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SPECIMENS OF WINDOWS FROM THE ROYAL EX- 
CHANGE, 


(With an Engraving, Plate 1.) 


Even were it not soin any other respect, the present Royal Exchange 
would still be interesting and highly deserving of notice on account of 
its windows, which exhibit great study of detail and composition, 
and also very considerable diversity of design, there being so many 
varieties of them introduced into diilerent parts of the edifice, that 
they would form quite a series of examples, and of a kind apparently 
much wanted, inasmuch as thev are nota little suggestive of ideas 
for features in regard to which paucity and sameness of ideas prevail. 
Owing to some strange perverseness, modern architects seldom bestow 
any study, or indeed any thought at all upon windows, notwithstand- 
ing that they are absolutely indispensable features іп composition, 
while columns are so far from being such that it is difficult to intro- 
duce them at all, except in a portico, with any sort of sufliciently ap- 
parent motive, or so as not to appear mere expletives in design, and 
to be intended chiefly for effect. And where the character so aimed 
at is kept up consistently in all other respects, such excuse may pass 
as valid; bnt if merely a vile architectural solecism,— one that be- 
trays a most barbarous tuste, to introduce other features, without any 
sort of purpose, at tlie very same time that those which actually be- 
long to the building, and which ought therefore to be made to give 
character to it, and contribute towards its decoration, are—if not, as is 
too frequently the case, left quite bare and unfinished, treated as alto- 
gether subordinate and valueless in design, We are, indeed, now get- 
ting by degrees, ont of our mere “ hole-in-the-wall fashion for win- 
dows, still tbe dressings bestowed upon them are in general but a very 
short remove from nothing : they seldom amount to more Шап a plain 
border with a narrow moulding around it, which scarcely shows itself 
at all unless the front itself happens to be of red or dark brick; and 
there is nearly the same general air of blankness, and certainly quite 
the saine degree of munotony as if there had been nothing of the 
kind ut all, Nevertheless, we cannot be very surprized at the builders 
of street liouses, for never attempting to go beyond that species of 
quakerism in architectural dress or dressing, by one who enjoys credit 
at least for classical tuste—including, we presume, a highly cultivated 
feeling for all the proprieties and refinements of his art. Be his per- 
ceptive taste what it may, his action is of a very feeble kind, else he 
would hardly confine himself to nearly one and the same character, for 
his windows on all occasions alike, and that, too, of such kind as to 
include a variety of detail. No matter what be the style professed 
by the order,—Doric, tonic, or Corinthian,—no matter whether his 
columns be plain or fluted, his windows are invariably of the same 
design—no, not design, but pattern,—the only difference between 
them being an occasional extra moulding when he ean screw up his 
liberality to the requisite pitch. 


No, 88,— Vor, ҮШІ,--Тахслат, 11849. 


Compared with the frigid things just alluded to, the windows of the 
Exchange are what the luxuriant vegetation of the tropical climes is 
to the eternal ice of the polar regions. "They bespeak fulness and 
spontaneity of ideas, gus/o and con amore relish, with pains-taking—no 
Шеге we are wrong, not “ pains-taking” but ** pleasure-taking"" ear- 
nestness іп the task. In addition to “effect” of a different kind, they 
will, it is to be hoped, have the effect of thawing the frozen and frost- 
bitten taste of others. Just at present, indeed, it is not greatly to be 
wondered at that they should be considered exotic in taste, being so 
very much unlike what we are accustomed to see even in buildings 
where Ше windows are made principal and highly decorative. 

Certain, however, it is that the windows of the Royal Exchange do 
not please every one, since hy some they have heen likened to picture- 
frames!—one of those convenient comparisons which are resorted to 
for the purpose of cutting short all argument and reasons for dislike. 
What it is that accuses such fatal resemblance, is not said: resem- 
blance there certainly is so far as is in common ta all chambraults or 
dressings to doors and windows, inasmuch as they serve as a framing 
to the aperture; but a picture-frame is continued alike all ronnd. 
without any additional mouldings or ornament on its upper edge, on 
the contrary it is the four angles that are generally more enriched 
with ornament than the rest. The comparison in question—and ques- 
tionable it assuredly is, would lead any one to suppose that the win- 
dows were in the Louis Quatorze style, which may justly enough be 
termed a “picture-frame” one, because it seems to be made up 
entirely of fragments of picture-frames and eccentric scroll-work, 
applied to every thing indiscriminately. 

The characteristic differences above pointed out sufliciently vindi- 
eate the windows we are speaking of, from the charge of bearing an 
awkwardly striking resemblance to picture-frames. Consequently, if 
they nevertheless partake too much of the latter cliiraeter, it must be 
owing to their details and mouldings. Yet these are surely of quite dis- 
tinct nature and very differently composed from those belonging to frames 
of the other sort,—so much so that were they applied to the latter, 
such frames to pictures would at once be called ** window-dressings,’’ 
and be objected to as too decidedly architectural. We admit that in 
АП such cases, injurious comparison does not mean to say that the 
offensive resemblance is complete in all points, but merely that there 
is more of it than there ought to be, and enough to warrant the com- 
parison being made. Whether the comparison so made be warrantable 
or not must depeml upon the facts aud circumstances of the par- 
ticular instance ; but if ever so unwarrantable, it is impossible to check 
those lively sallies of a fanny imagination which some endeavour to 
pum upon us for “ knock-down” argument. 

In the instance of the Royal Exchange, what is really meant as a 
strong objection, probably is that the windows are maiked by a ful- 
ness and luxuriance of ornamentation for exceeding what we are 
accustomed to, and otherwise also of very peculiar character. Who 
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disputes it? Mosi assuredly not we, since it is on that very account 
that we here take such especial notice of them, and exhibit examples 
of three of the varieties of them. Undoubtedly they may be said to 
be in ап exaggerated style,—even extreme and outré, composed with 
examples of the Palladian, or а rival Italian school, whose windows 
exhibit little or limited diversity іп regard to the general composition 
of their dressings and the proportions observed for them. Those 
proportions, as is very evident, are greatly exceeded here; the jamb- 
dressings, or upright horder aloog the sides of the aperture, being 
unusually wide, and differently composed from what is the ordinary 
practice; and to the expression of luxuriance thus produced is added 
that of carved and sculptured enrichment, —the first for some of the 
architectural surfaces, the other for ornamental foliage, as in the 
«entre windows of the south front of the building. Probably it was 


the embellishment of this latter kind that suggested the “ picture- | 


frame” comparison, yet here it is no more than what is in keeping 
with other sculptured decoration in the general desigo. 

If what is here done seems to some to be in certain respects over 
done, it is easy to correct excess of that kind by simplifying; nor 
onght they on that account to withhold their commendation from what 
is so well entitled to it, for it is a very great matter to obtain some 
fresh ideas, and to be convinced that it is possible to break through 
the trammels of ordinary rules, пої unsuccessfully: of course, 
those who can judge only by currently established rules лой standard 
authorities, are not likely to praise what transgresses limits which 
they have taught themselves to consider inviolable. But, we think, 
оп examination it will be found that although treated with artistical 
freedom, are not justly chargeable with being capricious compositions. 
Less orthodox Italian than Mr. Barry has given they uodoubtedly are, 
for, if the truth may be spoken, Barry has not showu himself ambi- 
tious of decided originality. Refinement and elegance of taste seem 
be chiefly his forte; and, as far as Italian is concerned, he showed his 
taste in such manner as to obtain eredit for originality, by introducing 
into this country a species of Italian previously unknown to it, and 
markedly different from the Palladian species. 

One thing in the Exchange windows that is rather contrary to Ja- 
lianism,is the heads of the windows, and Ше whole of the dressing 
above them being neither straight nor fully arched, but curved seg- 
mentally. То such modes as an occasional variety we do not object, 
and here, perhaps, the curves serve to give an appearance of “ springi- 
ness" that takes away the heaviness that might else have attended 
the same composition. 

Should we be able to give the design of the windows within the 
merchant’s area, we may then perhaps go more fully into the subject, 
bnt must here conclude for the present, and merely subjoin— 


Aperture, Entire Dressing. 

High. Wile, High. Wide. 
Centre windows of south front 11 104 5 -74 16 3 9 104 
Other : . do. 11108 5 74 15 74 100 
Centre windows of north front 11 74 5 44 16 0 9 13 


CANDIDUS'S NOTE-BOOK, 
FASCICULUS LXI. 


“ I must have Шегіу 
Withal, as large a charter as the winds, 
To blow on whom I please." 


І. Among the odd and out-of-the-way conceits that have come into 
my head, I have scmetimes fancied that it would not be amiss were an 
Hospital or Sanitorium to be established for architectural patients, 
where they might be treated accordingly as their particular case 
might require. Не, for instance, who was simplicity-mad, and whose 
sickly palate conld relish nothingof higher flavour than the mere water- 
gruel of the art, would stand in need of a regimen of generous stimu- 
lants to give a healthy tone to his puling taste; whereas another might 
require to have a good dose of simplicity infused into him. Some 
there are whose microscopic vision allows them to see only the merest 
minutia: they can tell you to the hairbreadth fraction of a “рагі” the 
legitimate breadth of every moulding and fillet, but are quite unable 
to discern any thiog more, and unable even to comprehend what is 
meant by ensemble—character—effect. Others again, there are who 
labouring under quite a contrary defect of optics, һауе no eyes at all 
for detail; any common-place stuff of the kind will satisfy them just 
as well as the best ;— Barry is to them no better than Nash. But it is 
to be feared that no hospital could benefit either of these two classes. 
It is also questionable if any treatment in a Sanitorium could bring to 
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their senses or to common sense, the lunatics who rave on the one 
land about Vitruvius and Palladio, or on the other, about architectural 
mysticism and precedent. As for Sir В. S. it is evident enough that 
he, poor man! is hopelessly incurable. The only thing to be done 
with Aem is to keep him from doing further mischief. 

И. Architectaral description, or what purports to be such, is some- 
times so unintelligible as to be quite incomprehensible—impossible tu 
be made out at all. without some interpretation of it. If we are ac- 
quainted beforehand with the building spoken of, then, indeed, we 
know what is meant to be said, but otherwise are left quite in the 
dark. A pretty strong instance of the kind is furoished by the ac- 
count that has been given in an English publication of the new struc- 
ture at Kelheim, in Bavaria, called the Befreiungs-halle, or Hall of 
Deliverance, and which is now in course of erection from the designs 
of Gartner, the eminent Munich architect. “Тһе whole building,” 
it is there said, “will become a rotunda, of ancient Italian style, sur- 
mounted by a cupola, and surrounded with a grand archway forming a 
polygon of eighteen angles"! Mow this may be expressed in the 
original—it being no doubt, done into English from the German—l 
know not, but in itself it is palpable nonsense, it being impossible that 
a great arcaway—a single one —sliould surround a building. The blun- 
der, however, here happensto be of a kind that may beeasily accounted 
for and rectified, there being no doubt that what is meant—not in 
deed by the translator since he stands convicted of ignorance—is that 
that polygonal purt of the exterior consists of eighteen sides, each of 
which has a large arch or arcade, whereby a continuous arcade of 
eighteen arches is forined around the entire building: which issurely a 
very diflerent matter from a single “large archway,” the last-mentioned 
term expressing some sort of arched жастау. ‘That explained, some 
idea is afforded of that main division of the structure; but then again 
we are lelt quite at a loss to understand what can be the design of 
the basement or substrueture on which 16 is raised, for all that we are 
told concerning it is, that it consists of “ three great divisions," whose 
added heights amount to 24 feet. Hence the probability is that the 
substructure is a solid mass, and the divisions formed by so many ter- 
races, with flights of steps from one end to the other, —probably after 
the manner of those of the “Walhalla,” so that the basement spreads 
out below, far beyond the superstructure. Yet surely a word or two 
just to say so, and to inform us whether the basement itself is square, 
or of the same form as to its plan, as the body of the edifice, would 
not have been superfluous. The diameter of the building is said to 
be 286 feet, but whether this includes the greatest extent of the base- 
ment, below, is not specified ; nevertheless that such is the ease may 
be presumed, the diameter of the “cupola” being stated to be only 
100 feet, than which the rotunda or “spherical large room" —as it is 
termed—witliip, is probably по more, atleast not as measured within 
the columns, These last are eighteen in number,—corresponding 
with that of the angles of the polygon, but they seem to be exceedingly 
low in proportion to the space covered by the dome, beiug ouly 24 
feet high—if that measurement be correct;—and as they are also 
stated to be four feet in diameter, we mustconclude that they are of the 
Doric order—another circumstance that might just as well have been 
distinetly specified ;—although such order is not the most suitable for 
a cireular plan, and one covered by a hemispherical vault, more espe- 
cially as а considerable degree of Roman magnificence seems to cha- 
racterize this interior in all other respects, a “ Victoria” being placed 
before each column, the floor being a mosaic marble pavement, and 
the eye of the dome (which is 25 feet in diameter) а “ gorgeous win- 
dow,"— which epithet would lead us to suppose that it must be filled 
with stained glass. 

ПТ, Of architectural description it is not easy to find a more com- 
plete and satisfactory specimen than that of the Royal Exchange, 
which appeared in the “Times,” and was thence transferred to this 
Journal, Although of newspaper extraction, it is very far above the 
average of newspaper quality, particularly on such a subject. It is 
in many respects as precise and definite a description of the kind as 
is usually the very reverse —vague, indistinct, and full of gaps. One 
is able to follow it, pencil in hand, and sketch out at least all the 
separate elevations. Well worthy was it therefore of being pre- 
served in a far more convenient as well as less perishable form than 
that of an article in a daily newspaper. 

IV. Asan instance, on the contrary, of what may be called “de- 
scription non-descriptive," is that which an eminent travelled critic 
has given of the portico of the Glyptothek at Munich, nothing further 
respecting it than that it has twelve columns of the [onic order. Тһе 
number of columns stated correctly, but the slightest architectural know - 
ledge would have apprised any one, that unless their arrangement also 
was explained, a most erroneous idea of the sort of portico miglit be 
conveyed. Although they are all dissimilar in plan, in every one of 
the following examples the portico has ¢velve columns, viz, the 
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Chamber of Deputies at Paris, the London University, the National 
Gallery, and the new Royal Exchange. ‘The first of these is dode- 
castyle, or has all its twelve columns in. front; the second decastyle 
diprostyle, or with ten columns in front, and two intereabuoims—conse- 
quently one column, on cach flank; while both the others are octastyle 
diprostyle, with the addition of (wo columns within, making altogether 
twelve. But il they sa far agree in plan—other resemblance is out of 
the question,—tlie two last examples differing materially in regard to 
the position of the inner columns, which in the first of them are placed 
parallel to the two centre ones in front, so as to form a distyle іп antis 
recess; wliereas iu the other tlie two inner columns nre put bebind 
the third column from cach angle of the front, and their architraves 
extend from front to back, or across the plan, which is thus divided 
into three compartments inthe proportion of three to two; that is, 
the centre one is equal to three intercolumns in width, and each of the 
others to twa, Of these examples then, no two are alike, although 
all agree in having twelve columns ; and what is more, the Gly ptuthek 
portico ditters decidedly from every опе of them; therefore, even to 
be told that it is octastyle would still leave it quite doubtful how the 
remaining four columns are disposed. The most obviuus supposition 
would be that there are two on each flank, making it £riprostyle, or 
projecting three intercolumns ; whereas, it is in fact monoprostyle, or 
projects only one iutercolumn, and has within a second row of four 
calunmns in antis, or five open intercolumns, dividing tbe inner or re- 
cessed portion of the plan from the outer or projecting one. It is not, 
indeed, every one who conld explain this technically, but that апу one 
who lad seen the portico should merely say of it that it has twelve 
eolunins, witliont taking notice of su important a circumstance аз that 
of four of them being behind the others, is assuredly strange. 

V. At present, (һе new streets from Leicester Square and Oxford 
Street, to Holborn and Bloomsbury, promise very poorly. Іп favour 
of what has actually been done or is doing, little more is to be said 
than that the fronts of the houses will not present the appearance of 
so inany separate upright slices, nor will the windows be so crowded 
together as is usual in shop streets; but beyond that, little or no im- 
provement is as yet discernible. We perceive the old fanlty system 
of putting cornices beneath the uppermost windows, instead of over 
them, still adhered to, although such practice may fairly be termed 
nonsensical, as being contrary to architectural meaning, because a cor- 
uice so placed does nat express its purpose as tbe eaves of the roof. 
Subordinate cornices, or string-courses partaking of that character, 
are certainly allowable enough, but. then, in order fur them to be sub- 
ordinate, there must be a principal one, crowning the entire elevation. 
if that be omitted, all that is above whatever other cornice there may 
be, looks quite untinished, and produces an air of poorness and mea- 
greness that is net to be overcome by embellishment applied else- 
where. dit was 10 be hoped that what had been done in Maddox 
Street would liave been looked at as exhibiting a specimen of street 
architecture of superior quality. We might at least endeavour to get 
out of the old track, and new streets of the kind in questiun certainly 
айога opportunity for making such attempt, because should it prove 
unsatisfactory in itself no very great harm is done, aud even compara- 
tive fuilure might yet give us something fur better, and at all events 
more novel, than what we аге now likely to obtain. If we are not to 
experimentilize npon such occasions, when are we (о do so абай? and 
if we do not do that, how are we ever (o arrive at, or in any degree 
approximate towards, what is urged upon us by some as oue main de- 
sideratum—namely, a style of our own? 

Vl. In regard to tliat same “style of our own,” it dues not seem as 
if we were likely to get it in practice, even frum any of those who 
warmly advocate it in theory. We are told that bath construction 
and materials ouglit ta be allowed to slew themselves more ondis- 
guisedly, and tu be made to subserve to characteristic design and de- 
coration; yet nu one cares to make the attempt, at any rate not so as 
to exhibit any really fresh elements of desigu, capable of either serv- 
ing as the groundwork of a fresh style, or of being amalgamated with 
any existing style. On the other папі, there seems to prevail among 
us a feeling diametrically opposite aud opposed іп tendeney—a most 
obstinate determination tu resist all attempts at further progress, to 
move, if at all, only ina retrograde direction, by falling back upon 
* precedents,” and adhering to them with the most slavish literality ; 
neither is that all, it being further demanded of us that we should 
attach an esoteric and mystical value to certain styles and architec- 
tural conventiondisms peculiar to a creed we reject, and to forms of 
worship we have divorced ourselves from. So long asit be only back- 
wards, innovation is absolutely meritorious, it is then praiseworthy 
revivalism.' Weare told, by implication at least, that so far from 
hankering after any thing new, any thing precisely adapted to our pre- 
sent purposes and wants, and distinetly stamped as belonging to our 
own age, we ought to take refuge in despair, and congratulate ourselves 
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upon our utter incapacity of accomplishing anything of the sort. And 
most assuredly will the prophecy of such incapacity be fulfilled, if we 
persist in never making the attempt—an attempt, however, be it re- 
membered, not to be made by every one or any one, but thuse who bave 
within them some spark of original mind and the flame of geniality. 
Almost every precedirg perio] or century, which bas had any archi- 
tectural style at all, bas had one that has been more or less peculiar to 
itself. Of the nineteenth century, on the contrary, future historians 
of art will have to speak as that of шеге zmitutión іп architecture— 
one which contributed nothing to the stock bequeathed us by former 
ages, and which even tuok vast credit to itself for dealing exclusively 
in second-hand ideas. At no other period do we observe anything 
like retrogression—ary direct imitation, return to, and re-assumption 
of a style that had been laid aside, as having, according to one of 
the queer cant phrases now in vogue, “ performed its mission." Nei- 
ther Norman nor any subsequent style was ever employed when once 
laid aside, not even for occasiunal purposes, or at the dictates of indi- 
vidual taste, The Elizabethan architects did not ever think of erecting 
mansions aiming at the character, at least at the titles, of either feudal 
castles or abbeys. Although they both borrowed in their turn, neither 
Rome copied Athens, nor Byzantium, Rome. Again, even on the su- 
called “revival” of ancient architecture in modern Нау, more of the 
spirit of free imitation than of direct copying was manifested; a style 
of different texture from that of ару foriner was then wrought out ;— 
antique and inodern were worked up together as woof and warp of a 
new species of tissue. And of what was thus elaborated we may now 
behold specimens both in Pall Mall and St. James's Street,—astylar 
in the one, columnar in the other. 

ҮШ. It is rather overweening antiquarlan taste with its prejudices, 
than real architectural sympathy, at the present day, which causes so 
much stress (о be laid, as is now done, upon strict, even bigotted ad- 
herence to positive precedent in all matters architectonic. Nor is 
this greatly to be wondered at, since antiquarianism is no Janus; it 
looks only backwards, till it is petrified into a pillar of salt. Lt re- 
nounces all claim to vitality of ideas—or any ideas of its own. It cau 
imagine nothing but what has been—will not even receive anything 
else, but maintains that the “has been" is what always ought to be. 
It judges of everything by precedent; it has no other touch of criti- 
cism ; where it does not grope aboutin dark places with that,it can see 
nothiog. Bring it out into the broad daylight, and it stands aghast!— 
completely bewildered by objects which it is utterly unacquainted with 
and mortified to find that its own link, which showed so brightly amid 
surrounding gloom, does not louk very much like the irradiating flame 
of genius, Of course all this will be set down by a certain set for 
exceedingly profane, treasonable, and heretical—scurrilous, scandalous. 
Perhaps Esball be charged with endeavouring to decry and depreciate 
antiquarian and archevlogical studies. [certainly think they might 
be pursued somewhat more rationally, and with less of that minute 
and micrological pedantry, than they usually are. It is good ta know 
all that has been donc, bat it is foolish to abide by it obstinately, and 
to refuse to tolerate anything that is nut recommended by the sanetion 
of antiquated precedent. Studying is oue thing, and copying another; 
of the first we cannot, perhaps, have too much, of the second hardly 
tuu little. 

ҮШ. One very great fault in the generality of papers upon archi» 
tectural topics in miscellaneous. periodicals is, that they almost inva- 
riably set out with a quantity of tedious humdrum about architecture 
itself, its principles, origin, and progress; merely repeating what las 
been repeated ad nauseum before, without adding л single fresh idea 
orremark. The avowed and immediate subject, and which therefore 
ought to be treated as such, is sometimes smothered altogether by ii- 
relevant and useless matter of that kind, so that if you skip in order 
to come to the matter in hand at once, you perhaps find that yon hive 
to skip to the very last page of all, and then (ind au apologetic phrase 
of “want of room," “our limits” and so forth, in excuse for saying 
nothing farther at all. Writers of that class must always drag in some 
schoolboy impertinence, or amle rigmarole and twaddle; and Ше 
mention of the Royal Exchange would for them be the signal to begin 
to eackle about Pericles and the Parthenon, 


SIR JOSHUA REYNOLDs. 

Sut,—As Mrs. Gwatkin has kindly allowed me to publish the гез 
mainder of the extracts made from Sir Jushau’s private memoraudum 
book, I will proceed. 

EXTRACTS. 
July 7tb, 1766.—Mr. Pelham, painted in lake and white and black 
1% 
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and blue. Varnished with gum mastic dissolved in oil with sal. satur- 


nia and rock alum, col. yellow, lake, and Naples and black mixed ' 


with varnish. 
2; 

Miss Kitty Fisher—Face cerata—drapery painted con cera e poi V. 
(varnished.) 

3. 

Lord Villers—given to Dr. Barnard, painted with vernice fatto di 
сега et Venice torpentine, mesticato con gli colori macinati in olio, 
earmine in lieu di lacca. 

4. 

1767--Соолі Lippe, senza olio in finishing. 

(Exhibited at the B. С. since; had stood well.) 


— 


5. 

Му own, ditto—Mrs. Goddard, dilto. 
6. 

Miss Cholmondely—con olio e vernice con Xeo's lake and macgylp. 
7 


Mio proprio, given to Mrs. Burk, con cera, finito quasi, poi con 
mastie ver. finito interamente, poi cerata senza colori. 


8. 
Offe's picture with cera et сар. solo cinabro ; glazing—senza olio, 
varnish of mastic solo—Yeo’s yellow, vermilion and blue. 


9. 

Sir Charles and Master Bunbury, 1765.— July 29, 1765—in vece di 
nero, si puo servire di turchino е cinabro, e lacca giallo. (Nov. 25th, 
1768, probatum est.) 

10, 
2nd sitting too yellow. 
The glazing di cinabro e turchino senza cera. 


11. 
April 3rd, 1769,--Рег gli colori. Cinabro, lacca, ultramatine e nero, 
senza giallo—prima in olio, ultimo con vernice solo, e giallo. 
Мау 17, 1769.—On a grey ground, first sitting verm. lake, white, 
black ; second, ditto; third ditto, ultramarine ; last, senza olio, yellow 
ochre, black, lake, verm. touched on with white. 


Їр 
Mrs. Boverie.— The face senza olio and the boy's head, the rest 
painted with olio, and afterwards glazed with varnish and colour, exe 
cept the green, which was glazed with oil aud then varnished—the 
vail and white linen finished senza. 


12: 

July loth, 1769. —My own picture, painted fist with oil, painted 
with lake, yellow ochre, blue aud black, cop. e cera vernice. Doctor 
Johnson and Goldsmith, first olio, after with copaiva with colori but 
without white, the head of Goldsmith with cop. and white. 


11. 


Mrs. Hoston,—Con copaiva senza giallo, quandu era finito, dı pin- 
gere con lacca e giallo, quasi solo, e poi glaze with ultramarine. 
ға f Sono stabilito in maniera di dipingere. 
9з v H + a H 
алто 1 am established іп my mode of painting. 
After saying this, from the rapture of the moment, he details wliat 
is the manner in which he is established, as follows. 


53 
Primo e secondo, о con olio, o copivi gli colori. (First and second 
painting, cither oil, or copaiva—if ether will do he was not established.) 
Secondo medesimo—ultimo con giallo ukero, e lacca, e nero, e ultra- 
marino, senza biacea—ritoceata con poco Масса е gli alteri colori. 
My own, given to Mrs. Burk. 
This he says is now his fixed manner. 


10. 
Feb. 6th, 1770—Primo olio, Масса e nero (first oil, and black 
апа white); secondo biacca e lacca (terzo) lacca e giallo е nero senza 
biaace, in capivi. 


(January, 


17. 
May, 1770.—My own picture—canyas unprimed, cera finito, con 
vernice. 
18. 


June 12th, 1770.—Paese (Landscape), senza rosso, con giallo nero, 
е turchino, e biacea—cera. 


19° 
Тһе Nicæan Nymph with Bacchus— principato соп cera solo, finito 
con cera e copivi, per causa et cracked! Ditte, St. John! [Very 
likely.—B. К. H.] 
20. 
Ofle—Iuteramente con copisi e ce1a—in testa sopra un fondo pre- 
parato con olio е Масса. 
21, 
Lady Melbourne.—Dilto, sopra una tela di fondo (a тазу canvas). 


220; 

Hickey.—Verm. carmine azzuro (Venice turp. е ceta). 

Stabilito in maniera de servirsi de Jew's pitch: 

(Law established in my mode of using Jew’s pitch.) 

Lake, verm. carmine azzuro e mero; vernice—V en, turp. е cera. 
(Varnish—Venice turp. and wax)!! 

23. 
My own, First aequa (water) e gomma dragona, verm. lake, black 
April ДК yellow; varnished with egg alter Venice turpen- 
laaz JI tie kas 

Good Heavens! Egg alter a resin'—B. К. Н. 

1 have still enough for a third letter on this interesting subject, 
which 1 think likely to show the student the fatal consequences of such 
eternal change of material. It was certainly an infatuation which 
would have ruined any ordinary talent, and it very nearly seriously 
injured Sir Joshua's repute, thoagh the perpetual appearance of splen- 
did things, in spite of his cracked aud faded works, proved he had 
generally benefitted by his daily experiments, Every picture which 
Reynolds spoilt was а loss to the world. Your rcaders must feel 
greatly indebted to the liberality of Mrs. Gwatkin. 

B. R. H. 

London, December 131, 1541. 


Р.5.--Г have copied every word literally, and am not answerable 
Гог any false concords or mis-spelling. 


THE APOLOGY. 
Sır Josua Reynoips’ M.S. DIARY. 


“Tf knaves and fools I fash, ‘tis mine to spare 
The breast of worth and head of silvered hair." 


Sin,—In a firm reliance on the word ot Sir Martin Archer Shee, as 
President of the Royal Academy, an artist, a gentleman, and the as- 
serted personal friend of Sir Joshua, my pen threw a doubt and slur оп 
the authenticity of that, however vacillating and mistaken, still un- 
questionably iüustrious man’s autographic remains, and gave unme- 
iited pain to his respectable relative Mrs. Gwatkin, to whom 1 tender 
here my humble apology aud regret. 

1 have seen the deaf she transinitted to London, and compared that 
leaf with а copy made many years аро by another person, and placed 
in my hands three weeks before 1 saw Mr. Haydon’s letter їп your 
Journal. 

1 have ascertained also that six correct copies are in existence, viza 
the one spoken of by Mr. Haydon as made by Sir William Beechy, 
one made by Mr. Dinsdale, as a fac simile, from Mr. Eastlake's, and 
four others in the hands of Royal Academicians, who have held them 
under Sir Martin’s nose many years, viz. Mr. Eastlake's, Mr. Pickers- 

ill’s and Mr. Dyce’s (both made from the first), and one iu the hands 
of Mr. Phillips, the history of which 1 am not acquainted with.* 

Now to suppose Sir Martin ignorant, two years ago, of their existence 
or their authenticity would be absurd. 1 must leave the discovery of 


* 1 have stiong reason to believe Mr. Phillips made the first copy since Sir Joshua's 
death, 
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the animus of his assertion, therefore, to abler heads. |І can easily 
conceive the mere exclamation of Reynolds, that lie would give “а 
thousand guincas to know this and that," would be more readily made 
by the man accustomed to keep, and therefore to rely upon, a diary, 
than by persons who keep none and exercise memory; and, while 1 
abstain from any uncourteous language, | do say, if Sir Martin were 
ignorant of the existence and authenticity of these four copics, on the 
one hand, or knowing and feeling the fact, could fail to appreciate the 
worth of what may justly be compared to the 04riner's compass in 
its applications to painting, few, very few could envy his head or 
heart; and it is with genuine sorrow 1 confess an error arising out of 
a natural and manly reliance on his word. 

The instant 1 discovered the fact I suggested to a friend an imme- 
diate hint to Mr. Eastlake, in his publie capacity, that either the Royal 
Academy or the British Museum ought to possess the Diary, il “it 
could be bouglit;" and I am happy one satisfaction, at least, arises out 
of the business,—a shabby attempt to put it down ends in fixing irre- 
vocably its unquestionable truth. 

Mr. Hayden, in speaking of me, Wilhelm de Winterton, says, an 
“intelligent correspondent"—does ha consider this a compliment ? 
It is, Í confess, a wee bit something, as Wilkie might have said, higher 
on the easel of creation than the animals he describes so boldly; but, 
while new print dresses and tyro scribes are the creatures for common- 
place, my poor tatterdemalion vest, after thirty years’ hard wear, 
would lave been more appropriately spoken of, and to, by a free 
comment on anything E moy have written respecting liis Art. 


Tam, &c., 
WILHELM DE WINTERTON. 
December 10th, ISH. 


ON THE OILS HITHERTO USED IN PAINTING; 


AND THE NATURAL A3 WELL AS REQUIRED PROPERTIES OF ALL 
OILS FOR ITS USES. 
No. I. 


Sik— Nearly thirty years devoted to this subject have taught me 
that the statements and apiuions of your correspondent Wilhelm de 
Winterton, emanate from no trifling degree of thought and more ex- 
perience; twenty-five or six years ago I broached both in public and 
private the fact he now proclaims, that fine and pure oil excelled 
every mixture of varnish lo beauty aud effect, provided such oil were 
not used in excess ; and that the priuciple of permanence in oil paint- 
ing, was to be looked for іп such a source alone; while paintings in 
water had no resource but pigmental permanence or outer varnish. 
I have expended some hundreds on the subject, especially in fruitless 
attempts to render. the permauent white used in water more opaque, 
г. е. fuller of body or covering power, and expended them in vain; but I 
have no hesitation in asserting that, had 1 sueceeded to my heart's 
content—although шу purse might have been immensely profitted— 
for all painters incessantly cried hourly for a permanent oil white—the 
thing would have been worthless and deceptive in itself—inasmuch, 
like ultramarine it would have practically changed —that is, tlie oil 
would have risen and changed; and, аз a consequence, а permanent 
white would have appeared yellow, as that pigment appears green 
from the same cause. 

Your correspondent is also right with reference to the acute and 
correct observance of fact displayed by the old masters in painting, 
who, like their contemporaries in physic, were keen observers of facts, 
not flippant teachers of airy nothings: and, as а proof, I instance 
Leonardo da Vinci, who kad observed the rising of oil and its subse- 
quent discolouration; but, taking up a mistaken idea of the cause, 
viz, that the husks of his nuts gave outa dark colouring matter =le 
blanched Шеш after soaking in hot water by rubbing oft tlie skins, аз 
the apothecaries blanch alinonds prior to making a milky emulsion by 
heating them witli water in marble vessels—he fell then, upon a 
remedy worse than the disease, for believing implicitly in the purity 
of bis oil—subsequeutly procured after the manner of the Persians, 
who extract the айат of roses, viz, by pouring boiling water on his 
bruised kernels and skimming off the ascending oil—Leonardi used 
more oil than other painters of his day, and hence his pictures rank 
by no means high as to permanence: Wilkie, when it Italy, described 
his Last Supper as awlully gone, when a fresco painted in the same 
building, long antecedently, remained fresh. It must be remembered 
too, that Rubens, at any rate after, if not before, he painted the 
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Brazen Serpeut,* used inhuitely ¿ess oil, and yet his pictures are not 
ошу more perfect, but defy the picture eleaner's solvents—simply be- 
cause he used more turpentine, or naphtha, and glazed with—some say 
copal—f say amber, 

This must not be doubted, because such painting, iu the д Ме por- 
tions of many, flatten skies, easily rubs out, and is xot soled. Resinous 
matter (solid. turpentine which, in nature, is often mixed with guim,) 
was also much used өле hundred ycars before his day, as well as subse- 
quently ; and resinous matter gives as much solidity as any oil, an 
example whereof І examined {гош tlic ease) of a pupil of Georgione, 
which was so perlect à mass of resin the whole picture might hive been 
erumbled into dust, like mastic varnish; а state no painting, however old, 
could reach if painted with excess of oil; aud } am strongly induced 
to believe, that to a knowledge of this faet, but a wisapplication of 
the principle, we owe more Шап half of Sir Joshua Reynolds! line tone, 
colour, aud eflect being lost in multitudinous cracks. Sir Joshua was 
not aware, also, that the law which governs the drying of oils, and 
resins dissolved in oils, is inecrscd in the drying of liquid resins, or 
resins dissolved in spirits, as I shall fully develope in my next paper, 
simply premising here, by way of elucidation, the more hard and 
бегсеіу drying the former are the more they are disposed to crack; 
whereas, the more soft and destitute the latter in drying power the 
greater is the cracky tendency. 

Holding these opinions, I taught them, and was laughed at as 
the best compliment due—even after | pointed out the superior 
permanence of house-painters flatten, and caused а room to be so 
painted by a very worthy man, the late Mr. James Newman, at 
his country residence, Whetstone House, at the time another was 
painted in Soho Square with oil; aud the result answered my expecta- 
tions fully; the one became whiter, and the other a filthy yellow. 
Again, іп [521 Į saw a most respectable picture cleaner residing with 
me, rub off some of the permanent shies while the oil saturated ones 
were changed even where ultramarine bad been used: still did art 
reject the proffered boon, and artists laugh at me: Mr. George Saunders 
alone listened respectfully and acquiesced. Now what are the pro- 
perties required? Simply those De Winterton has presented to your 
readers, but, of course, in justice to the limits of your pages, iu general 
language only. 

The hasty opinions of М.Мегішес, like him, I regret: our object 
is uot to brighten colours, but to render them permanent—to dry them 
rapidly in this, ара all similar climates, without rising and without 
horn, which cannot be done except by approaching these aneient skies 
and this flatten in elementary power ; but to oil. 

Nut oil, I believe with him to be worthless, except to grind colours 
in which are intended to be kept—because it does not dry :—poppy 
and linseed oils are those obviously indicated by common sense, be- 
cause they do dry—to whieh may be added, in this and similar cli- 
mates, oil of hempseed (if properly made), and in hot ones castor oil, 
not that of olives, very generally used in Italy to prevent drying; it 
must, however, be carefully used or it will beget tack ; and where- 
ever an Italian picture of the higher order has failed, it has either 
been from excess of oil, or the use of olive oil as a check upon drying. 
Some silly offspring? of the easy chair of an institution Пав suggested 
to English artists the scparation of the oil into elain aud steiriue, its 
elementary principles—without a vestige of practical huowledge or 
rational motive—supposing the fatty, but more solid steirine injured 
the oil—whiereas Ше elain, once separated, dries much worse, and is of 
ап inferior colour—rises as much—horns as fully, and deteriorates us 
perfectly as before: so much for the worth of institution gentry, the 
moment they leave the mere schoolmaster’s chair. Alas? you might 
as rationally expect the pedagogue who teaches the clements of navi- 
gation to practically steer a ship; what would be the result? and yet, 
these men are laughably enough looked up to, от practical matters, 
and strutting in all the false plumage ol the daw, in which you have 
ridiculously decked their backs, are permitted often to spoil the best 
of arts, and daum the best of plans. 

Such men, Sir, like the pedagogue, may be highly aud uuquestiou- 
ably respectable in their sphere, but keep them in it in the name of 
all the saints—out of it they remind you of Scaliger, and Ben Jolm- 
son's— 

“ Word catchers, youth cheaters, vain-gloryosopliers, 
For such aie your scckers of virtue-philosopliers." 


1 Some persons, and gifted men too, assert that, іп a Міні reliance on the “ subse- 
quent" practice of iubens, and the invulnerable powers ot his *'glaziug," the picture 
cleaner has spoiled thia picture by taking uff all that tiner liuishiug which ‘once existed.’ 
Others, and accomplished men also, say, The Brazen Serpeot ‘never had been glazed at 
all.’ and I am uvt so truly presumptuous ив to give an opinion. 

2 А пое to Haydon's Lectures shews us some ot the minor fry of theory bave infected 
him too, about olein and steirine; why, ao far trom belng ‘ siccalive;’ the discoverer of 
elaiu or olein many years нро suggested it to watchmakers as a substitute for ой of the 
ben nut, because it woukl not dry! 
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Or of Heylynthe geographer who, as such, was a valuable man, and 
of great knowledge as a teacher, yet lost himself in tlie bye раШ of 
a wood at һоше; but enougli, we require a new class for the amphi- 
biz, for at this moment the poor Germans are bewildered and bewil- 
deriug themselves on the subject of oils. One Fernbach, who calls 
himself a painter as well as a chemist, full of the elementary fractions 
and elements of fractional elements of maticr, with which Leibig is 
muddling the brains of man, has published his lucubrations, and a 
German lucubration is no joke. The national character of the man is 
obvious; a German is a hard-working, word-catching, matter-spin- 
uing pioncer, but attempt to follow his practice and you are as absurd 
as the fool who witliont being able tu. swim, because of some learned 
crochet just acquired at one of these gingerbeard rostrums, takes а 
bath in Lake Huron and finds his just level some hundred fathoms 
below the earth's surface. 

Ferubaeh is а goose. Seeing that all oils have something like acid 
characteristics, that is neutralize alkalies and form soaps, determines 
at a leap that this о]сіс acid, which he has pre-supposed, is the source 
of pictorial clrange; and like the wooden leg invented by a talented 
Dutchman, Mynlieer Моо Wodenblock, of Amsterdam, the springs of 
which, if once fouched, set iu motion a more than monster of Franken- 
stein power, which thenceforth strode, in Чейапсе of his skill, over 
mountain and moor, sea and land, to the end of time,—M. Fernbach 
proceeds at a similar pace, and, cx o ficio, teaches painters what colours 
to use and how to use them! Now, of all the monsters the freaks of 
nature have generated; a stupid Scotchman ora metaphysical Gerinan 
the most defy description. 

Pictures change, in oil, from the simple cause already explained, 
and by the were oxygenisement of that oil which Пав ло sufficiently 
rapidly become dry or fised—hence the time for rising and. formation 
of hors Aud here I appeal to your correspondent, В. R. Haydon, 
who uses а very pure, simple, and. non-tampered with oil, and yet it 
rises and horus. Pictorial change, then, сал in no other way be avoided 
than by the means suggested by me to the Secretary of the Royal 
Counnission of the Fine Arts? for conditional publication; or, for E by 
no means play the egotist, means acting by similar modus operandi in 
drying. 

To dable with oils is absurd an fruitless. Oil bleached by light 
alone, until it becomes as limpid and as colourless as water, rises as 
soon and horns as much as oil untouched by Art; to bleach it, there- 
fore, is but a trick of trade, a change of the mere glowworto's light to 
the true ignis fatuus flame of the moor. 

Oils, Sir, may be bleached in two opposite ways—by a pellet of 
potassium, weighing three grains өшу, loosely rolled in white-browu 
curl paper, to every quart, aad exposed corked to light, but here it is 
bleached by abstraction of oxygen from its elements, its drying powers 
are injured while the painter wants them Флсусазей; or by passing 
chlorine into them, agitating them with tle gas over water, and ulti- 
mately separating the oil, here the object is бейеү effected because 
brought about by abstracting hydrogen and leaving oxygen in exeess 
in its clements—something like this is done by Messrs. Winsor and 
Newton—the result is beautiful to look at, but deceptive as 1 have 
just shewn ; besides, the instant you use it, with eight pigments out of 
ten it begins to go back again by au unerring Jaw of uature, aud skins 
more, also, where oxides of lead or other metals are used. 1 may, 
then, ask сиё bono? let the smatterers who bleach oil, or those who 
oxygenise it, reply if they can. 

Your correspondent, De Winterton, is also right іп saying that the 
sulphate of zinc is some exception to the rule, when really anhydrous, 
аз all pigments and dryers ought to be—it partially bleaches oil as it 
dries; but I am now prepared to suggest a much superior power, and 
which shall folly render flake white, iu practice, equal to ultramarine 
in ordinary oil; and Heaven knows ray interests therein may be unable 
to prevent the collapse of a nut's shell, I shall therefore publish what 
І know. 

These may be taken as axioms: all native oils dry iu something like 
the ratio uf their quantity of mucilage ; aud in proportion to their oxy- 
geuisement, or their affinity for oxygen; all oils, by age, become оху- 
genized spontaneously—a state miscalled fat—when they are ap- 
proaching the characters of varnish, and as an inverse proof, all tacky 

varnish if de-oxydized by potassium (treated as described) becumes 
really fat, that is, oily and flows well zithout tack; all oils dry by the 
formation of skin, which becomes horny and yellow,—hience, the use 
of Мас Gelp and boiled ой, which have au increased shinning power, 
is sheer blindness and infatuation, besides the use of a dirty solution 
of lead, repeated layers of which form a near imitation of caoutchouc. 


3 In which I sacrifice, for public good, + 100 out of £150, aod the further loss of more 
thao 45! in expenditure on this subject alone, without aay reference to the cost of fmit- 
less attempts at etfecting а permanent barytic oil white, which I do пої regret because, 
had it been effected, it would have been worthless, 


[Jawvanr, 


There is an error also, and a very natural one of practice, viz. to use 
dryers only with nou-drying colours; now a proper dryer and vehicle 
ought to be used also with good dryers, as for example flake ог Krem- 
nitz white ; without adding a dryer so as fo fransfix tt rapidly its ne- 
cessary action on the oil, combined with its gravity, increases the dis- 
position to skin, hence its'rapid failure and horn, and it is but 
sheer supererogation to add, he who makes a Mac Gelp with any 
bleached oit deceives himself; and he who uses any Mac Gelp at all, 
or boiled ой, wants his eyes couching and his perceptious bleaching 
by my Aitherto endless waste of time, money, and mind. 

I am, faithfully yours, 
W. MARRIS DINSDALE. 

December 15ih, 1541. 


WESTMINSTER IMPROVEMENTS. 


With un Engraring, Plate II. 


SiR, —1 know of uo other means of bringing this important subject 
fairly and effectually before those who ean judge of its cbaraeter, Шап 
by detailing what is required and what is proposed to be doue, in the 
columns of a scientific journal, wliere the object itself, and not the 
interests connected with it, is reviewed, and where harsh terins аге 
not likely to become substitutes for reasoning, 1 therefore beg the 
favour that you will lay before your readers the following statement 
of what is proposed tu be effected in Westininster, and a few remarks 
relevant to the subject in general. 

Accompanying tbis communication are two plaus, shewing Ше same 
parts of the city of Westminster, but having on one the line of street 
which 1 have laid down, and which has received the sanction of the 
Metropolitan Improvement Commissioners, and on the other the line 
proposed by Mr. Penuethorue and those by the inhabitants of Tothill 
Sucet. The Іше laid down by myself is marked А А A, called the 
South liuc ; that by Mr. Pennethorn, B B B, and the one which now is 
opposed to mine, laid down by the inhabitants of York Street, is 
marked C C C, called the North liue. 

The line 1 propose, A А A, the South line, is nearly similar to that 
suggested by Mr. Rigby Wason some years since, differing ouly in its 
sinuosities, which have been arrauged iu their present form to avoid 
expensive publie buildings and manufactories—namely, Ше Work- 
house at the East end, the Westmiaster Bridewell at the West, 
Wood's Brewery and Bryan and Price’s Manufactory in the middle, 
these are rocks а head, but it is the Workhouse only which obtrudes 
itself objectionably, had it not been there the opening of the West end 
of Westminster Abbey would һауе been all that could be desired, as 
itis, the opening will have no mean effect, the tuwers will be seen 
along the whole fine, and the whole end of the abbey will suddenly 
break проп the observer some distance up the street, forming one side 
of à magnificent quadrangle. The lines of а street gently curved, it 
is well known, are very much more striking than those of a straight 
street, and much more opportunity is afforded on a curved line for 
architectural effect and observation, so that 1 cannot, otherwise {һап 
for the abbey’s sake, regret that the line is uot straight between its 
termini, particularly as the radial lines of party-walls and the frontages 
will be practically straight, and ventilation will not be impeded. 1 
would refer to the ellect of the High Street, Oxford, aud the Boule- 
vards, at Paris, fur the superiority of turned lines in wide streets over 
those that are long aud parallel. 

lam sensible that an ellort should be made to satisfy the public in 
respect of the abbey, but the sum allotted for the whole street would 
barely suflice to purchase the property in the way, aud the question 
remains, whether the lengthened view of the end of that building, or 
indeed the gothic of Wren, is worth the large sum necessary for its 
attainment. Perhaps those who have raised this objection, apart from 
a consideration of the circumstances which oppose its remedy, may 
after this explanation be induced to relinquish opposition, and assent 
that a large amount of good should not be relinquished because the 
whole amount they desire is unattainable. It has been said that Arabella 
Row is the opening to which the street should be directed, but T have 
not heard so from any practical men; the euvirous are, it is well 
known, extending rapidly to the North-west, and in that direction 
improvement sbonld follow. With respect to Mr. Penuetliorne's line, 
B ВВ, that gentleman, like myself, saw the futility of designing a 
street which should cut through the workhouse, aud his much greater 
experience in these matters induced him to prefer even a quick curve 
in his line when есопоту required it, to an expensive straight one. 
The lines ССС, suggested by the residents and owners of property 
in York Street, and must be considered highly effective, for they not 
only include the improvements of my line В B B, but also the entire 
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demolition of all this part of Westminster, requiring an expenditure 
of at least £500,000 instead of £50,000, The plan is a bold one, 
and when it is viewed as the productiou of tradssmen in the neigh- 
hourhood, will not be viewed with asperity. The principal features 
are tlie cul de вас іп Dean's Yard, aud the ingenuous avoidance ol the 
Houses of Parliament, which all other lines have designed to open, 

On the plan which shows the line A A A are marked some suggested 
improvements, whieh шау be carried out at à comparative small eost, 
and which would etf»etually open the New Uonses of Parliament, formtug 
drives for earriages attending there: the principal line would eominaud 
Vietoria Tower. All diseussion of the merits or demerits of the 
proposed street must lead to good, and when it is carried on by those 
who are really disinterestedly interested in the subject, even its im- 
mediate promuters should not he disappointed at objections, unless 
when deprived of the right 10 oller explanation to remove them. One 
great outery raised against the line abont to be carried. to parliament, 
is on account of its course through the churchyard іп the Broadway, 
and a part of the press has heen set to work to protest against such a 
desecration, although in other cases a sturdy advocate for the removal 
of the dead from crowded neiglboarhoods, but no interests clashed 
on these occasions. 


“Dat veniam corvis, vexat censnra columbas." 


With respect to the ehurehyard, I desire to be silent, for were I to 
give the commonest narrative of the horrers of that place, and its 
management, your readers would give me credit for plagiary trom De 
Foe; sufice it to say that the subject received dne consideration in 
the proper quarter, and that the measure has received the sanction of 
the Bishop of Loodon. Many ditlieulties һауе been vexatiously thrown 
in the way of our proceedings, but such is usually the case in these 
matters, and T have recorded only those which appear to have some 
sort of justification. 

A sketch of the present condition of the part of the city of West- 
minster now abont to be improved, will set at rest any question as to 
the necessity for improvement, and leave for consideration only where 
the axe should be first laid, and upon what course a new line of street 
should be effected. Upon this question there is а division,—one 
party insisting that vice, filth, and misery should be at once uprooted, 
and that a thorough ventilating line, which should effectually drain 
the district, ought to be carried: another party desiring to make re- 
spectability still more respectable, advocating the improvement of 
old, rather than the creation of new thoroughfares, and asserting their 
claims as rate-payers to the first draught from the eup of public 
bounty. 

This difference of opinion, or rather this struggle for preferment, 
has existed for some years, and those who advocate the improvement 
of York Street and Tothill Street, rather than the new line of street 
now proposed to be made to the sonthward of these streets revive 
part of a plan for which the Dean and Chapter of Westminster ob- 
tained an act of parliament in the year 1541, and subsequently aban- 
doned as impracticable, while those who promote the other course 
adopt the plan recommended to Parliament by the Committee of [m- 
provement of the years 1532, 1531, and 1335, by the; report to the 
Lords Commissioners of the Treasury in 1837; and, finally, after due 
п" by the Metropolitan Improvement Commissioners, in 
1811. 

The line adopted by the Dean and Chapter failed for want uf funds, 
the one often recommended by the Surveyor of Woods and Forests, 
was as often strangled in its birth by strings of figures, easy to write, 
diffieult to read, and impossible to meet in pounds sterling. These 
two plans are neither incompatible nor antagonistic, and possibly the 


one will eventually be the means of effecting both, but 50,0007, is now | 


offered for the one, aud a scramble is called for first chance by the 
promoters of the other. The field uf contest is a district, having York 
Street and Tothill Street for the north banndary, and Great Peter 
Street forthe south. York Street and Tothill Street are closely con- 
tiguons to St. James’s Park ; they are respectably occupied and well 
ventilated, but York Street on its south side is closed in by courts and 
alleys, densely occupied by the labouring poor. These courts and 
alleys are bounded on the south by the Broadway, and beyond this the 
neighbourhood is more open and less densely populated. Through 
this part runs tbe line ССС. 

At the Tothill Street End, on the South side, commencing at the 
East, is а mass of infamous property, extending in а Sauth-westerly 
direction to the Horseferry Road, containing the Almonry, Orchard 
Street, Duck Lane, Pye Street, aud intersecting courts and alleys, too 
numerons to mention, the resort of criminals, the very focus of vice, and 
the foul spring of early depravity,—where disease and want, rife as 
they are, lose their horrors in the contemplation of human souls 
withering in a fearful pestilence of blasphemy, crime, violence, and 


THE CIVIL ENGINEER AND ARCIITTECT'S JOURNAL, 7 


ignorance, Seventy honses are occupied by some 800 of a class, whose 
success in crime. enables them to live and dress in a manner which 
does not disgsut the common observer. Fifty other houses are occu- 
pied hy the lowest thieves and the most wretched and abandoned of 
women, some five hundred in number. forty other houses are cither 
unoeenpied, or occasionally resorted to by the utterly destitute, or by 
those who, having filled their measure of erime, seck to einde the 
law’s last vengeance. Such із the district through which the proposed 
street BBB is designed to pass—and thus a great object would 
be attained, namely, the annihilation of a dense mass of infamy. 
Іш the other the object attained would be but the improvement 
of a neighbourhood iav:ng nothing to disgrace it but the 
neglected wants of the poor. А reference to the plans will 
show the direction of both lines; and it must be observed thit in 
each project only one ‘street can possibly he carried into exeention 
with the allotted funds, and also that the cost of the northern line 
would pnt it far beyond the sum allotted. 

Having laid before you a description of the district throneli which 
the B B 6 line is proposed to be carried, I wall luy before you a eon- 
eise statement in repudiation of the charge current that the scheme 
is a job, 

it is well known that Mr. Rigby Wason, and other gentlemen, have 
for many years laboured to alter the condition of Westiniuster, hut it 
is not generally known that Mr. Wason, Mr. Asliton Vates, and Mr. 
Richard Rushton Preston, to promote the measure did, with the sanction 
and privity of Lord Duncannon, the then Chief Commissioner of Woods 
and Forests, conjointly, purchase іп aid of the scheme an intervening 
property on the line, and that this purchase now enables them to carry 
out the measure, and for a sum much less than one-half what Mr. Pen- 
nethorne estimated for a street 20 feet less in width, having the saine 
termini, but much more circuitous. To the liberality aud perseve- 
rance of these gentlemen may he attributed the advancement now made 
in the arrangement for this line of street, and I refer your readers 
to the evidence given belore the Metropolitan Improvement Com- 
missioners during the last session of Parliament as the best corrobo- 
ration of this statement. 

In conclusion, the objects of the proposed line of street are— 

1st. To destroy the infamous part of Westminster. 

2nd. To drain and ventilate it. 

3rd. To form a direct and handsome line of communication, SU feet 

wide, between Westminster and the north-west suburbs, and 
to open the Honses of Parliament. 

4th. To provide healthy and commodious dwellings for the poor. 

The first object would most obviously be secured by the plan laid 
down. As respects the second it must be observed that many parts of 
the line are now below high-water mark, and that none are much 
above it, that with regard to ventilation by the plan suggested, both 
sides of York Street and Tothill Street would be ventilated instead of 
one side only; and also the «istrict Sonth of the line extending to the 
Horseferry Road, Palmer's Village, other parts also, now below drain- 
age and unwholesome, would be likewise improved. 

With respect to the required communication, it may be said that 
there is now no safe way at night from the Houses of Parliament to 
the four or five thousand new houses in Belgrave Street and Hyde 
Park Gardens, except by Charing Cross. With respect to the poor 
on the line, all will agree that their claims should be well considered, 
they have reecived notice that] habitations will be provided for 
them, properly drained and ventilated, at a moderate rate, плу, 
it may be observed, that the projectors give the public a large part of 
the line of thoronghfare, and that were they not to do so, the street 
could not he opened for the small. sum for which we have undertaken 
to complete it. 1 am, Sir, yours, «с. 

Torrington Street, Russell Square, Henry ROBERT ÁBBAllAM. 
Dec.19, 1844. 


THE OXFORD CHORISTER'S SCHOOL COMPETITION. 


Зк, all the circumstances stated by “А Constant Reader” be 
correct, 1 think (hey go to inculpate very strongly the high characters 
of the parties who had tomake the selection in the competition alluded 
to; nor is it any excuse for them to attribute to а want of knowledge 
of business on their part, what scems ta have been nothing more or 
less than а want of honour, honesty, and fair-dealing, and even a dis- 
regard of appearance, What are we to make of the very startling 
fact that in open violation of the implied contract with the rest of the 
epmpetitors, Mr. Derrick was allowed to send in his drawings at least 
two weeks after the time specilied, and when he had or might have had 
access to the designs of his less favoured rivals? Aud the presamp- 
tion that he did not scruple to avail himself of the latter opportunity 
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it being evident that he was not influenced by any high sense of deli- 
cacy, otherwise it would have deterred him altogether from entering 
into a eompetiton whose terms—made binding upon others he has 
evaded. What renders matters worse, and appearances all the more 
suspicious, is that Mr. Derrick is an Oxford man. This has at least 
an awkward look; for although we are told that no man is a prophet 
in his own country, many а опе is a great man in his own parish who 
would not be thought much of out of it, parish pride aud parish 
favour being not withont their influence. 

So far then as Mr. Derriek is eoncerned, he must rest under a most 
humiliating imputation unless he ean now come forward aud boldly 
contradict what has been asserted with respect to his sending iu his 
designs a full fortnight after the expiry of the time afforded others. 
Nor is it he alone who must put up with the discredit resulting from 
such transactions, sinee it must be shared by those who sanctioned it, 
and who are thereby guilty of a gross breaeh of faith,—of shufiling and 
double-dealing. And if they have so far notoriously criminated them- 
selves, what pledge have we that they were strietly impartial in all 
the rest of the business, and dealt out even-handed justice without 
favour to any опе? It is mere eant to talk upon such occasions of the 
honour and respectability of parties wliose very honesty is called in 
question. "Their position in society may give them what is called 
" respeetability," but their honour stands impugued de facto; aud 
however it may regulate their general eonduet, that is no exeuse for 
disregarding it in partieular cases. It is but sorry consolation for 
being duped, to know that you have been duped by men of fair cha- 
raeters—people who stand well with the world and its opinions. 
There ought not to be room for even any suspicion of foul play and 
underhand dealing. 

А very strange disclosure would, Е faney, take place eould we some- 
times compare designs that have been rejeeted at competitions, with 
the building executed from the selected one. The taste, if not the 
honour of those who made the ehoice, would frequently be sadly 
reproached, and stand eonvieted of gross error. Either such would 
be the case, or in many eompetitions there еоша һауе been no sort of 
talent and taste whateyer, if we may judge from the Шіпр on whieh 
“the pippin of preference” had been bestowed,—-of course, as being 
the very best. 

Competitions being for the most pait managed so very unsatisfac- 
torily, the nsual advice given by their friends to arehiteets is; “ Have 
nothing at all to do with eampetion.” Yet that differs little from 
saying: “renounce every opportunity, every chance that presents 
itself to yon in sueh shape.” The counsel is fitted only for those who 
liave no occasion to go in quest of opportunities. 

As to the Institute.—instead of asking what it ean do, the most pro- 
per question would be— what has it ¿r:ed to do towards remedying any 
of tlie abuses complained of, in competition?" Its other labours for 
the weal of the profession, and the interests of the art, do not appear 
to be so onerous and so extensive as to prevent its troubling itself 
about such “ petty matters." Ш might atleast express a desire to 
reeeive communications and evidence upon the subjeet, and to take 
iato careful eonsideration whatever conld be suggested as a likely 
mode of reforming the present system of competition. Wall the 
Institute ever do this?—Yes: but wher/—on the thirty-second of 
January. 

JAMES, 


THE CAMBRIDGE CAMDEN SOCIETY. 


Our readers may have heard of “straining uta gnat and swallowing 
a camel.’ We cannot help thinking the following letter a lively illus- 
tration of this curious phenomenon :— 


To the Editor of the Cambridge Chronicle. 
Trinity College, Dec, 13, 1844. 

Sir—lIt having lately become а eommon practice, and one not unlikely to 
be iinifated, for anonymous publications to issue from the press, purporting 
to be written by ** A Member (or members) uf the Cambridge Camden So- 
ciety," I feel it to be due to the society and myself, with your permission, to 
remind the readers of any works sa published, that these are in no way to be 
considered as having the approval or sanction ot the society, or of any of its 
members. i 

} might extend this remark to pnblications, not anonymous, issued by 
writers known to be officially ог otherwise connected with the society ; but 
my present communication has more immediate reference to a new publica- 
tion, whieh has just met my eye, and of which I should be sorry to teave any 
but as to my seatim-ats ot disapprobatia 1. 


(JANUARY, 


I address you in my personal character, having no opportunity of consult- 
ing the committee, winch has broken up for the vacation. 
Е remain, Sir, your obedient servant, 
Tuomas Тновр, 


We must confess ourselves in the highest degree puzzled to eon- 
eeive any thing that may issue from the press anonymously or not, as 
being likely to embarrass the deglutition of the Venerable gentleman 
who rejoiees in the office of President of the Cambridge Camden 5о- 
ciety. Ifthe work to which referenee is made in this letter, be the 
production to whieh a review appears in another part of the Journal, 
we are ataloss to diseover any thing in its pages whieh has nat 
already been virtually set forth again and again in the *' Ecelesiologist" 
and other pnbtieations, the fall responsibility of which the Reverend 
Arelideacon will hardly pretend to disclaim. More {һай this, we fear 
lest the Venerable President should lie open to по light eharge of in- 
gratitude in dealing this unkind eut to the “writers known to be offi- 
cially or otherwise eonnected with the Soeiety," who have eertainly 
during the last three years stuck at nothing, trne or false, clean or 
dirty, to pramote the objeets of the Society, and therefore, we might 
Ше justified in presuming, objects not disapproved Бу its President. 
Taking it for granted, however, that the pupils of the Reverend 
Arehdeaeon lave stretehed а point beyond the limits to which 
he must be supposed to have confined them in their recognized pub- 
lieations, he ought to reeolleet that during the period whieh has 
elapsed since he organized them into a Society, their beards have 
grown—from hobbledehoys they have beeome men, iu years, if not in 
diseretion—and they must have profited little by the sort of encour- 
agement given them by their tutor, if they do not conceit themselves 
to be as good men as himself. Moreover, what result (we ask) could 
he expect from a Soeiety founded on false pretences? Its very name 
isa false pretenee, We сап voueh that numerous eommunicatious 
have been opened with the Society, espeeially by elergymen in dis- 
tant parts of the country, under the mistake that they were eor- 
responding with a long established and honourable assoeiation—/e 
Camden Soeiety—very different from the official staff who take upon 
themselves to exercise the funetions of the other Camden Soeiety at 
Cambridge; and we presume the suceess of this ingenious manœuvre 
is the suecess boasted of in the prefaee to the eollected volume of the 
* Ecclesiologist." False pretenzes һауе been the staple commodity 
of the Soeiety. Ms ostensible business has been the improvement 
of eeclesiastical architecture—its real and notorious object to 
promote the views of one of the hostile divisions of the ehureh. 
luflueneed by parties who are eoncealed behind the show box, and 
pull the strings by which managing eommittee are made to dance, 
their whole powers have been thus unremittingly directed aimost from 
the foundation of the Society to the present time. On this part of 
the subject we shall not dilate. We are of no party, and lament that 
any question comected with the church should be disgraeed by such 
advocacy. 

There is yet another pretence whieh we know ta have been professed 
by the Venerable President as a motive for promoting the original es- 
tablishment of the Soeiety—viz., that it would afford a laudable oecupa- 
tion for the leisure of the young gentlemen of the University, and it is 
bat justice to the Archdeacon to admit the excellence of this motive, and 
the degree of sneeess which has attended it. Sinee the establishment of 
the Society we have not again heard of any posting of the names of Fel- 
lows for non-attendanee at Chapel, or of discussions ont their moral quali- 
fications for the office of Proetor,—and the pages of the Ecelesiologist 
give abundant evidenee that it has acted as an outlet toa spirit which 
could not have failed to vent itself, probably in the shape of sedition 
and nastinéss, in periodicals of another class. On the other hand, (for 
every question has two sides,) it may be doubted whether it is per- 
fectly just to еһеек the torrent of insolence and seurrility merely to 
turn it in another direetion, and whether it is quite fair toward Ше 
young men themselves, to eneourage them in а course which they шау 
be tempted to follow at a more responsible period of their lives, and 
which may entail upon them the punishment, legal or illegal, which 
is apt to overtake a taste for writing and editing “ Eccles?ologists."" 

We beg to be understood, that these remarks are meant to apply 
only to that elass of the members hy whom the Cambridge Camden 
Society is worked at head quarters. The general list of the Soeiety 
includes the names of many who must be totally ignorant of its real 
proceedings, aad it is notorious that many of those whose high charac. 
ters and repatation were mainly influential in enabling the President 
to found the Assoeiation, lave long since quitted it in disgust; a fact 
for which the reader may search in vain among the reports pretending 
to detail the transactions of tlie Committee at Cambridge, in which 
nevertheless all aceessions are earefully reeorded. We beg also to be 
understood that whatever we may have felt bound to say, we entertain 
the most profound respect for the President. Whether he respects 
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himself when he permits his gown to be made a screen for the 
ium of the “Ecclesiologist,” is a question it does not become us to 
iandle. 

That our readers may judge whether we have taken a candid view 
of the President's unkind reflection on the writers to whom he alludes 
in his letter to the “Cambridge Chronicle," we propose, ia a future 
number, to extract a few “beauties” (rom the authorized publications 
of the Society, which we have a right to suppose have been issued 
with his concurrence. 


COMPETITION. 
[Of letters received by us on this subject те insert the following.] 


Sin,— Complaints on the subject of competition are, I find, again 
rife, and apparently not without reason. The case of the Choristers’ 
Schools, Oxford, 15 not free froin a very strong and ill-favoured stain 
of the suspicion of singular unfairness,—to be removed only by Мг. 
Derrick’s now rebutting what has been alleged against him as regards 
his taking what was a decided advantage over the other competitors. 
Nor is it merely his taking it that has a strange appearance, it being 
quite as unaccountable, if not more so, that he should have been а/- 
lowed fo take it. If this last circumstance does not look like direct 
connivance and favour, I do not know what can be so called. 

Another case—of little or no moment perhaps in itself, yet more 
than a little edifying and instructive, as showing with what sort of 
honour competitions are conducted—is that of the “ Hardy Testimo- 
nial,” the design chosen for which was one by Mr. H. Dyke Ackland, 
an amateur architect—not that his being so was particularly excep- 
tionable—and, moreover, actually one of the committee!’ This is really 
quite staggeriag—so outrageously gross as to be hardly credible, ex- 
cept it be confirmed by not being formally contradicted. 

If nothing further is to be hoped for, hoped it may һе that auch expo- 
sures will do some good preventively, and also by forcing attention to 
the subject. Yet the merely pointing out such iostances will not lead 
to present remedy. It is highly desirable that some s/iz should be 
made about them, and the matter be taken up by the profession gene- 
rally—especially those of influence in it—and not left entirely to indi- 
viduals, who are besides immediately interested parties in the re- 
spective cases, they being the aggiieved ones. 

As one salntary check upon what are now secret and irresponsible 
committees, the profession should agree, and make known their de- 
termination, not to enter into any competition unless all the names of 
the committee were given in the programme, and should further stipus 
late that it should be afterwards made known how they voted. At 
present it is quite impossible to know by what sort of majority a de- 
sign is elected,—much less on account of what particular merits, real 
or supposed,—although the only reason for withholding reasons that 
would justify the choice made, appears to be the utter inability to 
assign any that would pass as such. 

I remain, Sir, 
Хош obedient servant, 
T. H. T. 


REVIEWS. 


THE CAMBRIDGE CAMDEN SOCIETY. 


The Church Restorers.—/4 Tale treating of Ancient aud Modern Ar- 
chitecture and Church Decoration. By Е. A. PALEY, M. A., Honorary 


Secretary to the Cambridge Camden Society. London: John Van 
Voorst. 


We promised to again consider the views advocated by the Cam- 
bridge Camden Society, and the publication of the work before us 
givea us the opportunity of doing so. This work, the production of 
the Secretary of the above Society, professes to give an account of 
the foundation of a Saxon church, its successive Шо, alterations 
and perfection, its mutilation at the Reformation, its subsequent de- 
gradations, and finally its restoration by a “ youthful Ecclesiologist.” 

We must premise that, the work being published by the writer on 
his own responsibility, and not in his official capacity, our remarks 
can only in a limited sense be considered a criticism of the opinions 
of the Camden Society. Nor do we consider ourselves entitled to the 
same liberty in reviewing the publications of a writer who avows his 
name, as those published by a society collectively and anonymously. 
At tlie same time, there will, we suppose, be no objection to our as- 
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suming thus much, —that if the opinions of Mr. Paley should appear 
tu the Suciety, of which he styles himself secretary in his title page, 
to tend to superstition, innovation or schism, it, as ап academical and 
fur the most part clerical body, would take some means of expressing 
their disapproval. 

That the writer imagines his doctrines of a somewhat novel and 


exciting tendency may be inferred from his commencing his preface 
with the following passage— 


It is very possibic, and somcwhat to be feared, that the following tale, if 
it attracta any notice at all, will excite the wrath of one party, the ridicule of 
another, and the suspicions of a third. Бу all three it will probably be called 
popisb, superstitious, flippant, satirical, and a great many other hard names 
of the like kind. 

Now it is clear that а hook must be very bad indeed to deserve all this; 
and an author must either have some sinister end іп view, or entertain ап 


overweening opinion of its merits or uscfulness, ta riak the danger of such 
abuse.—P. vii. 


The story of the book, lor there is a story, opens with an account 
of a band of Christians flying from “ the murderous Danes,” and build- 
ing a Saxoa church of simple construction at a place called Letherton. 
The spot chosen for the church is indicated by a spring bursting mira- 
culously forth from the grouud, whereon some ‘sacred relics” they 
had brought with them rested. Of relics Mr. Paley seema, both here 
and elsewhere, to have coasiderable admiration. In the present in- 
stance they consisted of part of “the precious body of the holy saint 
and martyr Winifride," of whose name, by the bye, we can find no 
mention ia the calendar of our prayer books; but then, as we have 
said before, the compilers of the prayer book did not know half so 
much about churcli matters as we do, and it was tliis feeling no doubt 
which induced Mr. Paley to speak as he has done, notwithstanding 
that the twenty-second of the articles of religion declares “ the adora- 
tion of reliques” tu be “repugnant to the word of God." 

The story goes on to tell us, that many years after the first founda- 
tion of the church, a certain Sir Aubrey de Kynastone came into the 
parish, and possessing a much stronger predilection for monks and 
masses than the hard fighting gentlemen of Henry the Third’s time 
usually get credit for, rebuilt the church with far greater splendour 
than it could originally boast of. The description of the church cer- 
tainly displays great architectural knowledge, though rather prolix. 
Let Ше masons of our own time read the following passage ou the 
conatruction of the church, believe (if they can), and be ashamed. 


It was surprising to ohserve how perfectly the masons appeared to under- 
stand their business without either drawings or a word of instruction. You 
might ace a shapeless Inmp of stone left at the top of a column gradually 
expand under the magic touch of the artist’s chisel into the most exquisite 
bunches of flowers, which seemed to start into life from out the solid mass, and 
to curl and creep and cluster in а thousand fantastic knots and interlacing 
excrescences. Then the doorways were amazing to hehold. The highest 
powers of a naver-failing genius seemed to be exerted in their design and 
enrichment. They freely invented; in fact, acarcely any two details were 
actually the same: yet all were perfectly consistent in general appearance 
and contour.— 1". 29. 


Robert Grostéte, bishop of Lincolu, consecrates the church, and is 
entertained by Sir Aubrey. The following incidental description of a 
visit paid by the bishop to the warlike knight’s daughter, the Lady 
Etheldreda, is, we think, (barring the theology) very beautiful. 


Ascending a steep staircase through a low Norman arch, and between 
narrow walls, the Lord Kynastone knocked softly at a small door. It was 
opened by a female servant; aad the Bishop and the Abbat found them- 
selves unexpectedly in the presence of the Lady Etheldreda. She was young, 
and very fair; but an air of placid melancholy, and perhapa ill health, or the 
effects of protracted study, sate upon her hrow. She reccived the gnests 
with that respectful courtesy and аїесііоцаќе regard which is felt by a de- 
voted daughter of the Church towards its saintly ministers. As she knelt to 
receive their united blessing, her eye was instinctively turued towards a small 
silver crucifix which stood upon a stone hracket in the wall: and the good 
Bishop failed not to note that the ground before it was worn by the knees 
of this holy maid. She was pleased, she said, that they had condescended 
to visit her little oriel, which she had not hoped ever to see thus highly 
bononred; but it would be yet dearer to her frum that day. Yet to view 
such a bower and such an inhabitant miglit angels have come : as, perhaps, 
they often did.—P. 41, 42. 


The edifice increases in size and beauty until the time of the Re- 
formation, at which time it is owned that the church “had become 
venial and corrupt, and careless of her charge.” Of the Reformation, 
nevertheless, Mr. Paley seems, from the following passage, to have 
but small admiiation. 


Even yct we view with indifference the sad scenes of this fearful havoc, 
and talk about the “ glorious Reformation," Perhaps we never think that a 
urse can have attended such worse than heathen impieties.—P. 62. 
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Little cared the godless possessors of the Chnrch's lands for the solemn 
anathema whieh She had pronounced of old ou the heads of the spoilers. 
But the judgment came, and fearfully and visibly it fell. Great families one 
by one became rapidly extinct. Awful deaths, grievous visitations, fruitless 
marriages, were the penalties which attended saerilegious wealth. Property 
passed from hand to land, but remained with nonc. The finger of God was 
manifested against the dccds of that day; but man in its blindness saw it 
nof.—P. 63. 

We dare say uot. George Fox, in his diary, records with great 
complacency the fate of some of those who opposed his labours to ad- 
хапсе Quakerism. The justices who imprison him are “cut off,” or 
by the death of a wife “left with fourteen motherless ;" one gaoler is 
“cut off in his young days,” another “in his wickedness,” and others 
are " ruined in their worldly estates.” 


the reformers of the church, * venial and corrupt and carcless" as һе 
confesses it to have been, in a similar seus ALON amiable 
spirit. Did he ever hear of the Tower of Siloam ? 

The history of Letherton спите] subsequent to the Reformation is 
traced in most pathetic terms. The Puritans continue the spoliation 
commenced at the Reformation, and the degradation of the sacred 
edilice goes on to the commencement of the present century. At that 
time the church fortunately comes iuto the hands of a rector whose 
son is addieted to ehurch architecture, and is a member of the Oxford 
Architectural Society. (И would have smelled of the shop, we sup- 
pose, to have made him a Camdenian.) Thi» young gentleman, who 
adopts the chronological notation invented by Dr. Pusey, and dates а 
certain letter to his papa, “Oxford, the Feast of St. Matthew,” set 
about restoring the church, something іп the same fashion as the Came 
bridge Camden Society have restored St. Sepulchre’s at Cambridge, 
and so the story cuds. 

Having tlus analyzed the book, we shall give a few extracts to cx- 
hibit some of its peculiar (епсіз. The following show the writer's 
notions of chancels. 

А sercen of wood was placed in the chancel arch to divide the pcople from 
the throne of Ше adorable Mystcries. 

Does the chancel сопусу to a religious mind no esoteric meaning? Isita 
mere oblong projection of the nave towards the east? Do we not instinc- 
tively feel that while the nave is, as it were, the vestibule, the chancel is the 
palace of the Great King? Can we see its solemn screen—its most ancient 
cancelli across the entrance. arch,—without hearing the Church say to the 
careless intruder, thus far shalt thou come and no further ? The use of the 
chancel is just the same to us as it was before the Reformation ; namely, to 
receive the clergy as distinct from the laity; the communicants from the 
non-communicants ; the priest who offers prayer, fram the people who follow 
and join in it. The chancel is the choir of the angels ; the Church triumph- 
ant; the Holy of Ilolics. It is the feature which essentially distinguishes 
the form and character of a church from a secular building. It holds apart 
from the vulgar gaze the scat of the blessed Mysterics.—P. 105. 

It is singular, that in promulgating these tenets, Mr. Paley has for- 
gotten to support them by texts of scripture, or passages from the 
prayer-book. Не is content with bare asserlion—even arguments of 
common sense are deemed superfluous. 

The next peculiar doctrine of this book is faith in modern miracles! 
Our readers will perhaps scarcely credit that the tales of the marvel- 
lous, so prevalent three centuries back, are here set down as sober 
trots. On the first perusal, we charitably imagined that we had 
mistaken Mr. Paley's meaning, and that the stories of miracles were 
merely introduced to give an antique air to the hook. The following 
description, however, of a case far exceeding any in the annals of 
hydropathy, which occurred “very recently at the Holy Well of St. 
Winifride, near Chester,” is conclusive. 


A young Irish lad was grievously afflicted with that almost incurable 
disease, a white-swelling in the knee-joint. He was brought, truly in faith, 
from a very great distance іо St. Winifride’s well. Тһе bone, 1 believe, was 
quite diseased ; at least the pain and suffering were so severe that the poor 
lad could only bear to sit at the well and pour the blessed water with his 
hand over the joint. In а week he could walk: in a month he was perfeetty 
recovered by these means alone. People said cold water must һе а specific 
for white swellings; and perhaps, if they bad said the cold water of St. 
Winifride's well, they would have been right.—P. 163. 

The Lady Etheldreda has a withered limb restored by touchiog relics, 
several soher pages are occupied by tales of bodies of monks laying 
in their graves centuries without decaying; “miraculous eures per- 
formed at Gutherin, Shropshire, and Holywell;" mysterious disap- 
pearances and dreadJul apparitions. Пав Mrs. Radclifle lived to read 
this book, she had well nigh diad of envy. 

For ourselves, we thought that miracles were long passed; the few 
that have been got up of late years have turned out anything but well. 
The Cock Lane ghost was laid, Johauna Seutheote proved a failure, 
and the Man,in the Iron Mask lias ceased to torture the curiosity of 
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Europe. An idea is getting prevalent that the steam engine and the 
printing press aie sadly inimical to miracle stories. James Watt has 
banished more ghosts than James the First. Mr. Paley, however, has 
evidently no faith in the mareh of intellect, and all that; he does not 
wish to float onward with the stream of time ; the retreats «Ға college 
seeure him from the full force of the current, and like the countryman 
in the fable he is fondly waiting for it to come to rest. It is hopeless 
to argue with him; it is useless to satirize him—who would waste 
good jokes on those who cannot feel them—who would satirize a 
gate-post? We can only wish our good tide-waiter prosperity aud 


| patience, and bid him not to be so very spiteful against those whom 
| he suffers to shoot ahead of him. 


We cannot accede to tlie criticisin on the Fitzwilliam Museum, ex- 


| Е N | pressed incidentally in the following passage— 
Mr. Paley secins to view the calamities, or supposed calamities, of | 


The middle agea had in most respects the same requirements as ours: 


| vast halls, grcat houses, places for worship, business, and amusement, were 


as much wanted then as now. But would the builders of that time (had 
they known them) have copied pagan temples, retaining expensive and per- 
fectly useless parts increly to kecp up the necessary effect? Would they 
have added an imposing stone portico, of no manner of use in the world, to 
a elumsy square body made up principally of hrick, cast-iron, and plaister of 
Paris, merely to make a street elevation, as we have done in the new Fitz- 
william Museum at Cambridge ?—P. 191 


Though we readily concede that “architecture is in its origin and 
consisteut development the expression and the type of the purpose 
of its use," the above censure of the Fitzwilliam Museum seems to us 
by no means ап obvious deduction from this canon. The edifice cri- 
ticised, though doubtless in many respects faulty, will hardly be con- 
demned by апу one, but a rule and square critic, for the magnihcent. 
portico which forms its chief beauty. The use of this architectural 
member, in those great prototypes the Grecian temples, must have 
been to defend the worshippers from the scorching heat of the suu 
and the inclement weather. To the same purpose the portico of the 
Fitzwilliam Museum is applicable. The obvious origio of the columns 
of the portico was the necessity of supporting the gable of the roof. 
But can it be asserted, that in buildings like the Parthenon or Temple 
of Theseus, there existed the same absolute necessity, as in more 
primitive structures, for supporting the roof by a portico? When ап 
area within that occupied by the columns became enclosed by an inner 
wall, the portico became a projection, an appendage—serviceable in- 
deed for some purpose, but certainly not for that for which it was огї- 
ginally intended. At the later period of the art, the part supported 
that part only of the roof which was immediately above it. That part 
of the roof was, however, we apprehend, of no service when an inner 
area was enclosed, but as a shelter to persons entering or quilting the 
building ;—and for precisely the same service the portico of the Fitz- 
william Museum is available. И cannot, therefore, be condemned on 
the ground of utility; the real fault lies inthe ugly structures project- 
ing above and by the side of the pediment of the Museum, and усі», 
it follows from the above observations, vitiate the original idea of a 

ortico. 
р The maxim that Grecian architecture is wholly inapplicable for 
modern purposes, is insisted upon in the present work as strongly из 
in the “Ecclesiologist.” We аге told that “pagan architecture must 
die the death ў" and the writer considers such arguments as the follow- 
ing sufficient to hear out his opinion— 

As many persons ask wy Grecian and other antique styles may not be 
used at least for modern secular purposes, we will endeavour briefly to 
answer them, All architecture whatsoever is in ita origin and consistent 
development fhe ezpression and the type af the purpose of its use. That is 
to say, the architecture of every age and every nation owed its existence and 
formation to the requirements af the religion, or other objects for which it 
was intended. Thus, a Grecian temple contained arrangements adapted to 
the worship of a beathen deity, or the reception of the worshippers, and 
ornaments and members poaseasing manifest fitness as parts of a whole; 
material, climate, mechanical skill, and other subordinate influences being 
taken into consideration. In Christian architecture, in which this principle 
was invariably carried aut to the fullest extent, we find in the same manner 
a definite use for every single part of a secular as well as of a religious edifice. 
Now the queation is this: сол we retain the form irrespective of the use, 
without violating the fundamentat principles of architecture ? Clearly we 
cannot. If we alter or curtail the form, we lose the true proportions and 
effect, and thus travestie, not imitate. If we retain it, and copy exactly the 
ancient temples, we waste money and space on mere show. One or the 
other of these alternatives musi attend the practice of modern architects ; 
and an examination of any pseudo-Grecian buildiog iv the kingdom will 
readily prove this. Тһе style is manifestly unfit for us. 

We fully concur with the writer that the very essence of architec- 
ture is the exhibition of уз in strict dependence upon, and subser- 
vience to use—taking the word “use” in its most extended and liberal 


signification, But were the requirements of the Greeks so entirely 
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diverse from those of the moderns, that the architecture of the former, 
as regards utility, be altogether inadequate for the latter? Did not 
Ше Greeks require rooms for sleeping, rooms for eating, rooms for 
studying, as well as we? Did they not need theatres, eourts of 
justice, prisons, and palaces. just as we do? ‘The same defence 
against the leat of summer and the severity of winter? for, indeed, 
the severity of winter was felt at Athens almost as in London. Had 
we, indeed, adopted the architecture uf a people who never needed 
proteetion against the rays of the өші оп the one hand, or of a land 
where ice TN snow were unknown on tlie other; were we to imitate 
tlie dwelling places of the tropics, where every cool refreshing breeze 
is suffered and courted to enter the open trellis and shaded lattices ; 
or again, were we to import the RAUM hat, with all its defences 
against the fury of the storm and the itterness of aretic cold, we 
might well be accused of inconsistency. So, also, if the habits of the 
people whose architecture we copied totally differed from our own, 
we should obvionsly be liable to Ше same charge. But our models of 
architecture are taken neither from Lilliput nor from Brobdignag, nor 
from the land where Muueliausen tells us the people fed themselves 
once a month by means of holes in their sides. Houses constructed 
after such types would certainly he as useful in England as mangles in 
New Zealand, or umbrellas in Egypt. But the people whose architec- 
ture we endeavour to imitate, ate and drank and slept as we do, were 
as eivilized as we, and, in a word, seem to have strutted about this 
world-stage and to have acted their parts, (in tragedy or comedy аз 
might happen,) in much such fashion as ourselves. . 

Wre seem, therefore, sale in eoncluding that the arehitecture which 
would satisfy the wants of the Greeks would be neither totally im- 
practicable пог totally inadequate for ourselves; and therefore no 
obstacle need arise to its adoption on the seore of utility. 

If we view church arehitecture аз we have done seenlar architceture, 
we shall come to nearly the same cunclusion respecting the adoption 
of the Greek model. It has never, we think, been shown that christian 
architecture is a peeessary part of christianity; that the rubric can 
be complied with and the saeraments duly administered in a medieval 
edifice. Had Christianity and ehristian architecture been neeessarily 
connected, they must have been also coeval, whereas the latter was 
not invented till eenturies after the establishment of the former. If 
ehiristians can only worship properly in buildings of one partieular 
form, we ean searcely imagine that that form would be left to be de- 
vised by human skill; it may be imagined rather (we speak reve- 
rently), that both the religion and its appropriate architeeture would 
be subjects of the same Divine revelation. We dare not quote 
scripture in this place, but our readers will surely remember passages 
which plainly show that there are no temples in which exclusively 
men ought to worship. Аз if forms of doctrine were identical with 
forms of construetion! Preposterous creed! It is heathenish—de- 
rived from the temples of Jupiter and Minerva, the minarets of Maho- 
met, or the pagodas of Vishnu. Among idol-worshippers it is no 
more than a vain foolish thought, born of ignorance and nurtured by 
superstition; ina christian land far worse, it is insidious idolatry ! 

Let, not, however, our arehiteetural tolerance be misapprehended. 
While contending that there are many cases in which classic architec- 
ture is admissible and even to be preferred for ecelesiastical purposes, 
we eannot deny that the medizval styles are best adapted for general 
employment. Setting aside the faeility of adaptation, so admirable 
an attribute of Christian architecture, we cannot help seeing that its 
nationality, its apparent antiquity (to the unaecustomed eye, a Greeian 
structure must appear modern) and the conseerated associations at- 
taehed to it must demonstrate to the most coldly caleulating judge, its 
manifest reeiproeity for religious purposes. Speak to an Englishman 
of the secluded hamlet, and his mind instantly pietures the tapering 
spire, the massive buttresses, the mullioned windows of the hamlet 
Rm onm How the miud loves to wander back to some well remem- 
bered spot wliere 


“Тһе rude forefathers of the hamlet sleep.” 


How strange and cold would seem іп sueh а рідее the noblest monu- 
ments of Athenian art! But the old village ehureli has a feeling in its 
stately simple beauty—a poetry—a religion whieh attracts the afre- 
tiunate reverence of the untutored peasant, and makes it the last strong- 
hold of happy recollections. ‘The village churches! ‘They are among 
the best things we have to boast of. Our village churehes, our 
Shakespere, cur Martyrs of the Reformation, and a few more such 
glories muke up Old England. 

ЗИП, still there are exceptions. The crowded cities and busy 
haunts of men have nurtured but indifferently our national architecture. 
Like sickly vegetation it fares but ill in the unwholesome stinted at- 
mosphere of pupulous towns. From the metropolis, excepting one 
or two noble edifices too vast to be entirely destroyed, our ancient 
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churches liave almost all disappeared and been succeeded by hideous 
caricatures of classic architecture, The instances of attempts to re- 
build on the ancient Christian model seem seldom successful: build- 
ings so constructed are either too bad for criticisin, or at best exhibit 
an air of parrot-like imitation, the downcast look of a dog which has 
been beaten into performing a trick which it cannot understand. 

There are one or two reasons why modern pointed architecture із 
seldom eflective іп erent cities, One of those is that while the classic 
architecture abounds in long horizontal lines, and attains bat a small 
elevation, the Clnistian mode of construction is characterised by ver- 
tical lines, high roofs, and tuwering spires. The buildings of the 
latter kind therefore require for the most part to be viewed from a 
distance, and seldom appear effectively unless when constructed in an 
open nnencumbered situation. In London, however, it is freqaently 
ueeessary to build сішгеһев in situations. where little more than the 
front elevation is conspicuons. The classic architecture, moreover, is 
more essentially artifieial and harmonizes better with а surrounding 
erowd of artificial objects, The Christian styles, on the contrary, if 
not suggested (as some say) hy nature, are at least perfectly assimi- 
lated with it, and never appear so nobly as in amid rural seenery. 
These considerations, supported by numerous examples, satisfy us 
that medizval areliitecture should seldom be imitated in large cities 
except in very unconfined situations. In all other cases we feel con- 
vineed that it is far better to take some one of the beautifal Athenian 
models, whieh (and they are sulliciently various) appears most suita- 
ble, to copy it faithfully and correctly, and to make no more alterations 
in Ше original design than аге requisite to adapt it to modern pur- 
poses. Хо one cau view frue Grecian architecture, can even torn 
over a bouk of plates of Athenian edifices, without being delighted 
with their stately magnificence. They may be readily adapted for 
the celebration of the church service in strict accordanee with the 
Rubric—and as for the objections about the chancel being “the 
holy of holies,” and the middle aisle “ the pathway of meek devotion," 
that is, mere goose-gabble. 

Doubtless the objection against the employment of the classic mode 
is produced in шапу of the more temperate members of the Cam- 
pe Camden Society by the wretched specimens of the art exhi- 
bited in this country. Jt is a humiliating confession; but there is 
scareely an edifice froin St. Paul's downwards in which the true feel- 
ing and spirit of classic architecture are not more or less violated. 
Columns, which should be the main sapport uf a building, supporting 
nothing! Pediments, whieh should be the continuation of the main 
roof, overwhelmed by hideous elevations eourteously called spires! 
Architectural pepper-puts, ішіпепзе inverted porringers of stone, 
candle-extinguishers dune in plaster! How remote are all these 
things from true classic architecture! Неге and there a correct pedi- 
ment or a row of symmetrical eolumus is stuck on— 

(“ Assuitur pannus splendidus unus et alter," ) 
and for the rest, the architect deems himself at perfect liberty to іп- 
dulgé liis own miserable faney, without paying the very slightest re- 
gard to unity or even eopgruity vf design. 

As the question respeeting the exclusive employment of Medieval 
Architecture is one of the principal and most interesting featurés of 
the book before us, and of the authenticated publications uf the Cam- 
den Society, we offer no apology for some further considerations of 
the subject. Тһе two chief requisites necessary in any kind of archi- 
teeture employed for ecelesiastieal purposes iu this country are mani- 
festly these,—suitability for the end proposed, namely, the celebra- 
tion of services of the Church, according to the precepts of the rubric, 
and seeondly, intrinsie beauty in the style adopted. Concerning the 
first of these requisites, we deem it unnecessary to eulogize; it can 
scarcely be maintained that in all the edifices professedly constructed 
on classie models the rubrie has never been complied with; and even 
if this be granted, it still remains to be proved that these edifices 
cannot be altered so that the Church serviee may be duly celebrated 
within Шет. Р 

One or two observations may, however, be aceeptable respecting 
the intrinsie beauty of the styles adopted. There isan opinion among 
many who have only eursorily examined the subject, that the Classio 
and Christian styles owe their apparent beauty to the cireumstance of 
our eyes being, so to speak, disciplined into taste for them, and that, 
therefore, the architeeture uf Turkey or Hindostan is as truly beauti- 
ful when viewed by a Mahwinedan or Hindoo as the European styles 
toa Christian. Now the error seems to be the assumption that the 
appreciation is so/e/y the result of habit, and in no way dependent on 
natural eauses; on the contrary, we wish to show that there is a real 
abstract principle of beauty independent of accideutal circumstances. 

The definition of this principle is an impossibility. In literature it 
is ealled poetry ; but pervading as it does every art and even sciences 
the most exact, we may fairly say that there is a poetry of painting, 
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a poetry of sculpture, a poetry of architecture, a poetry of music, a 
poetry of science. The definition of “ poetry” has been frequently 
attempted and confessedly hitherto without success. The reason of 
this ill success appears to vs obvious. It is impossible to resolve 
into simple elements a fundamental principle of the mind. Poetry, 
using the word in the general sense as the appreciation of beauty, is 
in nature as elementary as one of the seven senses; and we conceive 
it as impossible to give an idea of poetry to one totally unpossessed 
of it, as to realise the idea of music to a deaf man, or to explain 
touch to any destitute of that sense. й 

Whence the feeling of poetry arises is a question too metaphysical 
for our purpose. The form may, perhaps, be born with us and in us 
as the senses аге; but, however this may be, it is obvious that both it 
and they will be powerfully affected by subsequent impress7ons. 
Concerning tlie poetry of form, and especially architectural form, to 
which we are here to confine ourselves, it seems plain that, as ideas 
of form are received from the view of external nature, natnre must 
be the source, or at least the standard of architectural beauty. 

Неге a question arises.—Is it to follow then that the exact imita- 
tion of nature will produce the beautiful in art?—By no means. One 
great source of our pleasure in viewing nature is the obvious subser- 
viency of every part of her creations to the object in view. Exact 
imitation of nature in art would be continually repugnant to this great 
source of a perception of the beautiful utility. Here, then, another 
great principle comes to our aid, édealization. By it, instead of 
exactly imitating nature, elaborate as it were, all accidental accese 
sories, and borrows only those ideas (independent frequently of actual 
forms) which idealization teaches us are the elemental sources of 
beauty. It is somewhat difficult to give separate examples of ideali- 
zation; take, however, the case of architecture. We are taught by 
nature that one source of beauty is distant perspective ; another, sym- 
metry; another, alternation of light and shadow: all these sources 
of the beautiful have been naturalized by poetical architecture. Of 
course, ia the embodiment of beautiful in architectural form, ten thous 
sand other ideas must be received and modified from nature. These 
ideas will, for the most part, be so impalpable—they will be instilled 
into the human mind unconsciously, not by any reasoning process but 
by the mere powers of perception. The instances, however, which 
we have adduced are sufficiently obvious to allow being reasoned 
upon, and therefore answer our purpose as illustrations of the mental 
operations which in every branch of art extract the beau ideal from 
nature. 

Now, if we have been successful in showing by the above brief ex- 
position that the beautiful is not an accidental feeling of the mind, 
but is borrowed from a fixed source by fixed principles, we are ina 
position to admit the testimony of observation respecting the intrinsic 
beauty of classic and christian architecture. We might, perhaps, be 
able to show by reason, independent of the aid of testimony, many 
instances in which the elementary and natural principles of beauty 
are practically and systematically violated in all but those two modes. 
The subject, however, would be a distasteful and prolix one, and if 
the above views be correct, we shall have no difficulty in admitting 
the innumerable and eoneurrent testimonies of indisputable authority, 
from the enthusiasm of the poet to the untutored admiration of the 
unlettered, in adjudicating tbe beauty and sublimity of these noblest 
effort of human genius, classic and christian architecture. 

Here we close опг review. The Camden Society are about, we 
believe, іс publish their periodical in a new form. 


“ Qualis ubi in Incem coluber mala gramina pastus 
Nunc positis exuviis, nitidus que juventá 
Luhrica convolvit sublato pectore terga." 


„With all their talents and knowledge we have many reservations in 
wishing them prosperity in their undertaking. If any one of their 
body should chance to read these remarks, he will, doubtless, set them 
down as the production of an iconoclast, an admirer of penny litera- 
ture, a dissenter, or a republican (for people have a strange way of 
coupling these together). But the present reviewer is neither one of 
these. Не certainly has a great admiration of steam-engines, but 
prefers a cathedral town to a mannfacturing one, he reverences old 
customs, confesses to folios, and indulges in black letter; and yet for 
all that he cannot believe in modern miracles, nor deem the Reforma- 
tion “heathen impiety.” Не would yield to no Camdenian in true 
reverence for the Church, but he cannot feel in а Chancel the awe of 
a Brahmin entering the shrine of his idol-god. 


Pod. тоге: а Grand National Exhibilian, фе. бе. 


Notwithstanding that it is à curiosity in its way, we liave cut shor 
the very prolix title-page, which we must say is no great recommenda 
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tion to the work, it being in insufferably bad taste,—by far too much in 
the strain of Macassar oil advertisements, What we have to say is, 
that this * Grand National Exhibition" is itself now cut short, for 
without any previous intimation to that effect, it has been suddenly 
wound up,—not like a clock in order to be kept going, but in order to 
bring it toa stop at its 38th number. Most assuredly this has not 
happened because materials for it were exhausted, since many of 
the very best and most interesting subjects of all,at the same time the 
most fresh, and which were probably looked forward to with eager- 
ness by many, have been left untouched, while a considerable propor- 
tion of those which are represented have little to recommend them 
as architectural scenes, neither are they at all set off to advantage 
by any beauty of execution. This last consideration, together witli 
the want of judgment and taste shown in selecting subjects for the 
pencil, may the better reconcile us to that being abandoned which, 
although an excellent idea in itself, was very badly carried out. 

On the other hand, the consolation so derived is greatly diminished 
by the apprehension that what has been so ill-done, will now preju- 
dice against and deter from any other series of similar subjects being 
undertaken. It certainly ought not to do so, because there is room 
for something much better; yet if the feld is left open, the market is 
not so,—at least will not seem to be so to those whose business it is 
to supply it; and thus it not unfrequently happens that by pre-occu- 
pying the ground inferior publications stand in the way of better ones 
—for a considerable time at least, and prevent their being brought 
out. We have heard this remarked with regard to Gwilt's Encyclo- 
pedia,—that it blocks up the way against what might be more judi- 
ciously planned, and much more satisfactorily executed. 

As to the “Interiors,’—the work seems to have been carried on 
without any plan at all, or as if it were intended to be carried on in- 
definitely so long as any subjects could be found for it; since had not 
sucli been the case, greater care and discretion would, no doubt, have 
been shown in selecting them, in order to secure the appearance of 
those which are of greatest intrinsic interest, whereas a course di- 
rectly the reverse has been pursued. That the “entire scheme has 
not been realized," is admitted іп the wrapper advertisement to the 
last Part; yet when we find assigned as a reason for the discontinuing 
—there called the completion of the work—that “to have carried 
the undertaking further, would have been merely adding to examples 
without Rc M the classes of the London Interiors," we cannot 
help considering it a lame one; inasmuch as there are several classes 
which are now not represented at all,—for instance, bazaars, shops 
and show-rooms, the Pantheon Bazaar with its picture galleries 
and its Conservatory,—the new Saloon at Williams and Sowerby's, 
Oxford Street, Brown's Gallery in University Street, the Pantechnicon, 
new Exeter Change, &c., which would have furnislied many views far 
more pictorial than most of those which are given.—As to the literary 
part of the work, we have already expressed our opinion not unfa- 
vourably in the note at page 253 of our present volume, where we 
gave some extracts from tbe description of Goldsmiths’ Hall. At 
some other time we may perhaps bestow further notice on the archi- 
tectural remarks and opinions which occur in the letter-press. In 
the mean while we give as a specimen of their free uncompromising 
tone, the concluding sentence of the very last article, when speaking 
of the British Museum the writer says: “The idea of thrusting for- 
ward two ranges of mere dwelling houses as wings to the main build- 
ing, when the most dignified and classical character ought to be kept 
up thronghout, seems to us such а solecism in taste, that were it not 
for the approved adage De gustibus §c., we should bestow оп it some 
exceedingly harsh epithet;—at all events our taste differs antipodi- 
cally from Sir Robert Smirke’s, and for that, though without thanks 
to him, we are thankful’ Poor Sir Robert, and poor British Mu- 
seum !—what between Barry and Tite, between the Palace of West- 
minster and the Royal Exchange, both Smirke and his building 
will now cut but a aorry figure. 


METROPOLITAN BUILDINGS ACT. 


This Act will come into general operation on the first day of the present 
year; it embraces many very important provisions that were not con- 
tained in the old Buildiog Act, such as relate to health. It enacts that 
every new building must be provided with drains, and if practicable to lead 
joto a sewer if within 100 feet, and that the hasement floor must he of such 
level as will admit of drainage ; it also provides that rooms in the basement 
to be used as aeparate dwellings, shall have a fire-place and a window, also an 
area on the outside. the paving of which must he at least 3 inches below the 
level of the floor. It also regulates the width of streets and alleys; the 
former must not he of a less width than 40 feet, and alleya and courts less. 
than 20 feet. 


1845.) 


Besides the appointment of additional districts and surveyors, there are 
two official referees appointed to whom most important duties are assigned, 


and under whose special superintendence are to be placed all buildings of 


the third class. 
The Act extends to the following parishes, which were not included in 


the old Building Act : 
List of (he New Districts and Surveyors appointed. 

Ix MIDDLESEX. 
Bromley—John Blyth. 
Fulham—Andrew Moseley. 
liampstead—lTenry Edward Kendall, Junior. 
Hammersmith—James Charles Christopher. 
Hornsey—Alfred Bartholomew. 
Kensington North—Thomas Leverton Donaldson. 
Kensington Sonth—Charles Beacheroft. 
Stoke Newington—William Lovell, Junior. 
Tottenham—John Пепгу Taylor. 

In Surrey. 


Camberwell—William Crawford Stow. 

Clapham, and part of Battersea—Richard [’Angon. 
Streatham—Jolin Mullins. 

Tooting апа Wandsworth—Alfred James lliscocks. 


In Kent. 
Charlton, Kidbrook, and Lee—Collis. 
Deptford—Martyr. 
Greenwich—Brown. 
Lewisham— Badger. 


Woolwich—George Aitchison. 
The following extracts and illustrations from the Act explain the different 
tates and classes of buildings, and also the construction of the walls. 


FIRST OR DWELLING HOUSE CLASS. 


SCHEDULE (C.)—Part 11.--(8ее Sec. 5.)—Condltions for determiaiag the Rates to 
which Buildings of the Firat or Dwelling House Clsss ere to be deemed to belong, 
and the Thickness of the External Walls and of the Party- Walls thereof. 


FIRST RATE DWELLINGS. 


1 the Building іе іп heigbt more tbso 
70 feet, and not more than 85 feet. 

If the building cover morethan]10 squares, 
and not more than 14 squares. 

lf tbe building contain 7 stories. 

EXTERNAL WALLS.—The thickaesa 
must he at the least 214 inches from the 
top of the footing up to the underaide of 
the floor next but three below the top- 


Celling 
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most floor; and at the least 174 іпсһен Topmost 

from the under side next but three below Floor. 

the topmost floor up to the under side of tbe 

floor next below the topmost floor; aad at 

the least 13 iacbea from the underside of 

the floor next below the topmoat floor up Шөшерекі 
elow 


to the top of the wall. 

LIPARTY WALLS.—The thickness must 
be at the lesat 213 inches from the top of 
the footing up to the underaide of the floor 
пехі but tbree below the topmost floor ; and 
at the least 174 inches from the uaderside 
of the floor next but tbree below the topmost 
floor np to the underside of the floor next 
below the topmost floor; and at the leaat 
13 facbee from tbe underside of the floor 
fext below the topmost floor up to the top 
of the wall. 

FOOTINGS.—To hoth externaload party 
walls the bottom of the footinga must he 
174 iaches wider tban tbe wall standing 
tbhereon,and 11 inchea high. The top course 
must be 3 laches below the aurfsce of the 
ground sdjoining aad 9 inches below the 
surface of the lowest floor. See Schedule 
D., p. 56.—(See Diagram, page 52.) 


“аа ELE Жей ше 0 OE __ 


DU floor 


PARAPETS to external walle must be F nor 
У} lochea thick and one foot high above but ро! 
the highest part of the gutter, See Sche- teres тсе 
dule D., Part ii., p. 59. Baar top- 
TOP OF PARTY WALLS must be 18 NS. 
inches above the roof measured at right 
angles, and 2 feet above highest part of 
gutter. See Schedule D., Part iliu р. 61. 
CHIMNEY BACKS.—To be 134 inches 
thick io the lowest atory aad 84 inches In 
every otber atory—To betbe same thickness 
between when built back to back ; in walle 
not being party walls the thicknees may be 
44 inches teas. See Schedule F., p. 63, 
5 
| | Lowest 
— — Floor. 
Lower Story. Foot 
L—— Foot- 
т ings. 
| | Party. 
Upper Story. 
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ЕХТИА FINST RATE. 


If it he In height more than 85 feet.——Or if It cover more than 14 squares.——Or 
if it contaln more than 7 storles, 

EXTERNAL WALLS,—'The thickness muet be at the leost 213 inches from the top 
of the footing up to the underside of the floor next but two below the toymost floor, 
aad at the least 173 inches from the underside of the floor next but two helow the tap- 
most floor up to the top of the wall. 

PARTY WALLS.—The thicknese must he st the leaat 213 Inches from the top ot 
the footing up to the underside of the floor next but three below the topmaat floor; aad 
at the least 174 Inches from the underside of the door next but three below the top- 
most floor up to the underside of the topmost floor; and at the least 13 laches from 
the underside of the topmost floor upto the top of tbe wall. 

FOOTINGS and CHIMNEY BACKS ae to first rate, 

PARAPETS to external walla mnst lie 13 inchea thick aad one foot high above the 
highest pert of gutter. 

ТОР OF PAKTY WALL aa first rate, p. 48, 


SECOND RATE DWELLINGS, 


If the huildlag be іп lielght more than 52 
feet, and not more than 70 feet. 

Or if it cover more than 6 squares, and 
not more than 10 squares. 

Or if it contala 6 stories." 

EXTERNAL WALLS.—The thicknese 
must be at the least 173 inchea from the 
top of the footing up to the underside of 


Celliag. 


the floor next but one below the topmost Topnost 
floor; and ut the least 13 inchea trom the aor. 
underside of the floor nest but one below 
the tapmoat floor up to the top of the wall. 

PARTY WALLS.—The thickness must 
be at the leaet 173 laches from the top of 
the footing up to the underside of the flaor 
oext hut one below the topmost floor; and 
at the least 13 inches from the underelde of 
the floor next but one Below the topmost 
floor up to the top of the wall. 
= FOOTINGS.“ both external and party RS 
walla the bottom of the footiags mnet be law top- 
13 inchea wider than the wall atanding rone 


thereon, апа 8inches high. "Tbe top course 
must be 3 inches below the aurface of the 
ground adjoining and 9 inches below the 
aurtace of the lowest floor. See Schedule 
D., p. 58. 


Loweat 
Ground. [eee 174 cess Floor. 
Line. 
E : 
E 2 - 
шә | 
| = | 
ШЕ”? ко — 1 Lowest 
БВР ооны SÜS _............ > Floor. 
2d and 3d Rete Footings. 

CHIMNEY BACKS, PARAPETS, end 
TOP OF PARTY WALLS the same as to Footings. 
first rate, p. 48. 30 

Esternal. Party. 
THIRD RATE DWELLINGS. 

1f the luildiag be in height more than 38 
feet, and not more than 52 feet. СеШар. 

Or if И cover more thaa 4 square, aad 
not more thao 6 squares. 

Or if it contain 5 stories. B 


EXTERNAL WALLS.—The thickness 
must be at the least 174 iachea from the top 
of the footing up to tbe underside of the 
floor next hut two below the tapmost floor ; 
and at the least 13 lachea from the under- 
aide of the floor next but two below the top- 
most flaor up to the top of the wall. 

PARTY WALLS.—'Tbe thicknesg must 
ba at the leaat 173 incbea from the top of 
the footing up to the undereide of the floor 
next but two below the topmost?floor; and 
st the feast 13 inches from the under- 
side of the floor next but two below the top- 
most floor up to the underside of the top- 
moat floor; and at the least 84 Inches from 
the underside of the topmost floor up to tbe 
top of the wall. 

FOOTINGS.— To both externalaad party 
walls the bottom of the footings must be 
13 inches wider than the wall standing 
thereon, and 8 inches high. The top course 
must һе 3 laches below the surface of the 
ground adjoining шай 9 inches below the 
aurface of the lowest floor. 

CHIMNEY BACKS, PARAPETS, and 
TOP OF PARTY WALLS the same ae to 
first rate, p. 48. 


Floor nezt but 
two below top- 
most floor. 


Lowest Floor. 


т Footloga. 
External, Party. 
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FOURTH RATE DWELLINGS. 


Tf the hullding be in height not mora than 
38 feet. 

Or if it do not cover more than 4 squares. 

Or if it da not cantain more than 4 storles. 

EXTERNAL WALLS.—The thickness 
must be at the leset 13 inches from the top 
of the foatiag up ta the underside of the 
floor next belaw the topmost floor; and at 
the least 84 inchea from the underside of 
the floor next below the topmost floor up to 
tha top af the wall, 

PARTY WALLS.—The thicknesa muet 
be at the least 13 inches from the tap af the 
footing up to the underalde of the floor next 
but one below the tapmoat доог; and at the 
least 83 inches fram the underside of the 
floor next but one helow the tapmost floor 
up to the tap af the wall." 

FOOTINGS,—Tobotlexternaland party 


Topmost faar. 


Floar next be- 


SECOND RATE WAREHOUSE, 


Tf the huilding he in height more than ч 
feet aad not mare than 66 feet, 

EXTERNAL WALLS.—The thickness 
must be at the least 214 inches fromthe top 
af the footing up ta the level af 48 feet be- 
low the topmost ceiling; and at the least 
173 inches fram the level of 58 feet belaw 
the tapmast ceiling up to the level of 22 feet 


(January, 


| 


E 


ica | р. 52. 


walls the battom of the faating must be at below the topmast ceiling; and a m 
the least 82 inches wider than the wall 13 inches Cos the level аа | RN 
standing therena, and 5 inches high. The topmost ceiling up ta the tap or the wall ! 
Were EDDA i Roe PARTY WALLS.—The thickness must | 
їчсе of the ground adjoining and 9 inches һа at the least 214 inches from the top af | 
below the surface of the Inwest Hoar, the fonting up to the level of 58 feet below | $ 
CHIMNEY BACKS ta be) 8} inches the tapmast ceiling; and at the laset 174 i 5 
thick. Floor next hut inches fram the level of 58 feet belaw the ! 
опе below tapmast ceillng up ta the level of 22 feet M ^ 
topmost flaor, helow the topmost ceiling; and at the least S 
12 inches fram the level of 22 feet below | © ! 2 
the topmost ceiling up ta the top of the | ә і 
me Lowest Fl "FOOTINGS ! | N f 
c Floor. oweat Floor. a8 first class, p. 49, 
Gruna ПЕЙ 25 , PARAPETS to externsl EE must be 84 ! i \ i 
2 К . inches wide and 12 inches high above highest | ! i 
z B RC Faotings. part o£ gutter. | ! | 
А М: ТОР OF PARTY WALLS aa firat rate, | i | 


ЕМЕ ІТ; 
4th Rate Foatings. 


—— 
1 
[ 


SECOND OR WAREHOUSE CLASS. 
Scuepune (С.)-Равт 111.—(see Sec. 5.) 


Conditiona far determining the Rates to which Buildings of the Second ағ Warehouse 
к Claes are ta Бе corned Б; belong, and the Thickness of tha External Walls and af 
the Party-Walls thereof. THIRD ВАЧ 
FIRST RATE WAREHOUSE. Y ATE WAREHOUSE, 

If the huilding be in height more than 66 =a" 
feet. || 
EXTERNAL WALLS.—The thickness 
must he at the least 26 іпсһея fram the top 
of the footing up to the level of 76 feet helow 


External, Party. 


Ж 


„ Celing. 


the topmast ceiling; aad at the least 211 NW If the building he In height more th 5 
inches from the level of 76 feet helow the N feer ала пар ERE МЕ АР т an 22 
tapmost ceiling up ta the level of 36 feet 4 EXTERNAL WALLS.— The thickness 


below the topmoat ceiling; and at the least 
174 inches from the level af 36 feet below 
the tapmost ceiling up tothe tap af the wall. 

PARTY WALLS.—The thickness must 
be at the least 26 inches Irom the top af the 


must be at the least 173 inches from the 
top of the footing up to the level of 28 feet 
helaw tbe tapmost ceiling; and at the least 
13 inches from the level of 28 feet below 
One QUSE ceiling up ta the top of the 
wall. 


toating to the level of 76 feet below the top- 


ee ee 


most eciling; and at the least 213 Inches 5% PARTY WALLS.—The thick a 
from the level of 76 teet helow the tapmost P be at the least 173 inchea idm Ine ce ау 
celling up to the level af 35 fcet helow the the footing up ta the level of 28 feet ES 


tapmost ceiling ; and at the least 175 inchee 
from the level of 36 feet below the topmost 
ceiling up ta the level af the topmaat ceil- 
ing; and at the least 13 inches fram the 
level of the tapmast ceiling up ta tha tap of 
the wall, 

FOOTINGS ав first class, p. 48. 


= сыт 


the tapmast celllng; and at the least 13 
laches from the level of 28 feet below the 
topmost ceiling up ta the level of the top- 
most селе ; and at the least 83 inchea 
fram the level of the tapmost ceiling up ta 
the tap af the wall. 

FOOTINGS ав firat elass, p. 50, 


Т 

I 

4 

Е- 3 


Zu 


PARAPETS to external walls must be 
13 inches thick and 18 inches high above 
higbest part of gutter. See Schedule D., 
р- 58. 

ТОР OF PARTY WALLS muet he 18 


Е 
|--------- 26//»-------------4 


Dc m M 


PARAPETS as second rate, p. 52. 
TOP OF PARTY WALLS as р. 52. 


Ж 


be at the least 13 inches from the tap of the 
footing up to the level nf 16 feet below the 
tapmost ceiling; and at tha least 83 Inches 
frora the level of 16 feat below the tapmost 
celling up ta the top of the wall. 
FOOTINGS as firet clasa, p. 51. 


і 
| І 
1 RS i 
Inches above raaf measured at right angles, і М i 
and 3 feet abave highest part of gutter. ЕС ! \\ 
SS N X 
| N "S NN 
| x М 
| NS N “ 
VY A Ms 
& С N N $ FOURTH RATE WAREHOUSE. 
ec 38 e| Lower С X N M 
Flaor. N S 
nd | z 5 | If the building be in height not mare 
. Ё | xà N ] then 22 feet. 
= а | S NS | EXTERNAL WALLS.—The thickness 
E ез e a | м f must bv at the least 13 Inches from the tap 
A е 7ҙ Š П nf tha footing up ta the level af 9 feet below 
3 " n i і | 1 the topmost ceiling; and at the least 84 
x (бш — = БЕ | | П inches from the level of 9 feet below the 
2 е - | i topmast ceiling up to the too of the wall. 
я і ЕШ | с Ж EN PARTY WALLS.—The thickness must 
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ЕЕ... E 
let Rate ootings, 
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ЖЕУ PARAPETS as second rate, p. 52. 
231 ТОР OF PARTY WALLS вер, 52. 
External, Perty, 
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THIRD OR PUBLIC BUILDING CLASS. 


ScnEpcre (С) Pani V.—Hequisites Jor. determining the Hate to which any 
Building of the Third or Peblic Building Class is to be deemed to belong. 


Tt any budding of the ініні or public building class correspond lu form or асосе 
or dispositlon with a dwelling-house, then the rate therve ls to be ilstermined by the 
same rules ns the rites of the first or dwelllng-honse cuwa, and the thicknesses of the 
external ind party-walls, nnd the width of the footings thereof, are to be at the least 
tour iuchea more than is hereby required. for the external aud party-walls, and (be 
toetines Uereot, ot bnildings of the same rate of the tirat or dwelllag-house class, nn- 
less the olticlal referecs, on special supervision іп each case, shall otherwise appoint, 
But lt it correspond In form or structure or disposition with a warchouse, or апу builid- 
ing of the second claas, then the rate thereat Is to he determined hy the same rules as 
the rates of the second ar warchonse elitas, and the thickness of the external and 
paity-walls, and the width of the footings thereat, are to be at the least four inches 
more than ts hereby required for the external and party-walls, nod the footings thetent 
pt buildings of the same rate of the second or warehouse elass, unless the official re- 
Гегсея, an speclid supeivlaion In each case, shall otherwise appolut. But if it do not 
correspond in form and stricture, or la either, with buildings of the lirst or second 
classes, or any of thei, Шеп such building is to be subject, as to its walls or ather 
vanstiuctlon, to the special approval of the ofliclal referees. 


ATTACITED, DETACHED AND INSULATED BUILDINGS AND OFFICES. 


Scuepuce: (C.) Part УП. йи concerning attached. aud detached and in- 
sulated Buildings, as to tke Rates and Walls thereof. 


ATTACHED BUILDINGS AND OFFICES.—With regard to baildipga or offices 
now buit or hereatter to be ballt (except greenhouses, vineries, aviaries, or such like 
baildings), aud that, whether such buildings or offices be attached to or detached from 
the buildings to which they belong, Every such building 15 to be deemed, іп reapect 
of the walls thereof, and all other requisites,zas a baltding of the rate to which it would 
belong if lt had been built separately, 

INSULATED BUILDINGS.—And with regard te bulldings of the first or dwetling- 
house class, and of the second or warehonse class, which shall be tosulated, so far as 
relates to the distance thereof from a poblie street ог way,—every such buildiug must 
be distant from any public street or alley one-third ef the helght thereof at the least ; 
and if the building do not exceed twenty-four feet in height,—then it must be во dis- 
tont at the least eight feet; and with regard to such building, so far as relates to the 
distance thereof (тооз any other buildiag, or from ground not іп the same possession 
or acenpstion therewith, or connected therewith only by a fence or fence-waH, it must 
be diateut from such other building or goch other ground at the lesat 30 feet; and it 
such building be so distant fram a public street or alley, and from any other building, 
er trom ground not in tlie same possesston or occupation thereof,—thea such building 
is not to be liable in respect of the dimensions and materials thereof to the rules and 
directions of this Act. 

INSULATED BUILDINGS AFTERWARDS DIVIDED.— Provided always, that 
if any such huilding be hereatter divided into two or more distinct buildings, and the 
several parts at such building so divided he not at the aforesaid distance trom each 
other, and from other bnitdings and ground, then sech several parts must be separated 
from each other by such party-walls as are herein prescribed for the rates to which 
such several parts, if adjoining, wonld belong. And il such requisites be not observed, 
then such several parts of such bnildings in respect of which they are not во observed, 
shall be deemed a public nuisance, and as such be taken dawn, according to the pro- 
visions of this Act in that behalf. 

*YOLL-HOUSES, &c,—And with regard to vertain balldings which shall be built 
for the purposes of trade or the collection of toll, if. auch builiinga be sitnate fifteen 
feet at the least from апу other baildiog, and do not cover ап area of more thsa one 
aquare and а halt, aud the helght thereot do not exceed twelve feet from the ground to 
the htehest point of the roof, then every such building may һе inclosed with any ma- 
terials whatsoever; but the root thereof must be coveredas herein directed with regard 
to roofs, апі the chimney aod flue (it any) mast be built as herein directed with regard 
to chimneys and faes, 


р 


WILLIAMS’ PATENT SLATE RIDGES AND 1105, 


This invention is an excellent substitute for lead, and we are of opinion is 
superior, as it is not liable to be deranged by high winds, it is cheaper and 
saves а roll in wood, The annexcd engravings sufficiently explain the prin- 
ciple. 


in the end of the roller. D, Screw hole to fasten the under piece to the ridge. 
EE. Rabbeted joints, ЕЕ. The dotted part shews the form of the square, 
top | 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


15 


In order to put өп the ridge the wood ridge piece should be Кері up about 
an inch clear of the stating, and bevelled eff on each side so that the upper 
edge of the under part of the slate ridge should hear solid on the bevel of the 
wood ridge, the luwer end will then Lear tight on the slating when screwed 
on. The part of the slate ridge which has the roll is to be bedded on the 
other in oil cement. The cross square. joints (of those nut rabbeted), arc to 
be secured, if required, by putting a small strip of lead or zine across the 
wood ridge under the joints of the slate ridge. 

The roll part is secured by а small eopper dowel placed into a hole in the 
end of the roll made for that purpose. It will be necessary lo secure the 
smaller ridges, by screwing on the part that has the roll to the woud ridge, as 
a bolt in the end woul not be sufficient. The screw holes should be filled 
with oil ecment first, then screwed, and the head of the screw filled up with 
Ше oil eement. 

The sizes that are generally used vary frum 24 to 44 inches for the circum- 
ference of the roll, and from 44 to 5} inches wide for the hooping part; the 
price varies from 7d. 10 10d, per foot run, if the joints be rabbeted 14. per 
foat extra, and if square roll instead of round ld. less. Specimens of the 
ridge may be secn аі Messrs. Sharp's Yard, Tooley Street, 


ТПЕ RETRIBUTION. 


This vessel is a first-class war steamcr of 1641 tuns burthen, built at Chat- 
ham, for her Majesty’s service; she has been fitted with engines of 800-horse 
powcr, by Messrs. Mandslays and Field, the largest power, we believe, that 
has yet been applied tu any war steamer. They are on the double cylinder 
principle, patented by Messrs. Joseph Maudslay and Field, and described in the 
Journal, Vol. 111. for 1840. There are four boilers ov the flue principle set 
in pairs, back to Баек. The beginning of last month the engines were tried 
in the West India Docks, in the presence of the Lords of the Admiralty and 
sevcral scientific gentlemen, they worked beautifully, and were the admira- 
tion of all parties on beard. The following are the dimensions :—Length of 
the vessel between perpendicular, 220 feet; breadth, 40 feet 6 inches; depth 
of hold, 26 feet 4 inches; length of engine-room, 75 feet. The engines have 
two pair uf cylinders, 72 inches in diameter, 8 feet stroke, performing 15 
strokes per minute, diamcter of paddlewheel 34 feet, and width 13 feet. 


IELIZABETIIAN FURNITURE. 


Abstract of a Paper read at the General Meeting of the Decorative Art Society, 
February 28th, by GyogaE Mines. On the Style of Furniture in Use during 
the Reigns of Elizabeth and James L., and its applicability to Modern Purposes. 


The great prevalence of the ElizabeUian style, both in the exterior and in- 
terior decorations of the present day, renders the subject one of great interest 
and importance to all those connected with decorative art. 

It was at first my intention to give a brief sketch of the state of domestic 
interiurs previously to the time of the Tudors, and the progress of improve- 
ment in the arts cunnected therewith; but finding that even the slightest 
approach tu detail would occupy more time than could be devoted to ihe sub- 
ject, 1 will content myself wilh a slight reference to the reigns of Henry VII 
and his immediate predecessors, and then pass lo that of bis son, during 
which, were introduced those changes, that caused so material an. improve- 
ment in the domestic decorations of the age, and led,to the formation of what 
we call the Elizabethan style. 

From the time of Henry 1V. to that of Пепгу VL, the style of furniture in 
use in England was of a rude substantial character, oceasionally varied by 
sumptuous and splendid novelties introduced from Italy and the East; such 
exceptions, however, proving more forcibly the utter want of comfort in the 
gencral arrangements of the period. The princes and nobles wasted their 
revenues either in toreigu ог domestie warfare, or in Ше exercise of the most 
wasteful and lavish hospitality, without seeking ur estimating the comfort 
which is so essential an ingredient in the enjoyment ol modern existence, 

During the succeeding reigns of Edward ЈУ, and Richard НІ. some im- 
provement was undoubtedly taking place; but it is not till the accession of 
Henry VIL. that any material change is pereeptible. That wise prince, with 
the view of breaking up the remains of the feudal system and controlling 
the power of his nobles, endeavoured to lead their minds to the re-edifying 
and decorating of their mansions and halls ; huping by inducing them to ex- 
haust their wealth in such pursuits, to deprive them of the means uf keeping 
up the large bodies of retainers, by which, in former reigns, they had arrived 
at such a height of power, as to become formidable neighbours of royalty, and 
Есер the occupant of the throne in a constant state of apprehension. 

Тре general introduction of chimneys, which took place about this time 
was, thercfore, a material improvement for health as well as convenience. 
Hollinshed mentions in his chronicle, that within his own remembrance, there 
were not above two or threc chigineys “if so many, in most of the uplandish 
towns of the realm (the religious houses and manor places of their lords al- 
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ways excepted, and peradventure, some great personages,) but cach man made 
his fire against a rere-dosse in the hall, where he dincd and dressed his 
meat!" In spite, however, of their mean dwellings, their mode of living was 
not in a similar style, for we find continual expressions of surprise from 
foreigners of the time at the abundant hospitality exhibited by men who were 
content to live in houses of '' sticks and dirt.” 

The style of the interior decorations of this period took its character, such 
as it had, from the architecture of the exteriors; and, as that gave way be- 
fore the new fashion introduced from Italy, so the character of the interior 
fittings up was changed with it. The Tudor style of architecture which pre- 
vailed in the dwellings of the nobility and clergy, was an elaborate alteration 
of the Gothic, the principal characteristics of which were numberless gables, 
groups of bulbous turrets, and clusters of chimneys. 

In fact, it is not till the reign of Elizabeth was somewhat advanced, that 
we need look for anything like an approach to the comforts and conveniences 
of modern times; but by her practice and example an impulse was given, 
which spreading through the nobility and gentry, reached at length to the 
middle classes ; for we аге told by Harrison, that farmers aud even mechaaics 
were then able to “ garnish their cupboards with plate, their beds with tapes 
try and silk hangings, and ttheir tables with fine napery." This appears 
somewhat incredible, and should be taken with some grains of allowance, 
although Harrison is generally considered a most faithful and trustworihy 
writer. It cannot, however, be doubted, that the household furniture and do- 
mestic comforts of the middle classes were now greatly superior in many 
respects to those of the nobility in the preceding reigns. 

But classical taste 10 architecture was reviving at this time in Italy, and, 
spreading as from a centre among the other nations of Europe, was pervading 
the public mind. The Gothic, however, being more firmly established in those 
nations, still struggled for supremacy, and the dispute ended in a compromise 
between the two styles, the Classic and the Gothic, combining in what we cal] 
іп England the Elizabethan style. 

This blending of the Classic with the national style was attended with better 
effect in England tban in France and Flanders; our buildings having escaped 
the disfigurement of the high pointed roofs, which form so striking a feature 
in the architecture of their cities. 

The introduction of this new style may be attributed to the desire evinced 
by our Henry VIII. to rival his contemporaries of the continent. Being him- 
self in some degree conversant with architecture and the fine arts, with the 
purpose of embellishing his court and improving the taste of the age, he in- 
vited several foreign artists of eminence ; among others, Raffaelle and Titian, 
These celebrated men, however, did not choose to exchange the high consi- 
deration which they had attained at home for the doubtful courtesies of so 
capricious a monarch: but he obtained several from Haly aud Flanders. 

It is impossible, in treating the subject of Interior Decoration, to avoid re- 
curring frequently to the architecture of the time, from which it copied its 
peculiar character, both as to solidity of structure and elaboration of orna- 
ment. А recent author observes, * the characteristic of the scroll ornameots 
which enter so abundantly into the decoration of this period, has been wel 
described as an ‘intricacy of design which defies explanation ;’ but the knobs 
and bosses, with the fanciful cut work round them, peculiar to the Elizabethan 
style, were evidently intended to represent jewels. They are clearly alluded 
to by Laneham, in his account of Kenilworth Castle, as ‘great diamans, 
rubys, sapphyrs, pointed, tabled rok and round, garnished with their gold, 
Ке.) a poor substitute, even with all the help that blazoary could afford, for 
the precious marbles and pietre dure of Italy. In the more sculptured deco. 
rations, the taste of the age displays itself no less in the subjects than the 
style ; and the staple commodities of armorial bearings and devices are mixed 
up with figures and allusions, allegorical, mythological, and classical. The 
chimney-piece, occupying the whole height of the room, and forming part of 
the general design when it possesses an architectural character, is generally 
made a focus for the display of decorations of the kind." These were often 
executed in a grand and imposing style, but more often deformed by extrava- 
gant allusions and conceits. 

Even in the plans of the buildiogs, propricty was often sacrificed to this 
prevailing folly. Many of the mansions of the time were built with two pro- 
jecting wings and a porch in the centre, the ground plan of which was similar 
in form to the letter E, and is supposed to have been intended as a compli- 
ment to Queen Elizabeth. Far-fetched as this may appear, it is perfectly in 
accordance with the taste of the age. John Thorpe, an architect of great 
eminence during the reigns of Elizabeth and James, left behind hima large 
and valuable collection of drawings and designs for houses, which have been 
engraved and copiously illustrated by Mr. J. C, Richardson. Among these is 

опе for his own house, the plan of which forms the initials ІТ, Philip IL. 
built the Escurial in the form of a gridiron, in honour of St, Lawrence ; and 
mystical allusions abound in the plans of churches and castles both at home 
and abroad, 

Such absurd fancies as these could not but be prejudicial to the art; still, 
however, it flourished, although the encouragement it had received from Henry 

seems to have been in some measure withdrawn by Elizabeth, whose taste for 
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the fine arts may reasonably be doubted, as she appears to have patronized 
them chiefly when ministering to her vanity, it we may judge from the multi- 
plicity of her purtraits; which, however, she forbade to be executed hy any 
but “ special cunning painters," a proclamation to which effect she issued in 
1563. 

The style continued to flourish during the whole of the reign of Elizabeth, 
and seemed to have reached its utmost point of perfection at the commence- 
ment of James’s reign, from which time we may date its decline ; as the artists 
of the day, in their scarch for variety, grafted upon it all manner of incon- 
gruous ornaments, every one thinking himself privileged to introduce what- 
ever ideas his wayward fancy might suggest, thus inducing combinations 
which Walpole, in after times, somewhat harshly stigmatized with the name 
of * King James's Gothic.” 

It is worthy of remark, that while the architectural taste of the time was 
declining, the domestic fittings-up of the interiors were increasing in comfort 
and accommodation. It continued in this progressive state till the accession 
of Charles 1, whose well educated mind and refined taste led him to the adop- 
tion of an entire change. 

Having now arrived at the period when Inigo Jones, by the revival of a 
classical spirit, and the introduction of the architecture of the Palladian 
school, had virtually put an end to the Elizabethan, we may conclude this 
imperfect historical sketch of the progress of the art, and pass on to the de- 
tail of the fittings-up of Elizabethan interiors. 

Before proceeding to describe the moveable furniture of the time, it may be 
advisable first to notice the flooring, ceilings, &c. 

Previously to Elizabeth’s reign, tbe floors were of different materials. 
From a very early date, we find them described as sometimes paved with tiles, 
of various colours, and laid in chequer-work :—the Hall at Hampton Court 
was *' floored with painted tyle ;"—they were also of stone ; and when boarded 
floors were adopted, they were of coarse substantial workmanship ; sometimes, 
instead of crossing, laid parallel only with the joists, and not depending on 
them for support. 

The doors also were of a rude character, being seldom framed, as they were 
usually covered by the arras ;—but, in Elizabeth's time, doors of all kinds 
were panclled, as well as the ceilings and wainscotting of the walls, and often 
decorated with painting and devices. The elaborate fretwork of some of the 
ceilings of the time, ornamented with bosses and pendants, is admirable both 
in design and execution; and the framed roofs of the great halls were so well 
put together, and of so ornamenta] a character, as to torm one of the princi- 
palfeatures in old houses. The roof of the Great Hall, at Hampton Court, 
is an admirable specimen (though partaking more of the Gothic than the 
Elizabethan), and has the advantage of being easily accessible to an enquiring 
observer. 

Glass windows were another prominent feature in these dwellings. This 
material, thongh early introduced into England, was so costly, that it was 
not unusual to take ont the window-lights оп the departure of the master of 
the house, and lay them up for safety ; butin Elizabeth's time it was in gene- 
ral use, and was sumetimes carried to great excess. ‘ You shall have,” says 
Lord Bacon, “ fair houses so full of glass, that one cannot tell where to be 
come to be out of the sun or cold." And Lysons mentions a window, at Col- 
lacombe, in Devonshire, containing 3200 panes of glass. Б 

Stained glass, also, was a favourite ornament of the superior rooms of man- 
sions and palaces, adorned with figures in the most splendid clours. [t 
was hnown as early as the thirteenth century, and was much cultivated in the 
reign of Henry III. 

Carpets not having at this time come into use in England, except as the 
coverings of tables, or occasionally as foot cloths for the throne, &c., rushes 
and sweet herbs appear to have been the substitute, both in public and private 
houses, "Though the private rooms and rooms of state were sometimes matted 
yet rnshes were the general strewing ; Queen Elizabeth's Presence Chamber 
even was strewed with them ; and we meet with constant refereuce to them in 
old authors. Footing must have been very insecure on such floors, though 
itappears they were used even in ball rooms. 

One of the principal articles of furniture among our forefathers was the 
“hangings” of the walls, or tapestry or arras, some varieties of which had 
been known in early times, The Bayeux tapestry is considered the earliest in 
existence, illustrative of William the Conqueror's descent upon England. 
The title of arras was derived from the town of that name, which was tbe 
principal seat of its manufacture in Flanders. The weaving of tapesty was 
known in this country at an early period. Strutt says that in Alfred’s reign, 
and before, York and Canterbury were adorned with pictures and tapestry ; 
but the art seems to have been lost during the civil wars of York and Lan- 
caster. It was afterwards revived by Wm. Sheldon, in the reign of Henry 
VIII., and became of considerable importance under James 1., when a manu- 
factory was established at Mortlake, the king himself taking such interest in 
it, as to advance £2000 towards the undertaking, and an artist named Francis 
Cheyne was engaged to furnish original designs. 

Тһе tapestry appears to have been simply hung upon the walls. “ The 
usual manner,” says Percy, in his preface to the Northumberland Household 
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Book, ** of hanging the rooms in the old castles, was опу to cover the nabe 
stone walls with tapestry or arras, hung upon tenter hooks, from which they 
were easily taken down upon every remuval.” 

The walls of the Gallery at Vork Place, the residence of Cardinal Wolsey, 
were “hanged with cloth of gold and tissue of divers makings, and cloth at 
silver likewise on both the sides, and rich cloths of Банкін, of divers colours." 

That tapestry had long been in comtnon use, and that the execution of much 
of it was very interior, is proved by the frequent allusions to itin old authors ; 
and the uncuuthness of the figures with which it was wrought was a subject 
ot ridicule with the wits. Slakspere, for instance, compares a person tu the 
“ shaven Hercules in the smirch'd wormeeaten tapestry.” 

The story of Пегешісв seems to have Leena great favourite with the weavers, 
among other fabulous subjects. Ilistorical scenes, likewise, both sacred and 
profane, landscapes and hunting pieces continually occur, as well as heraldic 
representations; but, besides these eummon tapestries, the more splendid 
roums were furnished with clath of gold, velvet, and flowered brocade. 

A cheaper sort of hangings was used, under the name of f' painted cloth,” 
being in fact, nothing more than canvas painted in tempera or oil with various 
deviecs, mottues, moral proverbs, and wise sayings. Falstaff, in the епшіс- 
ration of his ragged regiment, describes some of his fallowers as "slaves as 
ragged as Lazarus in the painted cloth,” and Beatrice playfully buasts of 
having borrowed her pithy answers trom the ~ painted cloths.” 

Hangings, also, of embossed leather were introduced about this time from 
Spain, ornamented with figures of various kinds in gold, silver, and eolours, 
and were mostly used fur the smaller rooms. Some specimens of these still 
remain. 

ln the seventeenth year? of {Elizabeth's reign, a petition was presented to 
the House of Commons from the chartered Society of Painters, complaining 
of the decay of the art and praying a redress of their grievances. lt con- 
eludes with the tollowing passage, ‘* These walls, thus curiously painted in 
former ages, the images so perfectly dune, do wituess our forefathers’ care in 
cherishing this art.” 

Painting on walls in England is of high antiquity ; Henry 11. Кері several 
painters іп his service, and Chaucer has many allusions tu the painting оп 
the walls of his time. 

The walls were sometimes divided abuut halfway, the upper part being de- 
corated with figures relieved in plaster and painted in their proper colours on 
the white ground, and the lower divisiun either covered with panelled wain- 
scot, or hung with tapestry. 

On the vacant spaces were often suspended the antlers of the decr, affording 
at once an oroament for the walls and a subject of conversation for the host 
and his guests; and a great hall was scarcely cunsidered complete without 
the display of suils of armour and warlike weapons. 

The furniture of the hall was but scanty ; it consisted chiefly of oaken tables 
and beaches, cupboards for plate, glasses, &c., a rere-doss for the fire in the 
centre of the floor, a fire-fork and tongs. 

The tables were of clumsy make, on massive shaped standards, morticed to 
the floor; others were hinged for the convenience of folding, and supported 
by trestles. Capulet says 


** More lights, ye knaves, and turn the tables up.” 


At tbe end of the hall, on a platform or dais raised by three or more steps, 
was the seat of the master, at the ‘‘orsille” or high table under a canopy or 
*! cloth of cstale,” as it was called, with his family around him and his re- 
tainers at two tables down the sides. 

The cupboards were in many respects the prototype of our modern side- 
boards, They were of different kinds, some of common boarding, supported 
by trestles, withZcarpet or tapestry coverings ; uthers were framed іп stages 
for the display of plate, and richly carved, and were then generally called 
court cupboards. 

Of the plate itself and the other serviees of the table it will be beyond our 
subjeet to take notice ; but those who would wish more information on this 
poiat cannot do better than consult Humt’s valuable work on Tudor architec- 
ture, from which many of the details in this part of the paper have been 
taken. 

‘The coverings of tables, previously to the Tudor period, had been of car- 
pets. “In the 16th century," says Fosbroke, in his Eneyelopedia of Anti- 
quities, ~ we find carpets of Vnglish work, with arms in the centre, a square 
carpet-cloth for the table with arms; one large carpet for a coopeboard ; and 
earpets fringed with crewel;" but in Klizabeth’s time, fine linen or xapery, as 
it was called, was generally used by the higher classes, At Wolsey’s feasts 
we read of “fine damask table-cloths, sweetly perfumed.” Мапу of these 
were of most expensive make. Іп Ben Jonson’s ** Silent Woman,” one of the 
characters complains of a table-cloth being stained which had cust her £18. 

The remaining furniture of the hall consisted sometimes of shove-groat 
tables and shovel-boards, the latter of which were sometimes made of rare 
woods, and may be considered as the billiard tables of the age. 

There were also boards for playing diee, cribbage, (rictrac, (similar to 
draughts) and truu-madame, a kind of bagatelle, 

In the houses of nublemen and rich commoners there were geuerally superior 
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rooms, called the “ gieat chamber,” the " gallery," and the © parlour” or 
privy roum,” appropriated to the use af the proprietor and his guests. The 
furniture пеге was of a more costly character; we read of high-backed carved 
ehairs, joined stools with cushions covered in various rieh materials and 
fringed, foot-stools, turned chairs, and “tyttle guilt chairs for the women,’ 
curtains over the windows and doors, high screens uf many folds with tapes- 
try clotlis thrown over them, long tables and square tables with rich cover- 
ings, and smaller tables of rare woods, sometimes prepared for chess or back- 
gammon, a small tapestry carpet. before the fire, “conversation stools” witli 
ornamented ends and bachs, varieties of cushions and window pillows, carved 
cabinets, collers and chests of cypress and ivory, and andirons of different 
metals on а raised hearth, wilh the other fittings of the fire-place. 

We cannot айога much space to go into the detail of these matters, but a 
few may be noticed, 

The tables appear to have had but. little variety ; and their workmanship 
was in general of a rude character, being concealed by the meh coverings. 
We have deseribed them above as oblong and square, and we find round tables 
on pillar and claws mentioned by the writers of the time. Тізеге is an elegant 
one іп Montfaueon, and several are engraved іп Shaw’s work. They could 
not һауе Leen very uncommon, for in Henry IV., the hostess speaks of Fal- 
staft’s sitting at her ** round table by a sea-coal fire.” 

Chairs and settees were іп some varicty, as before remarked. There was 
usually a canopy or cloth of state over the chair of the noble master of the 
house. Malvolio, in his dream of greatness, imagines himself “sitting in his 
stafe,” and Coriolanus is described by Menenius as * sitting in his state, like 
а thing made for Alexander.” 

We have accounts uf arm-ehairs with stuffed baehs and sides, and others 
called ** Flemish” chairs, “ serolled” chairs, and *' turned" chairs, in ebony, 
walnut, eherry-tree, &c., with long panelld backs; and low arm-ehairs 
adorned with ivory knobs and inlayings, of Flemish or ltalian manufacture ; 
but the more usual seats were stools with yich cushions. 

The pillows and cushions with which the stools and window seats were fur- 
nished, may be considered as the precursors of our modern Ottomans, and 
seem to have afforded a favourite field l'or the display of the taste of our an- 
cestors 2 they were variously shaped and richly ornamented with embroidery, 
sometimes of gold, silver, and pearl. Shakspere mentions 4 Ті Кеу cushions 
bossed with pearl," which woud imply that they were often imported from 
the East. 

The eabinets were of massive form, with heavy turned. pillars, buth these 
and the panelling overloaded with elaborate carving ; but the interior fittings 
іп а very rough and cumfortless style. 

The chests were generally raised upon feet, and profusely ornamented with 
carving, They were often made of cypress woud, which was esteemed as 
having the property of neither rotting nor becoming worm-caten. Some 
commentators on the Bible have considered 1t identical with the Gopher ч 002, 
of which Noah framed the ark. 

The ivory coflers for holding jewels were small, with silver and gilt locks, 


and richly decorated, Shakspere has an illusion to these chests in Twelfth 
Night: 


“ 


The beauteous evi! 
Are empty trunks, o'er flourished by the devil.” 

Standing and folding screens were sometimes painted, but more generally 
mere frames, over which rich coverings were thrown; though some were ос- 
casiunally used whieh are described as “ little fine wicker screens," in frames 
of walnut-tree. 

The pictures on the walls, or * painted tables," as they were called, and 
the musical instruments, such as the virginals, we must pass over. 

ТаМе clocks were used, richly chased and gilt; they sometimes had a 
double set of hours, that is, were numbered from one to twenty-four. 

Looking-glasses were to be found ina few vf the houses of the time, but 
were by no means a general ornament, being confined chiefly to the best bed- 
chamber. They were principally imported from Franee. In the privy-purse 
expenses of Henry VIII. in 1532, we meet with paymeat to а Frenchman for 
“сегіліпе looking-glasses," and at Goodrich Court is a fine specimen of one 
of the time of Queen Elizabeth, whieh has been engraved by Mr. Shaw. l 
is dated 1559, Small mirrurs were carried about their persons by the fashion- 
ables of the day. 

Among the presents to Queen Elizabeth, we tind a “standish of ebony 
garnished with silver, with two boxes of silver for ink and dust, with a look- 
Ing-glass in the inside of the cover," and Wolsey is said by Stow to have 
used a standish of silver gilt. — Elizabeth also received as a present “a desh 
to write on with divers devices, and a pair of tables and chess-board, three 
silver boxes for the compters, and forty compters.”” К 

It must not be supposed that all these luxuries and conveniences were to 
be found in every nublemau's house of the time: even in the court itselt 
there was a deliciency, as appears from а whimsical passage in larington's 
Маре Antique" Пе complains of the hardness of the seats, and inquires 
if it would not “as well become the state vt the ehamber to have easye 
quilted and lyned forms and stuols for the lords and ledyes to sit on, as great 
сә 
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planke ‘forms, that two yeunian can scant remove out of their places, and 
waynscot stools so hard, that since great breeches were layd aside, men can 
scant indewr to sit оп.” 

There was one room, also, which does not occur in every mansion of the 
time, namely, the library ; but where it does it seems to have been highly 
considered, so much so, as to be entitled “ Paradise." Jn the deseriptions ol 
old houses ** great and little Paradise,” frequently occur. At Wressil Castle, 
Yorkshire, an ancient seat of the Percies, there was ‘ опе thyng,” says læ- 
Папа, “1 likid excecdingly in one of the towers; that was a study callid 
* Paradise,’ wher was а closett in the middle, of eight squares lattised about ; 
and at the top of every square was a deske ledged to fit bookes on and cofers 
within them, and these seemed as yoined hard to the top of this clossctt; 
and yet by pulling, oue or al would come down briste high in rabattes and 
serve for deskes tu lay bookes on.” 

In noticing the fittings-up of the bed-chambers, we need mention little 
except the bedstead and bedding, as the chairs, stocls, &c , were very similar 
to those of the other rooms. То this we may add that the bedsteads were of 
а massive character, with the pillars, headboards and canoptes, оғ spervers, 
elaborately carved and variously painted in Пуеју and decided colours, 
hatched with gold. The pillars were sometimes surmounted with gilded vanes, 
The hangings need not be farther described, Шаа as being of the richest ma- 
terials, often worked by the hands of the ladies of the family. The art of 
needlework was the fashionable pursuit. Henry VIl.'s daughters, Mary 
and Elizabeth, were good necdlewomen, and Anne Boleyn embroidered the 
tester of a hed for her husband. They were bequeathed from one generation 
to another, aud often, indced. entailed. 

Some of the state beds of the time exhibited the utmost magnificence, and 
were distinguished by highflown appellations. Wolsey had one called the 
^ Infantilege" and another ealled the **Sun."—The bedstead was generally 
placed ona raised step. and was sufficiently high to allow a smaller one on 
castors to be rolled under it in the day time, forming the ‘‘standing-bed”’ 
and “ trnckle-bed'' alluded to in Ше Merry Wives of Windsor. The latter 
is sometimes styled “ trundle” bed. 

There seems to have been no want ‘of well-stuffed wool mattresses, down 
beds and bolsters, blankets of fustain or wool, and sheets of fine linen ; but 
in the counterpoints or counterpanes, as they were afterwards called, from 
being worked in diamond or square figures, the utmost magnificence was dis- 
played ;—coverlets of satin ; damask, velvet and the richest furs are of соп= 
stant occurrence in old wills and inventories. 

Large heavy wardrobes, with curtains to draw, were another article, —and 
large trunks called trussing-chests were used as depositories of the bedding 
far removal. 

Beside the bed lay a narrow carpet of tapestry,—and rich chairs and seats 
were not wanting in the chamber. 

Тһе dressing-table was also elaborately furnished with rich coverings, and 
over it sometimes hung a mirror of polished steel in velvet frame embroidered 
with gol, 

We may here conclude this list, for the inferior rooms and the offices 
scarcely demand our attention. 

Іп eunsidering the proper manner of adapting the Elizabethan style to the 
use of the present day, it may be necessary in the first place to divest our- 
selves of whatever predilection we may feel for any other style of decoration. 
The influence of taste or the prejudice of education may lead snme to con- 
trast it disadvantageously with the classic style, and it would be scarcely 
fair to expose it to so severe a test, Comparisons are proverbially mvidious, 
and we must judge it by its own merits alone, without reference to those of 
others. 

An excellent study of the general features of this style is to be found in 
Mr. Nash’s admirable work on the * English mansions of the olden time.” 
It is not alone for the faithful delineation of the mansions themselves that it 
is so truly valuable. Тһе appropriate furniture of the apartments, and the 
picturesque grouping of the figures, represented as engaged jn various oecu- 
pations or sports, exhibit the most perfect acquaintance with the habits and 
customs of the different periods, and bestow a charm on the whole, which 
mere architectural details alone would never have imparted. Ав the work, 
however, includes mansions of all dates, those who consult it with reference 
to the Elizabethan period must be careful not to confound the examples with 
those of later date. Another work of similar kind, and entitled to equal con- 
sideration is, the ** Baronial Halls," now publishing by Mr, 5, C. Hall, which 
is illustrated by some of the best artists of the day. 

To those who are prevented visiting the mansions themselves, nothing bet- 
ier ean be recommended than the study of superior works like these, from 
which the modern adapters of the style may select those particular beauties 
which give it its distinctive character, and at the same time learn to avoid its 
peculiar faults. 

An architect. would be justly exposed to ridicule, who in designing a man- 
sion in this style should borrow its faults instead of its beauties, or adopt its 
more elegant features only to misapply them. While with praiseworthy ате 
bition asplring. 
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** To raise the ceiling's fretted height, 
n Each panel in achievements clothing," 
he should be careful not to expose himself to the charge contained in the rest 
of the verse, by adopting the 
** Huge windows that exclude the light, 
And passages that lead to nothing." 

So we ourselves in the Interiors committed to us should studiously strive to 
avoid the redundances that disfigure it; for even in the best specimens that 
are left us, in the midst of all their beauties, there is continually something 
appearing which detracts much frum our admiration. Turn for instance to 
Richardson's work, and observe some of the illustrations of Claverton llouse. 
Nothing can Ве in better taste than some of the details (Тһе Screen, Plate 
viii.— The enrielied Columns of Plate xi.—The Pilaster, Plate xvi, &c.): but 
on the other hand examine the barbarous figures in the earving (Chimney - 
piece of Hall, Plate ху. &c.); no one can look at them with any pleasure, 
except as a curious object of antiquity, and with the same mixed feelings 
which are excited hy the strange attempts at perspective in a highly-finished 
Chinese painting. Noteven the most enthusiastic admirer of the Elizabethan 
style can defend such outrageous representations, or wish them adopted in 
modern im'tations Mr. Howitt in his “ Visits to Remarkable Places” describes 
іп an amusing manner some uncouth specimens of the kind, which he saw at 
Compton Wynyates, an Elizabethan mansion in Warwickshire, 

The multitude of small square panels introduced on the walls is also a sad 
disfigurement: look in Richardson at the illustrations of the Duke's House, 
Bradford, and more particularly at the Star Chamber, which fully confirm 
these remarks. That splendid structure, Holland House, with all its beauties, 
isin some parts liable to the same charge. These ohjections may be eon- 
sidered presumptuous ; it is by no means, however, іп a spirit of cavilling 
that they are made, but solely from an anxious desire to arrive at the best 
mode of carrying out the style effectually. !n fact, the pruning-knife ap- 
pears to be the principal requisite, for the very luxuriance of the style is its 
greatest fault, lt is too elaborate, the ornaments too complex and redun- 
dant, and the general eficct Is often lost sight of in too great an attention to 
details. 

The barbarous representation of the human figure, alluded to above, in the 
earved relievos of chimney-picces and pancis, was also one of the great de- 
fects ot the arras hangings. Some of the tapestry of the age was doubtless 
of the best execution; indeed the very fact of Rafizelle having been employed 
to design Cartoons for the purpose of being worked sufficiently attests it; 
hut there can be little donbt that by far the greater part was in a barbarous 
style; for judging from the quantity of rubbish that has descended to us, we 
may make a tolerable estimate of what has perished. 

The revival of a taste for this article for eovering walls cannot be desired ; 
they can be decorated in a better and cheaper manner ; the varieties of paper- 
hanging and. painting, with the facilities they afford for eontinual renewal, 
and the recent revival of fresco-painting will he quite sufficient without these 
“fly bitten" tapestries. They have, however, admirers, and have of late been 
introduced somewhat largely into this country ;—many specimens have been of 
good designand most brilliant colouring; but it isimpossible for the most skil- 
ful hand torepresent the human figure, oreven landscape, in tapestry vr nevdle- 
work with half the effect that wonld be given by the pencil and colours of 
ibe artist, The nice gradatious of nature cannot be produced hy the materials 
employed, and the general effect of the representation is consequently erude 
and raw. 

There is one description of hangings used by our ancestors, whieh has been 
recently revived in France and imported into this country—namely, embossed 
leather. From the great eontrol the manufacturer has obtained over this 
article, there is little doubt of its being capable of introduction with good 
effect ; but there is a limit to its eapabilities, and the attempt to execute it in 
high relief has proved a comparative failure. 

The representation of festoons of fruit, flowers, &c., in the same material 
(the “Piau en plastique," as it isaffectedly called, when an. English name 
might as well be used) has obtained much patronage of late years. Itis sus- 
ceptible of being used with advantage as an enrichment, taking care not to 
overdo Н, but there is great room for improvement, as a metallie harshness 
of appearance is perceptible about it, which renders it very inferior to good 
carving in wood, to which some of its admirers have not hesitated to pro- 
nounee it fully equal. 

How far the use of this article ean be justified in ап Elizabethan interior 
is however a matter of consideration. 1t has no precedent iu the edifices ol 
that age, the more perfect imitation of nature which forms its principal re- 
commendation not having been introduced until nearly the end of the seven- 
teenth century by Grinling Gibbons and his contemporaries. But the eflec- 
tive manner in which it would harmonize with the more elegant features of 
the Elizabethan might almost reeoncile us to the anachronism. 

There is another feature of the Elizabethan style, that is, the introduction 
of elaborate open work in panels, fiiezes, &c., which modern improvement in 
mechanics renders easy of adoption, thereby affording а handsome and cha- 
racteristic mode of decoration at a cgmparatively small expense, When 
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the more prominent parts are slightly relieved with carving, the effect is 
greatly enhanced. 

The intricacy of the pattern in old works of this hind exhibits a wonderful 
play of fancy in the artists of the time, reminding us in some degree of the 
light and graceful arabesques of the Mast; but occasionally, in seeking for 
new combinations, their seroll-work became stiff and heavy, teeming with 
abrupt turns and sudden transitions, and producing a fecling of wonder rather 
than pleasure. 16 is here that judgment is most required on the part of the 
imitator, leading him to adopt the beautiful and avoid the absurd ; for there 
is no style, not even the Lonis Quatorze, that affords a more fatal facility 
than the Elizabethan for the exercise of bad taste, 

The knobs and bosses and the imitative jewels which abound in the orna- 
mental work of the age may also be used with good eflect, and the introduc- 
tion of emblazoned letters and armorial benrings will give a richness to a 
piece of furniture eminently characteristic of the style. 

The carved enrichments so abundant in old houses have been much sought 
һу our modern adapters. We cannot but observe with pain the gross absurd- 
ities into which they have been led, sometimes by their want of taste, but 
more often, it ıs be feared, by want of principle. The immense quantities of 
rubbish imported of 1ate years from the continent. is really amazing. Eng- 
land seems to have been regarded by foreigners in these respects much in the 
way savages were estimated by our early navigators, in whose eyes a worth- 
less button or a glass bead was equivalent to the most valuable article, Ship- 
loads of brackets and panellings, rails and staircases, the refuse of old Flemish 
houses, disfigured, instead of ornamented, with the most barbarous carving, 
have been brought over by speculating individuals, and worked up, without 
the least regard to propriety of design, into articles for modern use. To the 
disgrace of the national taste, these wretched combinations, offered under the 
name of lilizakethan, have met a ready sale, and realized a good profit to е 
mercenary speculators. Тһе sight of some of our old curiosity-shops is 
sickening to the eye of taste. It is possible there may be a few valuable arti- 
cles concealed among the heaps of rubbish, but they are like Gratiano’s twa 
grains of wheat hid in two bushels of chaff. 

Many of the points ої the Elizabethan style, in themselves beauties, cease 
to be so, if introduced out of place, or too often repeated in the same room 
or the same set of furniture. Spiral pillars, for instance, are in themselves 
elegant and very characteristic of the style, but the excessive use of them can- 
not be too much deprecated. We see them often repeated perpendicularly, 
horizontally, diagonally, till the eye becomes absolutely fatigued. Тһе рег- 
pendicular position may be safely recommended as the only one warranted 
by correct taste. llandsome as they are, however, there is one manner іп 
which they are introduced in old houses and articles of furniture, that had 
better be avoided in modern use :—it is when a large spiral column is sup- 
ported by two, three, or four smaller ones, in defiance of the ordinary prin- 
ciples of almost every order of architecture. 

In adapting this style to modern articles, it is not enough, as if often done, 
to introduce a few Elizabethan features in the detail, leaving the form and 
mouldings framed after the Grecian, We must alt have often observed with 
pain the exhibition of pieces of furniture professedly executed in this style, 
the only genuine feature of which is perhaps a clumsy shield-like panel, or a 
couple of distorted brackets, the rest being a barharous mixture of Grecian 
foliage and French seroll-work, Such combinations are most offensive to the 
eye of taste. Тһе whole form and outline should be changed, and assimilated, 
as much as modern convenience wilt allow, to its Elizabethan model. But in 
imitating old chairs. sofas, settees, &c., we should not slavishly follow them; 
for their high backs and shallow seats are scarcely compatible with modern 
ideas of comfort; the necessary alterations in these cases must be left to the 
judgment of the adapter. We may observe that pinnacles, crockets, and 
sharp points should be avoided, as being likely to prove destructive of female 
apparel. 

Care also should be taken to avoid introducing the ecclesiastical style into 
household furniture, Hunt, in his valuable work, observes that “ church and 
house architecture were not so dissimilar in character as church and house 
furniture. Making, therefore, dining room seats diminutives of cathedral 
stalls, crenellating footstools and machicolating bedsteads, as has been the 
practice, are still more glaring incongruities than mingling ecclesiastical with 
domestic features in the construction of one edifice.” 

‘These remarks of Hunt's should not be disregarded, although they refer 
more tothe Gothic than the Elizabethan, for the principle is the same in 
both ; but we may take this opportunity of recommending that in the follow- 
ing-out of the Elizabethan, sa as to give it a distinetive character, care should 
be taken to lean rather to the Italian than the Gothic. 

The state beds of the age of Elizabeth are in many respects worthy of ad- 
miration, and afford good examples for imitation, with some exceptions. Тһе 
supporting pillars are often outrageously heavy in the design, and the carving 
both of them and the headboards is sometimes overdone. The same remarks 
will apply to the supporting frames and standards of the tables, ше. 

Inconeluding this imperte.t essay it may be advisable once more to remind 
the modern imitator of this style of the necessity of exercising a carelul judg- 
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ment in the selection of hia models, with a view of adopting only the more 
excellent features ; for as this style has а very magnificent elect when pro- 
репу treated, so there is none more ridiculpusly ollensive when imitated 
without taste or discrimination. 


PROCEEDINGS ОГ SCIENTIPIC SOCIETIES. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 


The Пам ing communientions were made :—1. Description af the Climbing 
Machine, used in examining a Rent in the great Chimney at St. Rollos. By 
Professor Gordon, University of Glasgow, and Lawrence till, Esq., civil engi- 
neers. Communicated by David Stevenson, Esq., Vice President. A model 
and drawings were exhibited. The great chimney built by Messrs. Tennant, at 
St. Roltox, for carrying off the noxious gases {rom the works, and dispersing 
them at such an elevation that they may bediluted before descending to the sur- 
rounding houses, measures 410 feet in height from the surface of the ground 
Тһе foundation courses are 12 feet in depth, so that the whole height of the 
building is 455 feet; it is 40 feet in diameter at the base and 13 at the top. 
There are 12 millions of bricks in it, and the whole work was completed in six 
months, without accident. It was finished in June 1812, and in Мау 1544, a 
rent was discovered in it on one side about 36 feet Jong, and extending from 
a point 100 fect from the top downwards. It gradually increased during June 
and July, and then a similar one was discovered on the opposite side. This 
created some anxiety, and it was considered advisable to examine them, but 
a difficulty oceurred in reaching this point, 280 feet from the ground. Seaf- 
folding was first thought of, but the expense of this would have been great; a 
balloon was proposed, but that also, for obvious reasons, was not carried out. 
Professor Gordon and Mr. Hill haye solved the difficulty by the invention of 
their climbing machine. By this simple apparatus, a working model of which 
was exhibited to the Society, two men worked themselves up at the rate of 30 
feet a-day, gaining the desired elevation in nine days. The machine consists 
of acradle, which was hoisted up through different stages of five feet in 
height, by means of two ropes, one on either side of the cradle, these ropes 
were attached by hooks to Jewises driven into the building, in advance of the 
cradle as it travelled upwards, and passing round pulleys fixed to the cradle, 
it was worked up by means of ап ingenious apparatus. The height of the 
lewises being" gained, safety chains were made fast to them, and the ropes 
being unwound were hooked to other two lewises fixed in the wall five fect 
above the cage or cradle, and it was again hoisted through another stage, 
and so оп to the height ot 270 feet, The cracks were examined, and supposed 
to be produced by heat; they were plastered up, and another ascent is to be 
made soon to ascertain if they are continuing to increase, when means will 
be taken to secure them. The succeeding ascents will be rendered compara- 
tively easy, as the precaution was taken to fix a pulley in the chimney, at the 
site of thecracks, through which a rope passes communicating with the ground 
А process has been discovered by which the gases evolved in the progress ot 
the works сап be disposed of without passiog them up this chimney ; but 
120 tons of coal are consumed in the St. Rollox works daily, the whole pro- 
ducts of which pass up the great chimney, drawn in some cases through tlues 
100 yards long. 

2. Verbal Description of а Self-Registering Barometer, invented by Robert 
Bryson, Esq. 4°, R.S. E. The instrument was explained and exhibited in 
action by Alexander Bryson, Esq. ‘This barometer has been in action since 22d 
June, 1813, and has registered at every hour, day and night, the height of the 
column of mercury. Since its commencement it has registered upwards of 
12,000 observations which have been tabulated, and were exhibited to the 
Society. Mr. А. Bryson stated that he would give a written description of 
the instrument when he gives the second portion of his communication, viz., 
the results of the abservations, with the light thrown by means of them on 
barometic diurnal variation. Thanks voted and referred to а committee. 

3. Sir George S, Mackenzie, Bart., exhibited another specimen of Mr. Che- 
verton's Sculpture in Ivory, being a bust of the late Professor Playfair. It 
was much admired on account of the accuracy of the likeness, and great дей» 
cacy of the sculpture. Thanks voted. 

4. Account of the Prussiatype, a new Photographic Process. By Mr. R. Б, 
Smith, Blackford, Auchterarder. Specimens were exhibited. In reference to 
this new process, it was observed by n member that it promised to be a very 
useful and simple method, inasmuch as by it positive pictures are at once pro- 
duced without the necessity of first having a negative one; and that thus the 
pictures were likely ta be sharper than where negative pictures are first nsed, 
providing it shall turn out on trial that the photographie paper prepared in 
this way is sulfieiently sensi tive, 
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INSTITUTION OF CIVIL ENGINEERS. 
March ]2,—The PnEsipENT in the Chair. 
Town AND llARBOUR or PULTENEY-ToWN. 


а Account of the Town and Harbour of Pulteney- Town (Wich, Caithness), 
from their origin in 1803 fo the year 1844."—By James BREMNER, М. 
lust. C. E. 

Pulteney-Town and Harbour, situated in N. latitude 58° 26’ 45" and W. 
longitude 3° 3' 56”, are the property of the British Fisheries Society, which | 
was established under Acts of Parliament, for the purposes of extending the 
fisheries, and improving the sea-coasts nf North Britain, ‘They were under | 
these Acts, empowered to construct this harbour, which, with the town, was 
planned hy Mr. Telford in 1803; both are Jocated upon the property of Sir 
George Dunbar of Петргіреѕ, and are separated fram the burgh of Wick by 
the river, which is spanned by а stone bridge of three arches, with a clear | 
water-way of 156 feet: it was bnilt in 1805 by Mr. G. Burn, also from the | 
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The rise of tide at Pulteney-Town, as shown in the accompanying sections 
(Figs. 2, 3, and 4), is, with neap tides, 5 feet; with ordinary springs 9 feet 
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designs of Mr. Telford. In the same year, the old or north harbour (Fig. 1), 
was commenced, With the exception of the pier heads, which were founded 
hy ihe anthor, for the contractor, at a depth of 4 feet below low-water mark, 
the outer walls were all constructed above that level, on a bed of blue clay 
mixed with stones. Тһе works were of ordinary construction, having behiud 
the face- walls clay puddle, within which, sand was used as hearing. А mass 
of boulders, whose tops reached the level of half tide, lay ontside the pier 
heads, and protected theo from the action of the sea. This harbour was 
finished in 1811 at an expense of £16,400. 

The bed of Wick Bay is saud to a considerable depth; this sand, when 
disturbed by storms, is driven in great quantitics to ihe head of the bay, 
where the river empties itself into the sea; with freshes, in casy weather, 
the river carries the sand, thus lodged near its course, towards the harbanr 
entrance, Тһе north harbour thus soon became nearly filled with sand, from 
the nature of its situation aud the position of its entrance, and owing to this, 
aud the very small rise of tide at this place, the depth of water in the inte- 
rior, with ordinary spring tides, did not exceed 8 feet 6 ioches. 
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6 inches; and, with extraordinary springs, from the point of the lowest ebb, 
to that of the highest flow, is 13 feet. From this some idea may he formed 
of the difficulty of making a harhonr, sufficient for the ingress and egress of 
the ordinary size of vessels, even with spring tides ; so that to obtain a sufti- 
cient depth of water, it was requisite that the piers shanld be formed uuder 
low-water mark. То account for this limited rise of tide is not difficult. 
The Bay of Wick is only 17 miles from the east entrance of the Pentland 
Frith, which separates the Orkney Islands from the mainland. ‘This frith, or 
strait, being only 7 miles wide, is quite inadequate to communicate each tide 
to the Moray Frith, the rise and fall of the North Atlantic ocean on its 
western side, From this source, the tide in it flows for 73 hours at the rate о 
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H miles an hour; while from the Moray ith, at the north side of the month 
of which Pulteney-Town is situated, it ebbs only 44 hours, on account of the 
harrier formed by the Orkney Islands; accordingly, vessels bound to the 
eastward find no diflculty in getting through this strait; while those pro- 
eeeding westward having so limited a tide, are offen put back. from near 
Cape Wrath in atlempting to get round it, The narth harbour was first used 
hy coasting vessels, which at that time were of a very small size, from freights 
being so high as to enable the smallest class of vessels to pay well. After 
the conclusion of the continental war, however, freights were lowered so 
that small vessels, for which this harbour was only fitted, could no longer һе 
lucratively employed. This occasioned the use of vessels of a larger draught 
of water, whieh rendered the north harbour almost useless. 

The practice of partially loading in the harbour, and finishing in the bay 
by means of boats, was uot only attended with exlra expense, but also, in 
many cases, with the loss of lives and property, owing to the very great ex- 
posure of Wick Hay. This, together with the cost of removing the sand that 
aecumnlated in the harbour, nud the rising prosperity of the town, led to the 
erection of the south harbour in deeper water. This prosperity was chiefly 
induced by the success of the herring fishery, for which Pulteney-Town has 
always sustained a high reputation, and it is now perliaps the largest fishing- 
port of the kind in Great Britain, 

Construction OF THE lansocn.—The survey for the south harbour 
was made hy Mr. J. Mitehcll, and bis plan for it, after being revised by Mr. 
Telford, was adapted in 1823. Тһе conlract, which embraced the present 
quay, and 175 lineal fect of the south pier from the inner angle, was let to 
the author, and in 1825 he was directed to extend this pier 100 feet further ; 
and in 1826 he was again called upon to construct au extension of the south 
pier to its present length, a great part of it heing from + fect to 8 feet under 
the line of the lowest spring tides. Ju the same year, the anthor entered 
into a contract for building the north pier; luikling and embanking the 
jetty; making an opening from the south to the north harbour; and closing 
in the oll entrance of it; and for completing the harbour as it remains at 
present. 

In preparing to carry on these works, two powerful barges of 10 tons and 
60 tons burthen respectively, were built; one of them haying one crane, and 
the other two cranes оп а new construction, Пу means of a double line of 
railroad to the quarry, a plentiful supply of stone was procured at all. times. 
the barges were also, in good weather, enabled to carry stones from a part 
of the bay ahout a mile without the harbour, and were worked with safely 
and expedition, by means of track-liues laid out in the direction of the load- 
ing place. The importance of having a large supply of materials for a work 
of such magnitude and hazard, will at once be seen, when it is stated, that 
only about 24} weeks in the year are fit for carrying on such works, Aware 
of this danger, and of the heavy nature of the work of forming the last 100 
feet of the south pier, the author had a large number of masons, quarriers, 
lightermen, and other men employed night and day in the season of 1827, 
and had made rapid progress towards its completion. Alt would have heen 
finished by the 20th of September of that year, but unfortunately on the 10th 
of that month a violent storm arase, and, notwithstanding the lemporary 
blocking up, which was used as a precautionary measure, about 100 feet of 
the pier head were swept down in one tide, to the level of low water. From 
having lo bood the last portion properly with the end of the former, this 
joining was laid open, and 20 feet within it was also laid ia ruins by the next 
tide. The stones were carried to a distance of nearly 100 feet from the 
work, hy the force of the sea, and chiefly into deep water.’ 

To prevent the breach from spreading, and causing the destruction of the 
whole work, 50 shipwrights, and 200 masons and labourers were eniployed, 
in placing neariy 40 tons of chain cables round the open end, апа upon the 
pitching of the roadway, and fastened them securely inwards; this was ac- 
complished in two tides, although the storm did not abate. Very large stones 
were afterwards laid on the open end; this proceeding, with due attention to 
the chains, was the means of avoiding the destruction of the whole work, 
during the stormy winter that followed; as it was, the loss sustained in the 
two tides amounted to 5,0007. The cause of this failure, may justly be as- 
cribed to the great slope and the low parapet, by which the sea was thrown 
bodily upon the roadway, the pitching of which first gave way ; a portion of 
the hearting then followed; afterwards the front wall fell, until at length all 
support was removed from the pitching stones of the slope, and they also 
were carried away. 

In order to prevent snch ап occurrence in future, a wall of large rough 
stones was built under the parapet, as shown on tbe cross section of the south 
pier (Fig. 3); the roadway pitching was, in addition, wedged firmly with fir 
wedges, on which cills of 13 ioch boards, going along the roadway, were 
spiked down at intervals of 10 inches apart; on these cills, boards 1 inch in 
thickness were fixed and closely jained together, the outer ends laying to the 
foot of the parapet, while the inner ends reached half way over the coping of 
the front wall, so that the sea in falling from the parapet, was not allowed to 
touch the pitching. 

Early in the spring of 1828, preparations were made for rebuilding the 
work which had been thrown down; so much difficulty was experienced in 
the erection of machinery and clearing out the old materials, that it was 
found easier to quarry moast of the stones afresh, than to drag out of deep 
water the stones which lad been carried thither by the sea. 

The machinery used by the author, consisted of foar jib cranes, which were 
set in strong frames of timber, of sufticient height to build the front wall and 
the parapet. There were alco {two radiating beam cranes, each 110 feet in 
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length working upon rails supported hy posts built into the slope, moved, 
round by a small rope tackle on each side, aud having a travelling carriage 
on each for the crane chain. These cranes took in the whole range of slope, 
without being moved, and were very etlicicut. 

The stones used for the eonstruction, were of hard quality and naturally 
well shaped for the work ; they varied in dimensions from 3 feet to 20 feet 
in length, by 2 (сей to 8 feet in lireadth, and 8 inches to 15 inches in thick- 
ness. In the slope they were set on edge, and the courses were placed 
diagonally ; in the front wall they were laid flat, the beds being perpendicular 
to the line of face. 

In laying the fonndations under water, the two-crane lighter was particu. 
larly useful, one crane being used for clearing away the sand, by means of a 
bag and spoon, while the other set the stones in their places. ‘The founda- 
tion course of the slope, consisted of large bloeks of stone, each from 15 tons 
to 20 tons weight, ан it was for floating these atones, that the author first 
used the casks, of which lie presented the description to the Institution. 

la the month of September iu the same year, the whole length of 120 fect 
of pier was completed, and since that period not a single stone has been ге- 
moved by the sea. 

The parapet of the sonth pier being only 6 feet in height, with a flat slape 
on the outside (Fig. 5), was hut ill adapted for affording a shelter on the in- 
side of the pier in storms ; in fact the sea broke over it at high water as over 
а half-tide rock. After many representations on the pait of the anthor, it 
was resolved to raise the parapet to the present height of 14 feet (Fig. 3), 
which was done in the following year. The necessity for this, appears from 
the fact, that even now, during storms, the spray is carried a distance of 100 
feet, after passing over the parapet. If the slope had been less, the force of 
the receding wave would have been increased, so as to eounteract the force 
of the wave, on meeting it, before touching the slope; at ils present inclina- 
tion of 3 to 1, the receding wave only adds to the bulk and violence of the 
approaching wave. 

During the year 1830, great progress was made with the north pier and 
the interior works. The harbour was excavated to the level of low water of 
ordinary spring tides, and the material obtained was used in the hneaiting of 
the jetty. A very slight batter was given to the back wall, beeause the sea, 
in running along the face of the pier, at an angle of 45 . exerted but little 
force against it. 

The south harbour was completed in 1830, and 20,9002, including the 
opening connecting it with the north harbour, closing the old entrance, and 
all repairs for three years after its completion; the quarry was near, and 
labour was cheap, or nearly double the amount would have been expended. 

The effect of the north pier, in contracting the Нау, has led to a large ac- 
cumulation of sand on the north side of the river, which is a proof, in the 
anthor's opinion, that if the sea һе carried past the entrance of any harbour, 
the sand is, necessarily, carried past with it; in this case, great change was 
produced by the junction of the two harbours. The north harbour was ren- 
dered much more convenient and safe, and less Viable to be sanded up; it 
was soon after deepened, and the pitching of its roadways partially relaid. 

It is still to be regretted, that in sturmy weather, the south harbour does 
not afford proper shelter, and considering that it is surrounded (excepting a 
slope of 300 feet in length), by perpendienlar walls, which add to the recoil 
of the sea within, this is not to be wondered at. Besides this evil, it is liable 
to become partially sanded np, probably from the effects of the river running 
against the projection of tbe south pier, beyond the projection of the north 
pier; the removal of this sand has been attended with some cost aud trouble. 


Casks USED FoR FLOATING LARGE STONES. 


* Description of the Cashs used for Floating Large Stones, to construct Sea 
Walls in Deep Water." By James Bremner, М. Inst. C. E. 


The ordinary mode of conveying stones for harbour work, is by means of 
two large boats, with baulks of timber lashed across them, from which rope 
tackles are suspended, These tackles are hooked on to “ lewises” inserted 
into the stones, and tightened at low water. When the tide flows the stone 
floats, and it ean be conveyed to the spot where it is intended to he laid. 
Stones weighing 40 tons each have been thus transported several tiles, with- 
ош difficulty, in good weather; but it lias been found, that the boats were 
soon strained and became leaky, and on an exposed coast, when had weather 
eame on, they were liable to be destroyed; the author therefore devised the 
plan described in the paper, as a substitute for the united boats. 

About eight years ago, the author was consulted ав to (һе improvement of 
the harbour of Banff, and the repairs of the sea slope of the north pier, the 
foundations of which had partially failed. Пе found, that the previous at- 
tempts at preventing the destruction of the pier, by laying down stones of 
from 2 tons to 4 tons in weight, brought from a quarry in the neighbourhood, 
had been quite ineffectual, as such materials could not withstand the force of 
the waves. Пе had observed along the shore, at several miles westward of 
the harbour, in almost inaccessible situations, ranges of large rough stones uf 
hard quality, weighing from 25 tons to 40 tons each, and he deternined to 
use them for the repairs of the work. It would have heen almost impossi- 
ble to get the boats near them, so he resolved to use casks for the purpose, 
as he had formerly Попе, under somewhat similar circumstanees, at Pultcney- 
Town harbour. 

There was but little novelty in the construction of the casks (Figs. 1 aud 
2), which were of tir timber; the ends had each two cross boards ioside 
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with four props fitted between them, and there was a slip feather at each 
joining of the end hoards; there were also interior hoops of timber, strutted 
from the centre by spokes, like those of a wheel, in the sitnation of the 
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chains, by which the stone was borne; the whole was hooped outwardly 
with iron, and made in the strongest manner, consistent with lightness, to 
resist external pressure. 

Where any of the stones were under low water, wooden frames were used 
in boring the holes for inserting the lewis. ‘The casks were towed to the 
spat, and at low water were attached to the stone, by means of chains pas- 
sing through the lewis rings and over the easks. At the top of each eask, 
the spindle of one end of the chain, was passed through the ring of the other, 
pulled tight, and fastened baekward, by a small hempen line, to the chain. 
On the flowing of the tide, which rose at that spot from 10 feet to 15 feet, 
the easks and the stone floated together, and were towed away by means of 
a boat ; the stone was then moored over the spot where it was intended to 
be laid, and at about half ebb, by means of a Jong-handled knife, the small 
lines, by whieh the chains were attached, were cut; the easks rose to the 
surface, and the stone, being guided into its position by boat-hooks, fell into 
its destined spot: the chains were then drawn away, and the casks were 
again fixed on, at low water, to ihe next stone to be floated. 

The advantages gained by these means were obvious. The coast was too 
rugged and dangerous te admit of a erane-lighter being used, and if it could 
have been worked the stones were mueh too heavy to be lifted on deck, and 
even then, there would have heen some difficulty in moving a lighter such a 
distauee. The stone displacing its own bulk of water, left not quite 13 ewt. 
per ton for the easks to lift; the specific weight of water and of the stone 
being 36 cubic feet, and 13 euhie feet respectively ta the ton. Each eask 
weighed 25 ewt, and displaced 445 cubic feet of water; so that two easks 
lifted a gross weight of 344 tons of stone, the displacement of water caused. 
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by which was equivalent to lifting 12} tons. When rough weather eame on, 
the casks were easily disengaged, and were rolled to above high water-mark, 
without the least injury. Even in a heavy surf stones have been buoyed out, 
by means of а long towiug-line fastened to the easks. The strength and 
tightness of the casks were very remarkable; after being used for 24 hours, 
seareely a gallon of water was found in each eask. This must, in some mea- 
sure, be attributed to the swelling of the wood. 

Four easks were used, and with them a length of 400 feet of tlie founda- 
tion was effectually secured, in tlie conrse of a few months, and not a stone 
has sinee been removed. 

То ensure still further the stability of the stones when laid, the author 
proposed to have a chain саће passed through a lewis in each stone, aud 
permanently fastened to the pier, so as to connect the whole together. 

The applieation of these easks has not been confined to floating stones. 
In Banff, as well as in Maeduff Harbour, great ineonsenienee was felt, from 
the want of a suflicieut depth of water. In ease of a vessel being fully loaded 
up in the harbour, and the depth of water being insufficient, four of these 
casks were attached, by means of chains previously passed under the vessel's 
keel; with the flowing tide, a lift equal to 44 tons, was given by the easks, 
whieh were afterwards easily disengaged, when the vessel was outside, in 
deep water. То a vessel of 100 tons register, a deficiency of 15 inehes in 
her draught of water, has been supplied by these means, the want of which 
water would otherwise have oceasioned detention and loss. 

The author believes, that casks would be found equally efficacious, in re- 
moving stones from the beds of rivers, &c., as from dangerous and exposed 
parts of the sea-coast. 

The cost of each of the casks was 8/., ond they were uot at all injured by 
the work they were used upon. The charge for labour, in making lewis- 
holes, fixing on the casks. and removing the stone three miles, was only 
1s. 6d. per ton, whieh ineluded lowering them into their proper places and 
towing baek the easks; in short every expense, except that of finding casks 
and lewises. 

The lewises used (Vig. 3), were of the simplest kind, the shank part in- 
serted was 2 inches in diameter at the bottom, tapering to 1} inch at the 
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top, where a ring was welded into an eye; into this ring, the chains were 
fastened, before letting in the lewis, which was done by means of two guide 
rods of iron, close to the mouth of the jumper-hole; the wedge was then 
inserted, by means of a pair of long-handled tongs; a punch bar of iron 
being set on its top to hammer it down. Although the lewis-holes were 
perfeetly cylindrical, not a single instance occurred of the lewis being drawn 
out, even when raising the heaviest stones. 

The author thinks, that the slope of Banff Harbour, whieh is 3 horizontal 
to І perpendicular, is much too flat, as no superineumbent weight being added 
tothe foundation course (on whieh the whole slope abutted), the stones 
were liahle to be moved outward, by the heavy recoil of the reeeding waves, 
acting at low water on their surface and on the inner bed joints. This was. 
the ease with the new pier at Banff, which was designed by the late Mr 
Telford, and has also been found, in many other harbours, ia be a eause of 
constant outlay for repairs. The author suggests, that a curved slope of 1 to 
1, reekoning from the top of the parapet to the foundation, should he used, 
and he has found that even a less slope than 1 to 1 answers very well, even 
in very exposed situations, if the foundation can be let into the rock. 


FanEHAM's RAILWAY SWITCH., 
A model was exhibited of Faram's Railway Switeh. 


The objeet of this invention was explained to be, that by means of an 
apparatus attached to tbe locomotive engine and under the command of the 
driver, the switehes of the railway should he moved into such positions, as 
would be necessary to divert the train into the required direetion, and thus 
render it unneeessary to have persons in attendance, to place the switches 
correctly for the next coming train. In the arrangements of this apparatus, 
елге was taken to avoid too sudden contact between the switehes and the 
projecting arm whieh eaused the movement. It was stated, that if any oh- 
jection existed to placing the control of the switches under the engine- 
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driver, that part of the apparatus could be suppressed, and the switches 
could be worked by haud from the side of the railway as at present ; bul 
Mr. Faram slated that system to һе less useful and certain than his Шап, 


March 19.—Tie Prestpunr in the Chair. 
Formarion or тив Town Lanos or Messkcnuncan. 


“ Deseription of the formation of the T'own-tauds of Musselburgh, on the 
Firth of Forth.’ By Janus Нау, 


The author states, that the delta of low alluvial land at (he mouth of the 
river Esk, which cumpreliends the tuwn-lands of Musselburgh, tu the extent 
of at least 400 acres had been. gained from the sea, in the space of about 
three hundred years, by the gradual operatiuns of nature, unassisted by art. 
If an excavation be made to the depth of a few feet, in givund that has not 
been previuusly disturbed, gravel aud a few shelly are found, the latter. not 
fossilized, but in the same state in which they are fuund upon. the beach at 
this time; and in culting a drain to а depth of 7 feet in this depusit, at a 
quarter of a mile from Ше sea, the author fuund a. piece. of wrought-iron, 
whieh was surruunded by a coneretion of shells and gravel, clearly proving 
that the sea had reeently been there. Пе also mentions several facts, from 
ancient charters and leases, showing that the spot, where the present town- 
lands of Musselburgh exist, must formerly have been beneath the level оГ 
ihe sea. The causes which contribute tuwards producing these changes are, 
that the river Esk, when swollen hy rain, brings down with its floods, the 
detritus of the hills through which it passes, whieh, with the soil washed 
from the banks of the low-lands, is arrested, when it 10cels the tide, aud. is 
thrown on the beach; Шеп, by the action of the high north winds, the sand 
is earried up from the gravel, aud raises the land several feet above the level 
of the sea, and in some places аз much аз 12 feet. Another cause is, thal 
along the Firth of Forth, and particularly between Leith and Newhaven, the 
sea has made great eneroachments, and about a mile west of Musselburgh 
many aeres of land have been swept away, the lighter portions of which, are 
carried eastward by a current setting in that direction, and are lodged near 
the mouth of the Esk, 


lypnavrtic TnavEnstiG MACHINE. 


“ Description of the Hydraulic Traversing Frame, at the Bristol Terminus 
of the Great Western Railway." By Arrnur Joun Dopson, Assoc. 
Inst. С. Е. 

The ohjeet of this machine is to transport the railway carriages, from the 
arrival side of ihe terminus, іо the departure side, or lo any one of the 
several intermediate lines, withont the use of turn-iables, which eannot 
always be conveniently or safely introduced, and also without any intersec- 
tion vr derangement of the rails. Тһе apparatus consists of a wrought-iron 
frame, connected by eross and diagonal pieees, and supported upon eight 
cast-iron wheels, At the four corners of the frame, cast-iron hydraulic 
presses are fixed, and al one end of it, two foree-pumps are placed, con- 
necied with the presses by copper pipes and gun-inetal nozzles, Upon the 
wrought-iron plungers of the four presses, two additonal frames rest; these 
аге atlached to the lower frame, by four sets of parallel-motion bars, to 
ensure their rising perpendicularly. The action of the machine is deseribed 
as follows :—An opening heing made іп the train, (һе apparatus is pushed on 
to the line of rails, and the carriage required to be moved is placed over it 
when the frame is quite down. Ав soon as the carriage is brought directly 
over the apparatns, a man works the larger pump acling upon the four 
hydraulie presses, which raises the frames until they are in contact with the 
axles of the carriage wheels; the smaller pump is then worked, until the 
flanges of the carriage wheels are clear of the rails. The whole apparatus, 
with the earriage suspended upon it, is then easily transported to any of the 
lines of rails, and by nnserewing the stopper, which allows the water to flow 
back from the presses into the cistern, the carriage is lowered on to the 
rails; it is then pushed hack, and the apparatus is rolled over, ready for re- 
commencing the operation, the whole transit not haviog occupied more than 
a minnte and a half. 

Mr. Dodson stated, in answer (0 questions from the President, that this 
hydraulic traversing frame had cost about 2204: that it was the only one of 
the kind at present in use on the Great Western Railway, but that іп con- 
sequence of ils action being so much approved, several others were expected 
0 be erected, 

Mr. Brunel said, that the machine in qnestion was made by Mr. A. Napier, 
of Lambeth ; it was extremely well constructed, and he intended using others 
of the same kind. Пе expected they would he less expensive than the one 
described, which was the first that had been made. 


Lanp SLIP in THE ASHLEY CUTTING. 
© decount of the Land-Slip in Ashley Cutting, on the line of the Great 
Western Railway.” By Jouns Gears Tuomson, Grad. Inst. C. E. 
The object of the author of this paper is to show, that the land-slip whieh 
he describes, had its origin in a peculiarity of the geological position, and 
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not in tho nature of the ground. in which it occurred. To explain this view, 
the furmatiun of the oolitie district, so far as it relates to engineering pur- 
poses, is deseribed geuerally, and a more particular. accuunt is given of the 
valley of the Box brouk, in which this slip took place. 

The Ashley cutting is situated about 5 miles on the London side uf Bath, 
at the hase of Kingsdown llill, the level of the rails being about 22 feet 
above the level of the Box Brook. 

In Mr. Lonsdale's account of the oolitie district uf Bath, the valley of the 
Box Brook is styled, a°denuded valley of the lias, or in other words, that tlic 
action of denudation has ploughed into, but not through, the lias, whereas 
it has completely eroded the superjaceut strata. The valley is one of the two 
plains, which separate the parallel ridge of the great ur upper oulite, which 
occupies, with few exceptions, the summits of the hills in that part of the 
country. The extreme height of the range of hills at Lansduwn, its western 
extremity, is about 813 feet above the level uf the sea. The summit of 
hingsdown-hill, behind the cutting, is rather higher than DBus-hill, over the 
tunnel; and from the several heights given hy the author it appears, that the 
country slopes gradually from hingsduwn-hill to the railway, at the rate of 1 
in 11, exposing a slope uf. 1000 fect in length, to the decompusing action of 
the atmosphere, and to the collectiun of water. Frum the appearances of this 
lucality and other observations, the authur contends that а cunsidcrable 
accumulation of drift {гота the high lands behind the cutting, had, in the 
coarse uf time, settled al the base uf the hill, whereby the original contour 
of the valley of denudation had been altered ; that this lad been caused by 
the nnremitting action of water and the almosphere simuothing down tlie 
projections, and tilling up the cavities with the unequal effects of water upon 
strata of different degrees of hardness, had left upun the slope; and that the 
wass of Joose stutf, through which the cutting was partly carried, was formed 
from the slope behind it, in the manner described, and was uot part of the 
original stratitication. 

On the north? side of the valley, the upper oolite was generally wanting, 
having heen carried away, except from the tops of isulated hills, such as 
Banner Down and Lausdown, which lie between the sea and the southern 
and more conlinuous range. Owing to the slightness of the strike of the 
cunnlry towards Bradford, it is contended that all tbe surface-waler found its 
way down the slope of the hill, ur the line of steeper descent, little or none 
being absorbed into the budy of the hill; that as even in winter very few 
streams were visible, the vast quantity of water discovered in Ihe cutting, 
must have entered the surface above, and pereolated the ground for a con- 
siderable distance, and at last found its way inte the Box brook, whence it 
carried considerable quantities of sand and silt, causing the subsidenees at 
the surface which were everywhere visible. In exeavating the eastern part 
of the cutting, holes of 12 iuches ta 18 inches diameter were found in the 
loose ground; these had been evidently furmed by the action of water, which 
flowed from them'in clear uninterrupted streams, That great changes of the 
surface had occurred, was further evident, from the eircutastance of fiuding 
at a depth of nearly 10 fect two human skeletous, whose bunes were seat- 
tered and rubbed, as if they bad been carried thither by the setüling of a 
semi-fluid mass. 

The wood-cut (ig. 1,) sliuws a cross section, giving the form of the ori- 
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ginal valley, the strike uf the strata, ihe position of the cutting, the drift as 
supposed by the author, and (he joints whieh traverse generally the secondary 
stratification. The position of the cutting with regard to these is shown as 
being partly in the lias marl, and partly in the drift. The author ascribes 
the movement of the ground, entirely to the weight of (he saturated drift, 
either forming a joint in the marl, its tendeney being down the slope AB, 
after the removal of the ground for the purposes of the railway, had de- 
stroyed its equilibrium, or acting upon a joint already in existence, so as to 
detach the mass, and force it towards the brook. 

In Fig. 2 is scen a section of the valley at right angles to Fig. 1, with the 
dip of the same strata, and the direetion of the valley towards the sea. 
From a joint consideration of these two sections, it will be seen, tliat the 
drift in whieh the cutting is situated, is based проп the slopes AD Fig. 1, aud 
CD Fig. 2. It was іш a direction, compounded of these (мо, that the 
ground was observed to move, and it was aeeordiogly attributed to a sliding 
motion of the drift, upon the surface of the marl, which idea appeared the 
more feasible, as the first indication of ihe movement, was the separation of 
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an immense unbroken mass from the side of the hill, and not of a gradual 
oreaking back of the ground, as generally happens, where the slip is attribut- 
able to a маці of consistency in the stuff itself. Suhsequent examination 
Fig. 2. 
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and experience, however, satisficd the author that the origin of the mov 
ment was seated deeper, and that a mass of the lias had separated from thë 
hill, somewhat in the form of the cutve XYZ, in l'ig. 1; and this idea was 
subsequently verified, by the rising of the ground on the north side of the 
railway (where it is supposed the curve came out) at X. The drift is stated 
to be in a highly saturated condition, owing to the great extent of its sur- 
face, its peculiar property of holding a considerable quantity of water, with- 
out falling to pieces, and to its being seated upon the lias marl, which is 
impervions. ence it is contended, that the surface of the marl is the floor 
of the water.seam, and the point to which drainage must be applied to be 
effective ; and it is stated, that the weight of the drift was considerably re- 
duced, by the means which were adopted to drain the castern or upper half 
of the cutting, tu which, іп the author's opinion, must be attributed the non- 
extension of the slip, beyond the part primarily affected. 

The author then proceeds to describe the means adopted with regard to 
the moving ground, as well as the precautions tahen afterwards, to prevent a 
similar disaster taking place, where the ground was still firm. Не states that 
the removal of the broken ground, to a slope of {3 to 1, was finally had 
recourse to, laying bare the slope AB, Figs. І & 3, for a considerable dis. 
tance, and that ali efforts to draw off the water from the drift, after it had 
broken up, proved totally useless. Drains filled with rubble stone or faggots 
were used ; but iu most cases without effect, as they soon became choked by 
the movement of the ground; the further causcs of their failure аге coia- 
mented upon in detail, as well as the benefit derived from the experience 
which they afforded, in pointing uut the proper mode of treatment to be 
pursued in future. The mode of proceeding which was at last adopted, and 
which is stated to have been perfectly successful, is shown in Fig. 3. 
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Cross section, east о! the slip, higher up the val- үт. 
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Tt consisted, first, in removing a considerable portion of the drift, fiom 
the area occupied by the cross section of the cutting, before the шат! at its 
hottom was touched ; aud, secondly, in driving headings from the valley into 
the ІШІ, and connecting them һу shafts sunk to meet them, from the high 
ground south nf the iine of railway, which in their progress downwards, 
necessarily pierced the watcr-bearing strata. ‘These shafts and headings 
were afterwards connected, by headings driven on thc surface of the marl, 
parallet to the railway, and thus the wate: was һу degrees drawn off from 
the drift, and its quantity sensibly decreased. Upon the eastcrn part of the 
cutting, three benchings жеге cut, so as to bring the gcneral line of the 
slope of the cutting, within the point B on the ridge, which is formed by the 
valley slope and the strata, and hereby, it was thought, a firmer base would 
be obtained. 

Upwards of 1,500 yards of shafts and headings were driven, at an average 
cost of about thirty shillings per yard forward. The @11 is stated to stand 
at present at a slope of 2 to 1, which is assumed by the author as а confir- 
mation of his opinion, that the ground was radically favourable for railway 


operations, but that it was affected by local peculiarities, which it was origin- 
ally impossible to have foreseen. 
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The necessity of atlending to geology, as connected with engineering, 15 
insisted upon, as the author contends, that in almost all instances, the actual 
surfaee of the country forms but a poor criterion, for judging of its original 
formation. The paper conchtdes, with examination into the effects of water 
upon clay, when in the ground and under pressure, and when exposed to the 
action of the atmosphere. Тһе auther aitribntes the disintegration of the 
clay by water, in the latter case, solely to the degtec of pressure it is subject 
to, and cites some instances which came under his observation, in support of 
this opinion. 

The account embraces a record of the work, extending over a space of 
more than two years, so that it is impracticable within the limits of an ab- 
stract to give more than an outline of it. 

Mr. Lowe remarked, that the paper which had bcen read showed how inti- 
mately the science of geology was connected with that of civil engineering, 
and of what essential asistance the study was. This could not be too 
strongly insisted upon, and it was very desirable that resident engineers on 
railways should communicate to the Institution plain, but detailed accounts 
of the events which occurred daily undcr their notiee, and which, when illus- 
trated hy drawings like that which accompanied Mr. Thomson's paper, 
would form invaluable records. 

Mr. Sopwith said, that the detailed account given by Mr. Thomson, derived 
additional interest from the circumstance of its relating to the district, and 
to the same series of rocks which first led to the examination and arrange- 
ment nf the strata of the British Isles, by Mr. Smith, who had heen justly 
named the father of geology. 

The vast masses of drift which frequently covercd the regular stratification, 
had only recently become a subject of investigation: and Mr. Thomson had 
not only described the extent, nature, and effects of drift in this instance, 
but he had also investigated with care the sonrces whence it originated. 
This would often be found a study of practical value, as throwing a light on 
the nature of the material to be dealt with. Mr. Sopwith instanced the 
drift near the mouth of the river Tyne, which contained limestone brought 
froma distance of full thirty miles, and granite fram more than seventy 
miles. The effect of masses of granite in displacing the stratificd rocks was 
also shown on the banks of the river Tyne, where the front of a quay that 
was nearly perpendicular when built, was now, by the effects of the super- 
incumbent gravel of a ballast-hill, in a nearly horizontal position. The fact, 
that the surface contour of a mass of drift, bore no relation to that of the 
harder rocks beneath, was now well known: and in the locality described by 
Mr. Thomson, rocks reposed, in what was called “ unconformable position,” 
upon the local strata. The paper just read, was a striking illustration of the 
value of the railway sections, lately collected and placed in the Muscum of 
Economie Geology. 

Mr. Slate said, that there were some remarkable deposits of drift in the 
Staffordshire coal-field. They had completely filled the spaces, which must 
have been left, when the great down-throws or faults occurred. Between 
Dudley and Birmingham, the coal and all the other strata had heen thrown 
down vertically nearly 100 yards, and усі there was not any appearance of 
irregularity on the surface of the ground. 


March 96,--Тһе Presipent in the Chair. 
RAILWAY CUTTINGS AND EMBANKMENTS. 


“ On Railway Cutlings and Embankments; with an account of some Slips 
in the London Clay on the line of the London and Croydon Radway.” Ву 
CHARLES Ilurron GREGORY, Grad. Inst. С. E. 


The formation of railways involving usually the excavation, removal, and 
employment of large quantities of earth, requires particular attention to the 
practical geology of the soils nsed ; and the skill of the railway cngineer is 
tested by the application of his knowledge of the subject, to the safe and 
proper forms and proportions, of cuttings and embankments. 

The material nature of every soil, assigns to it some particular slope, at 
which if will remain in repose; and this is not only as variable as the soil 
itself, but it is also modified by every variety of circumstance to which it is 
exposed. The principal changc, however, for which provision is to be made, 
is the influence of the alternations of weather, which will seriously diminish 
the durability of a material, posscssing in itself, considcrable statical strength 
and tenacity. 

AM unstratified rocks, which are equa) in their substance and free from 
faults, may be excavated, so as to leave the sides of the cntting perpendicular 
or nearly so, and the material excavated may form an embankment, nearly 
approximating to the form of a rubble wall. Іп some such cases a tunnel 
may be formed, by mercly driving а heading through the rock, without the 
protection of an arch of masonry. Many stones, whose strength and tex- 
ture would enable them to stand at any slope, are still affected in their dura- 
bility by moisture, and especially by frost; with these, provision must always 
be made for exfoliation to take place, without injury or obstruction to the 
works, by leaving a full margin at the foot of the slopes, trimming them back 
at a greater inclination, or forming steps or benches, upon which the falling 
matcrials may rest. 

Stratified rocks, whose beds are horizontal, admit of a slope next in steep- 
ness to the unstratified ; but in working through dipping strata and through 
ihe shaly beds, which frequently lic above solid rock, care is necessary, not 
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to leave the soil in an unstable equilibrium, which the presence of water will 
rcadily destroy. 

Chalk is a material, which, in those parts where it first crops out, that is, 
at the top of the stratum, has frequently given much trouble, from its in- 
equality and the frequency of pot-holes of loose gravel, which, when unduly 
charged with water, have at times broken away the surrounding chalk, when 
near the edge of a cutting; lower down, where it is more compact, chalk 
will stand at a very steep slope, allowance being still necessary for the effect 
of weather. The fear sometimes felt, of deep chalk enttings, is nne for 
which there would appear to he hut slight cause, the very fact of their depth, 
usually involving their greater solidity. There is nothing iu the nature of 
pure chalk, which shonld render it liable to heavy falls, excepting where it 1s 
exposed, unprotected, to some constantly "undermining action, such as that 
of the sea breaking at the foot of cliffs. 

The diluvial strata are, from their nature, the least compact, and therefore 
require the greatest slopes in excavations and embaukoients; the alteration, 
too, in their position which at some remote period of time has uplifted and 
distorted the original horizontal Strata, renders them more liable to further 
change of form by facilitating the operation of water the element to which 
they owe thcir original deposition, and to whose continued action they seem 
peculiarly susceptible. Of these strata, the most solid are gravel and sand, 
in which, when strong and clean, the slopes of excavationa may be left steep, 
while their binding and unsubsiding qualities render them the most suitable 
materials for ballastiog the permanent way. The other soils of this class 
are extreinely variable; some of the clays are firm and tenacious ; others, of 
a marly character, are subject to slips, while quicksands and peat are soils of 
a proverbially treacherous character. 

The nature of the soil, while it regulates the 
limits also the height of embankments and the depth of cuttings. lt would 
be impossible, however, in a general sketch to give any definite rules 
for cither, as they depend оп minute differences of soil, as well as the various 
concomitant circumstances of the case. 

In rock cuttings, many instances may be adduced of the sides of excava- 
tions, differing very slightly from the perpendicular, while the corresponding 
embankment, may have slopes of about $ horizontal to 1 vertical, Excava- 
tions in chalk are commonly made (when the chalk is solid,) with slopes 
varying from } to ] to 2 to 1, the slope being increased when the material is 
loose. Embankments in chalk may have slopes from 1 to 1, to là tol. 
Excavations in gravel will stand sometimes at a slope of à to 1, but more 
frequently at 1 to 1. Embankments of gravel, if good, will stand wel/ at 1+ 
ог lå to 1. Excavations and embankments іп strong sand will stand at in- 
clinations rather greater than in gravel. Very few clays can be trnsted, either 
in exeavation or embankment, at a less slope than 2401. Both quicksand 
and peat require the aid of draining before excavation is practicable, and the 
great quantity of earth which they invariably swallow up renders the forma- 
tion of an embankment upon either a work of great difficulty, unless the 
surface to be covered is previously prepared by means of fascives or hurdles 
to support the snperinenmbent mass. 

In materials of a rigid and unyielding character (such as rock and chalk), 
the practical limit to the depth of a entting, or to the height of an embank- 
ment, goes far heyond that point, at which a tunnel or viaduct would he 
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B Blue clay...... 
С Rolled flint shin 
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Н Loose grey sand with fossils, . 
I Strong blue clay 
К Black clay and sand with fossils 
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more economical. In such materials, too, 
augment tlic inclination of the slopes, with an increased height of emhank- 
ment, or depth of cutting; a step which is essential in soils of a yielding 
character, and becomes more necessary in proportion as the rigidity dimin- 
ishes. In yielding soils there is a limit of safety, in the height of embank. 
ments and the depth of cuttings. The reason of this is obvious; the rigidity 
af an unyielding soil, will admit of mass lying upon mass, like a wall, until 
the height becomes so great as to crush the hase by the superincumbent 
weight; while a yielding soil has not sufficient tenacity to support its own 
weight, to any great height, but sinks down hodily and spreads ont at the 
sides. Gravel or sand will not, in gencral, permit with perfect safety a ent. 
ting of much above 70 feet to 80 feet in depth, or an embankment much ex- 
ceeding 50 feet or 60 fcet in height ; and in clay the limits of safety are far 
more contracted. In some cases, an embankinent may be carried ta a much 
greater height than it otherwise could, hy farming it in several lifts аһауа 
each other, and thereby allowing time for the weiglit to settle gradually, and 
to distribute itself equally over the hase, The speading of the foot of the 
embankment may be frequently prevented by cutting steps in a portion of the 
subsoil, and punning np a footing of some more rigid soil, in the form of a 
revetment, 

The consideration of the variable law, which regulates the slopes required, 
in yielding materials, according to the depth of the cutting, or the height of 
an embankment (increased height or depth requiring increased inclination of 
slopes), may, perhaps, fairly lead to the conclusion, that where the height or 
depth is considerable, the inclination of the slopes should not he in a regular 
straight line, but rather in a curve, so as to have the greatest inclination at 
the bottom, where there is the greatest pressure, and the least at the top. 
This system would approach nearest to the analogy of nature, where rigid 
angular lines are found only in the unyielding rocky crags, while all the 
slopes of the more yielding soils are undulating. 

ln partial illustration of these preliminary remarks, tbe author then pro- 
ceeds to give the result of his observations on the soils upon the Croydon 
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Fig. 1.—Geological section of a part of the New Cross Cutting, London and Croydon Railway. 
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railway, and also to place upon record, some account of the slips which have 
occurred on that line. 

The formation of the London and Croydon railway, has laid open a com- 
plete section of the London clay, down to its junction with the plastic clay 
(Fig. 1). The line commences, at the Loudon end, upon the more recent 
alluvial formations, with a cousiderable depth of peat. The first embank- 
meut, after leaving the Greenwich railway, lies upon the peat, which is there 
about 10 feet in thickness, and beneath it are 4 feet of loose silt, and 4 feet 
of shingle on the top of loose chalk, the whole full of water, to within 3 feet 
of the surface. The greatest height of the embankment is about 25 feet, and 
in widening it during the past year, for the junction of the Bricklayers’ 
Arms brauch railway, it was found necessary to cut the old bank into benches, 
and to pound up a strong footing, to prevent lateral spreading of the oew work, 

Although the railway has been opeued more thao four years, this embank- 
ment is continually subsiding, and the amount of ‘ packing’ required, is about 
double what is needed on any other equal length of the line. 

Passing the New Cross station, the line enters a cutting rather more than 
two miles in length, through clay, which material continues in variable qua- 
lities, until a short distance from Croydon, where the gravel appears. 

Immediately beyond the New Cross station, the cutting (Fig. 2) deepens, 
and at a distance af ahout a quarter of a mile, its depth, at the centre line, is 
about 75 feet, giving, however, a depth of upwards of 80 feet to the western 
side, from the ground rising rapidly in that direction. 

The permanent way lies upon the top of the plastic clay, and is nearly level 
with the bands of stone, sand, shells, and shingle, which immediately cover 
that stratum. Above this, again, is the strong blue London clay for a depth 
of 15 feet to 20 feet, and at the top is a yellow clay of a silty character, іп- 
tersected with strata of septaria, aod abounding in aoapy earths and various 
mineral salts, rendering it extremely pervious to water, and more easily 
affected by ite action than almost any other soil. 

On Tuesday the 20d of November, 184], at about 8 o'clock, P.M., a move- 
ment was observed in the highest or western slope of this cutting, which is 
on the inside of a curve: some of the clay, washed by the continuous heavy 
rain of that season into a semi-fluid, crept down towards the rails from the 
side of theslope, which had previously been subject to freqnent surface slip- 
ping. It was snon seen that the stratum of yellow clay was in motion from 
top to bottom, and in the course of four hours, a mass containing about 
50,000 cubic yards of clay, had separated itself from the hill, and had snnk 
down, so that the back of the slip rested in a self-formed hasin in the slope, 
while the front had slipped forward on the glass-like surface of the blue clay 
and had overwhelmed the line of railway for a leogth of 120 yards and a 
depth of 10 feet or 12 feet, while large detached blocks of blue and yellow 
clay, bad been forced up from below, and beetled over the lower part of the 
slip, ready to follow it (Fig. 2). 

In the removal of this slip, the exigency of the case required that economy 
of work shonld, in many respects, give way to expedition. Stages were 
erected at each end of the slip, sufficiently high to allow the earth wagona 
to run under them and to advance gradually into the slip, as a way was made 
for them, by working a *' gullet" down to the rails, The wagons were then 
filled, partly from the gullets, partly by casting from the slope, and partly by 
barrow roads leading to the stages. Two sets were thus employed at the 
north end of the slip, and the earth was conveyed by locomotives, to the 
aides of the nearest embankment, while two other sets drawn by horses, 
worked tlie clay from the south end of the slip, to a distance of about a 
quarter of a mile, where it was wheeled out to the spoil-bank. Тһе work of 
removal waa continued by a large force, day and night, aud on November 
18th, both lines of railway were cleared. On the night of the 22nd of 
November, the large mass of slip, still remaining on the floor, travelled for- 
ward and again covered both lines of rail. On the night of the 26th of 
November, a heavy movement took place on the east slope, which had 
meanwhile been subject to a considerable sloughing. Тһе large mass in 
motion came down over the rails, and the line was not cleared until Decem- 
ber 23rd, when the trains again гап thrnugh. On the morning of the 7th 
of January, 1842, the line was again obstructed by an extension of the slip 
on the west side (in a southerly direction), and as it was found that a still 
grenter quantity of earth was pressing forward fram behind, a temporary 
hridge, of timber, was constructed across the line, at the south end of the 
slip, in order to carry away the top weight to an adjoining spoil-bank. 
During the whole of this time, relays of men had been unceasingly at work, 
day and night, in the clearing of the railway, which was at length etfected, 
and after the 10th of February, 1842, the trains ran through regularly. 

The'sudden and extensive failure of so large a quantity of earth, in works 
constructed with every appearance of solidity, and in which, previous slips 
had been confined to the surface, without giving any indication in tlie mass 
itself, was naturally a subject of great interest; and a careful stndy of the 
character of the soil was necessary to throw a light upon the operations of 
nature in this instance. 

The slopes liaving generally remained for some time in a stable condition, 
at the inciination at which they were formed, it may be inferred, that some 
fresh action mnst have been developed, by which the equilibrinm was de. 
stroyed. Та most cases of slipping, this action із fouod to arise from the 
aolvent property or statical force of water; and to this cause principally 
must, in the author's opinion, be attributed the change of form undergone 
by the soil of the New Cross cutting. 

The main hody of the excavation is in two different sorts of clay ; the blue 
clay at the bottom is stiff and insoluble , homogeneous in its character , and 
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impeuetrable by water; the yellow clay above, is separated from the blne, 
by a clearly defined line, excepting occasionally, where masses of the blue 
clay of an imperfect and mixed character тир up into it. The yellow clay is 
extremely unequalin texture, mixed up in all directions with silt, ochre, 
fuller’s earth, iron, lime, and bands of septaria; it is also intercepted by 
innumerable faults or breaks, rnnuiag in all angles, from the top to the bot- 
tom; through these breaks, and the solnble particles of the earth, water 
had gradually found its way, owing to theimperfect drainage of the adjoining 
fields, aod an uuusnally wet autumn and winter, and had aaturated the whole 
mass, until it became overcharged with moisture; the greatest quantity of 
water accumulating on the top of the blue clay, through which it fouud no 
outlet. 

This saturation had, doubtless, been much assisted by the alternating 
effect of sncceeding summers and winters ; the soil being charged with mois- 
ture must, during each winter, have expanded materially in bulk, and this 
expansion taking place laterally, had probably caused a gradual and indefi- 
nitely small movement towards the unresisting opening left by the railway 
cutting ; the warmth of the succeeding summer, while it dried much of the 
saturated mass, could not bring the particles back into their former position, 
and thus additional cracks would be formed, admitting greater quantities of 
water, so that year by year the evil would become greater, and the tendency to 
slip gradually increase. Again, the clay, which, in а dry state, is compa- 
ratively tenacious, becomes wheo wet almost a semifluid, and would thus be 
unable to support its own weight, or to maintain itself in slopes so steep and 
so high as in its natural state. These two causes combined, would leave the 
whole material in a very unstable eqnilibrium, shaking by every passing 
train, until at length the balance was destrayed, perbaps, by the hydrostatic 
pressure of the water, which percolated through cracks at the back, or under 
some of the larger strata of septaria, and the mass, aided hy its gravitating 
powers, saok down and travelled forward on the top of the blue clay, where 
the accumulation of water had formed a highly lubricated surface, and aided 
its descent. 

In the case of the first slip at New Cross, this movement was materially 
assisted by the natural dip of the strata from west to east, and hy the fact of 
the western slope being on the inside of the curve, thus leaving the slope less 
supported laterally. 

This slip has been ascribed, in some degree, to chemical aclion, which, 
although not tlie only cause, uor, it is presumed, the most effective опе, may 
probably have assisted the action of water. The lower part of the yellow 
clay and the upper part of the blue clay ahound in iron pyrites; this is de- 
composed by the action of the weather, and the sulphuric acid disengaged, 
enters into combination with the carbonate of lime, which is found with sep- 
taria, thus forming crystals of selenite which here exist in great quantities. 

The act of crystallization, while it alters the bulk of the component ma- 
terials, may be supposed, in a measure, to assist the separation of the clay; 
in fact the innumerable breaks or faults in this soil are found to be covered 
with the crystals, in minute flakes or spicule, between which the water 
would have a clear passage. 

From this consideration of the causes of the movement, and the account 
of the шаппег aod extent of the slips themselves, the author proceeds to 
notice the various modes of treatment which have been adopted, both at 
New Cross and elsewhere, under the instructions of Mr. Cubitt (V.P. Inst. 
C.E.), the consulting engineer of the Croydon railway. 

Since the slip of November, 1841, above 250,000 cubic yards of clay have 
been removed from the two sides of the New Cross cutting, at the precise 
place where the slips took place. By the aid of the Inspector-General of 
Railways, the Company has been enabled, by obtaining possession of the 
necessary gronnd above, to trim hack the slopes to what is considered a safe 
position, This has been done in the form of beaches and intermediate 
slopes; on the west side the slope is divided into four parts by three benches, 
and on the east, into three parts by two benches. These benches vary іп 
dimensions up to 65 feet in breadth, and are so arranged that they leave the 
least heights of slope at the bottom, near the railway, and the greatest heights 
near the top; these slopes being generally at an inclination of about 2 to 1. 
This arrangement, although not a curve, brings the general form of the 
whole slope into accordance with the conditions previously alluded to. 
Drains are formed in the benches and slopes to carry off the surface water, 
and although some slight slips have taken place, there is now no fnrther 
symptom of greatly exteaded movements. 

The same nature of clay in which this slip took place is found in all the 
cuttings on the Croydon railway ; in some places it is of a more solid cha- 
racter, while in others, as at Forest Hill, it is very silty and untractable. 
So pervions, indeed, is the soil at Forest Hill, that after much rain it runs 
into mud; and after in vain attempting a complete system of under-drainage 
or soughing, by means of horizontal drains round and through the bottom of 
the slip to the face, and vertical drains fram the top down to the back drains, 
a wide bench was cleared, about 20 feet up the slope, and varying up to 70 
feet wide by running upwards of 100,000 yards of clay to spoil; and at the 
back of the benchiug a retaining wall of gravel, varying from 5 feet or 6 feet, 
up to 10 feet or 12 feet in height, and nearly donble the same dimensions in 
width was formed, with a good footing into the aolid earth below, to snp- 
port the slipping earth behind. Тһе clay taken ont to form this wall, was 
thrown up in front of it for additional weight; and although the earth is 
still in some degree slipping away at the top, the foot lias remained firm, 
excepting once, when a slight movement was perceived and was immediately 
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stopped by building in two gravel buttresses 12 feet wide, from the weak 
point down to the hottom of the slope. 

Other shps have occurred in the cuttings and cmbankments, the greater 
number of which were treated in the follawing manner (Figs. 3 and 4.) 
Parallel trenches were eut completely through the slip from 
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Elevation of Gravel counterforts, and footing, introduced into a Slip. 
G, Gravel counterforts. F. Gravel footing. Level of rails, 
Т, Top of slope, 5. Back of slip. 


top to bottom, finishing in the 
solid earth behind, care being 
taken to cut footings in the soil 
perpendicular to the face of the 
slope. The opening thus pre- 
pared, was filled with gravel 
rammed in tight, and iu some 
cases with gravel and clay mixed, 
a rubble or hush drain being 
previously laid in from the back 
to the front, The thickness of 
this gravel buttress (G) was from 


Sectlon of Gravel counterfort, aud footing, introduced into a Slip. 


6 fect to 12 feet, according to thc size of the slip, and the same circum- 
stance regulated the distance between the buttresses, which were united and 
mutually supported at the foot by a retaining wall or footing of gravel (F) 
running the whole length of the slip; the top of the slip was pounded tight, 
and the face trimmed off. This plan has been perfectly effective, at once 
supporting and draining the slip, while it was a far less expensive method than 
removing the slip and trimming back the slope, and avoided tha necessity of 
so many obstructions to the traffic of the railway, which would have occurred 
iu removing the spoil along the main line. 

Water in these and most other cases appeared to be the ultimate cause of 
all the slips; the drainage, therefare, of the slopes, as recommended by the 
author, in both cuttings and embankments, is a consideration of ihe utmost 
importance, and where, as in the system above-named, it ean be united with 
a means of opposing weight to weight, it may fairly be presumed that the 
eure is permanent and complete. 


(To be continued.) 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Dec. 2.—J. В. PAPwonrH, Esq., V. P., in the chair. 


This was the opening meeting of the sessiun. B. Green, Esq, of New- 
castle-upon-Tyne, was elected a fellow ; and prizes ( hooks ) were presented 
to Messrs. Baker and Deane, students to the Institute, for the best Architec- 
tural compositions, and for the hest series of sketches, on subjecta proposed 
by the cauacil. 

Some beautiful drawings were exhibited illustrative of the painted decora- 
tions in the church of 5, Francesco di Assisi, and a description was read 
communicated by C. Н. Wilson, Esq., with some observations on the poly- 
chromatic decorations of the early Italian churches in general, The church 
at Assisi was the work of Jacopo l'Alemanno, father of the more celebrated 
Arnolfo da Lupo, and is remarkable as one of the most perfect examples of 
an architectural monument of that age, complcted by the painter. The еп- 
tire church, withinside, is covered with calur, the work partly of Greek ar- 
tists, and partly that of Cimabné, Giotto, Giottino, and Guinta Pisano, and 
their assistants, constituting it a most precious monument of the art of those 
early times. ‘he importance and merit of these works by Cimabué, have heen 
recognized by all the writera on art, The fervour of Italian art, had given 
vitality to the inanimate forms of the Greeks, and the figures introduced are 
greatly superior in style, although the arabcsque decorations with whieh 
they аге combined, are altogether Byzantine in character, and decidedly infe- 
rior to those of earlier date in St. Mark’s, at Venice. Іп the ornaments of 
Giotto and his schoal io the Scovigni, and Chapel of St. George, at Padua, in 
those of Spinello Aretino, in St Miniato, at Florence, and elsewhere, and in 
the works of Fra Beato Angelico, we haye indications of a more refined taste 
and of progress. 
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Dec. 16.—J. B. PapwortH, Esq., V. P., in the chair, 

James Walker, Esq., F.R.S., Presidgnt of the Institute of Civil Engineers, 
was elected ап Поногагу Member, 

A madel and drawings were exhibited of the-mode adopted by Mr, Murray 
in moving the lighthouse at Sunderland. 

A paper was read by Mr. J. J. Scoles, Fellow, “Ол the Monuments existing 
іп the Valley of Jehosophat near Jerusalem. These monuments might pos- 
sess little interest if viewed merely with regard to their dimensions or archie 
tectural ments, but as they are almost the only buildings of any antiquity 
remaining in or about Jerusalem, and as tradition has invested them with 
the names of Absalom and Zachariah, it becomes an object of some interest 
to the archeologist to ascertain, if possible, the petiod at which they were 
really execated. In style, they ше strangly mixed, the Greek orders being 
blended with the Egyptian character and form. Тһе most remarkable, *' the 
Pillar of Absalom,” cxhibits engaged columns of tha Ionie erder, Doric 
frieze, an Egyptian cavetta cornice, and a high conical roof, the whole being 
excavated and detached from the solid rock. “The Tomb of Zachariah’ is 
of the same general character, but less dccorated, and surmounted by a pyra- 


` mid. There are several other tombs, but thcir features are less peculiar. 


One excavation, however, exhibits a pediment decorated with foliage of 
Greek charaeter. On reviewing the architectura] details, Mr. Scoles waa of 
opinion that they are to be referred to the period of the Roman dominion in 
Syria aud Egypt, The pyramidal form was very frequently used by the 
Romans in monuniental structures. 


ROYAL ACADEMY OF ARTS. 


On Tuesday, December 10, heing the anuiversary of the foundation of this 
national institutiou, the usual meeting was held in the evening, for the pur- 
pose of distributing the premituus to the students for the works performed 
by them within the walls of the academy during the past year. ‘The present 
is the distribution of what is called “the intermediate year,” the grand dis- 
tribution, which includes premiums for original composition, being “ biennial.” 
Ahout 9 o’clock the President (Sir М. А. Shee), accompanied by the princi- 
pal members of the Rayal Academy, entcred the large exbibition-roam; hav- 
ing assumed the chair, he, in a few prefatory remarks, camplimented the 
students generally on the exertions they had made, and the ability they had 
evinced in the competition. At the same time, he regretted to say, that in 
some classes a proper zeal had not been manifested. In the class of painting 
there were hut two campetitors ; in that of modelling from the antique, but 
two also; while in the class of die-siuking there was no candidate at all. He 
exhorted the students to exert themselves in the competition in the inter- 
mediate year, as well as in the mure important award of prizes which took 
place every two years. ‘They should recollect that mediocrity in art was no- 
thing. There was no medium in the fine arts between admiration and con- 
tempt; and the well-known sentiment of the poet on this suhject was founded 
in truth and observation of nature :— 


“ Of all vain fools, with eoxcomb talents curst, 
“ Вай poets and bad painters are the worst." 


The premiums were then distributed iu the following manuer :— 

To Mr. W. Gale, for the best copy in the school of paiating, a silver medal 
aud the lectures of Professors Barry, Opie, and Fuseli. 

To Mr. Healing, for the next hest copy, a silver medal. 


To Mr. W. Gale (the gentleman mentioned above), а silver medal for the 
best drawing from the living model. 

To Mr. А. Gatley, a silver medal for the hest model from the life. 

To Mr. G. Lowe, a silver medal, for the best architectural drawing of St. 
Mary's, Woolnoth. 

To Mr. W. Dean, a silver medal, for the secoud hest drawing of {һе same. 

To Mr. llealy, a silver medal, for the best chalk drawing from the antique. 

To Mr. Roan, a silver medal, for the second hest drawing. 

То Mr. A. Brown, a silver medal, for the hest model from the antique. 

After the distribution the President addressed a few words to the students, 
again urging them to continued exertion іп their art. То them, the rising 
generation of artists, he abserved, the conntry looked for the maintenance 
of its character in the world of art. lt could not now (he continued) be 
said that opportunity was wanting to stimulate and encourage the exertions 
of the artists of this country. The Royal Commission of the Fine Arts was 
about to complete what it had so well begun, and it was not to he supposed 
but that the artists of Britain would respond to the advances of the Govern. 
ment, and by their works reflect credit on themselves and honour on their 
country. 

The meeting then separated. 

In consequence af tha great merit of the copies in the painting school and 
of the architectural drawines, two medals instead of one were awarded iu 
each of these classes.—S/andard, 


REGISTER ОҒ NEW PATENTS. 


(Uader this head we propose giving abstracts of the specifications of all the most im- 
portaat patents as they aie enrolled, 1f any additionat informatioa be required as to any 
patent, the same may be obtained by applyiog to Мг, LAXTON at the Office of this 
JOURNAL.) . 


PILBROW'S ATMOSPHERIC RAILWAY AND CANAL PROPULSION, 


James Pirsnow, of Tottenham, civil engiuecr,for ** Certain improvements in 
the machinery for, or a тєш method of propelling carriages on railways and common 
roads, and vessels оп rivers and canals."—Granted May 17; enrolled Novem- 
ber, 1844, 

We are indebted tor the following deseription to a pamphlet just issued by 
Mr. Pilbrow ; the invention is oue of great importance, and appears tu be 
very iogeniously contrived, and as such 1t deserves attentive considcratiun. 

Mr. Pilbrow observes that his system has the following advantages over the 
present system.* In having na discontinuance of the “ main,” and therefore по 
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i “section valves," at crossings of roads, lanes, &c., or any necessity for 
bridges fur cross lines, roads, lanes, ке. In having fewer engine establish- 
ments, one to every 10 miles being sufficient, instead of one 10 every 3 miles, 
ibus saving 23 engines, &c., out of 341n 100 miles. Thè reason why a Jess 
number will be required on this plan than the other is, that there being no 
long valve the leakage will be so diminished that it will amount to less 
in 10 miles than now in one ; it isestimated that now the leakage equals five- 
horse power per mile, and therefore should there be but one engine to 10 miles 
of main, 50-hurse power out of the 100 would be lost for leakage alone, so it 
is found absolutely necessary to have oneengine every 3 miles, thus reducing 
the loss tu 15-horse power out of the 100. Why the pinion-valves as pro- 
posed will not leak so much as the long valve is, first, because the surfaces 
are ground truly, and are pressed together by the weight and fall of the 
pinion, (and the more used the better they will stop); and, secondly, on 
account of the small quantity of surface or space tbat can leak, the propor- 
tion being as 1 to 20 between the two systems, for the рішоп-үзіуе or sca 
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* We are indebted to the Editor of the “ Mechanie’s Magazine,” for the use of the 
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being but abont 9 inches in circumference at the aperture where the air is 
admitted, and being only two of them to every 30 feet of main = 1 5 feet; 
whereas, the present long valve would be the whole 30 feet exposed and liable 
to leakage ; hence, even were the pinion-valves to leak as much as the long 
valve, surface for surface, this plan would only leak 21-horse power instead 
of 50-horse powcr, in 10 miles! 

In having no neccssity for “cranes,” or elevated rails, for the taking on 
and off carriages. as that would be done іп the usual manner, &c., and this 
arrangement will permit of the ** main" being varied in its diameter at dil- 
ferent parts of a long line, to suit any irregularity in the general level or 
gradients, or traffic, which is often greater at one part than at another. 

Description.—Fig. 1 represents part of a pipe or tube (in section) supposed 
{о be lying along a railway between the тай, similar to the tube as well 
known in the various plans hitherto devised for the propelling of carriages 
or trains on the ‘atmospheric principle 3” but here it is proposed it shall lie 
in a hollow or channel dug in the earth, and fastened also in any convenient 
manner to the sleepers, At intervals (say at 30 feet or nearer) along this 
tube there are affixed pinions or small cogged wheels, as shown at с, and d. 
Fig. 2 made or cast in oue solid piece of ігор, the upper portion c, having 
cogs or teeth around it, and the lower portion d, being made the same, so 
that the cogs may correspond in both. The tube has а projection cast or 
otherwise made upon it, at the required places proposed to place these 
piuions, and also has an opening in it to allow of the lower portion of the 
ріпіоп 4, to enter and project a short distance into the hollow of the tube, as 
shown at d, the upper and lower end of the spindle, or the pivots of the 
pinion working in holes or bearings made for that purpose in this projecting 
case or box, as аќл į, the box having a support carried up asa ; but that part 
of the spindle or axis between the toothed portions does not touch, but passes 
through a hole or passage made in the tube and “ box," which is larger than 
the spindle, as at 7; but there isa flat or сопіса! part, as at А, which is al- 
luwed to touch, as will be explained hereafter. These pinions, therefure, are 
free to turn, when acted upon in any proper manner for that purpose, and 
are partly inside the tube and partly out. It is proposed that a piston be 
made, tu fit as nearly air-tight as possible Into this tube, and baving attached 
to it behind a long bar, or piece or pieces of iron, or other suitable material, 
having cogs along its edge or edges, to correspond and fit the cogs of the 
Pinions. Fig. 3 is a side view of such a piston and appendage ; /, is the pis- 
ton head, and from thence tom, the line of cogs; л, is a wheel or roller 
placed near the centre of ihe rack, to support it in its proper place, and to 
obviate friction in its progression. Fig. 4 represents the end front view of 
the piston, and fig. 5 a section of the rack portion. The cogs do not pass 
quite through or entireiy down, bnt along the lower part there is a plain 
piece as shown at o, o, which at the piston end declines or approaches the 
bottom, forming a small inclined plane as shown at d d, fig. 3, there being no 
cogs at the commencement; this “piston rack" is to be sufficiently long 
to reach two or more of the pinions in the tube, that it may never be entirely 
free, that is, will touch one before it leaves another ; the pinions then being 
во arranged" that they project at abont the middle or horizontal diameter of 
the tube, and the rack being arranged in the same [position as to the p'ston, 
so that when the piston is placed in or allowed to pass along the tube, the 
rack” or cogged edges will act upon, and be [in gear with that part of the 
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pinion at d, and if a vacuum be formed by pumping out, or exhausling the 
air from the front of the piston in the usual and well known manner by air 
pumps worked by steam engines or otherwise, the pressure of the natural 
atmosphere will urge this piston onwards tawards the vacuum, if permitted 
to do so, and consequently the rack with it, and that being in gear with the 
pinions, cannot advance without turning them as it passes, and also there- 
fore that portion of them which is outside the tube, as at q, q, Fig. 1. There 
may be pinions on each side of the tube, opposite each other, as shown in the 
enlarged scction fig. 9, if advisable, which will render it necessary that the 
“rack” should be double, ог cogged on both edges as shown ; and hereafter 
I shall deseribe and consider this to be the case throughout the following 
description, as being the most comprehensive form, although single “ racks ” 
and “ pinions’’ may be found generally the better plan in practice, when the 
difference is merely the use of one pinion instead of two, as before described, 
and the “ racks” being cogged only on опе side, the “ carriage rack '' іп such 
case must have a guide to keep it to the pinion, which guide may һе a plain 
upright, or a plain or uncogged pinion, in the place of the pinion so removed. 

To the under part of a railway carriage, in any convenient manner will be 
attached a similar “ratk " to the “ piston rack,” (but without the piston or 
plain part as at o, o, in fig. 2,) which is called the “carriage rack," such a 
rack is shown in the annexed figure, fig. 6, the front end is tapered or pointed 
to render easy its entrance between the pinions, and fig, 7, a front view, and 
fig. 8 a side view ; s, is one of the places where it is attached to the carriage. 
The rack 1s made precisely to correspond with the internal or “ piston-rack,"" 
and will be the exact width the pinions are apart, so as to be in gear like the 
* piston rack," with the two opposite pinions at one and the same time; 
this rack also is the length of the other, so that it may reach two or more of 
the pinions or pairs of pinions at once. Fig. 9 is a transverse section of the 
tube, with opposite pinions, showing also a section of the carriage rack /, ¢, 
and a section of the “ piston-rack" at и, both racks being in gear respec- 
tively with the plnions v,v,vv. The boxes or projectians, w, which contain 
the lower part of the pinions, will have a hollow or chamber, to permit the 
said piniun to revolve freely, but to be made and put on to the tube air-tight, 
baving but one opening into the inner part or chamber, viz. at j. (Figs. 2 and 
5) through which the spindle of the pinion passes. To admit of the pinion 
being put into its place, the box must be made to separate and go together at 
а vertical joint above x, and by bolls y. and air-tight. То make the passage 
of the spindle from the exterior to the interior of the tube air-tight, to be 
so, upon the spindle of the pinion (below the upper cogged part) is a flat 
shoulder, or à conical or beyelled one, at an angle of about 40°, as shown at 4» 


(Fig. 2) and the upper edge of tbe passage through which the spindle passes, 
j. is also bevelled, and both truly ground, so that when tbe spindle is down 
in its place, the conical part of the spindle fits and becomes air-tight, in the 
manner of the common valve known by the name of the “ spindle or conical 
valve," and thns prevents the passage of air throngh or by this passage ; or, 
instead of making the part conical, make a simple ffo? shoulder ground true 
to the edges (horizontally) of the upper part of the passage, Another method 
is a combination of these two, as shown by fig. 9, where, instead of the tlat 
shoulder, is a flat plate or disc, through which the spindle passes, having a 
ecnieal part ground to a corresponding surface in the plate, as at x. This 
modification is for the purpose of preventing much friction, when the 
passage is required to be large, in case of the pinions turning round when 
pressure is upon them, thus permitting the smaller circumference of the two 
(the conical) turning instead of the larger flat one at its outer edges, where 
it will tie upon the “pinion box." That the pinions may be lifted up, 
and therefore the valve part also fram its seat, (as shown by the pinions 
in fig. 9) the pivots are made long enough and the “ chamber " in the tube 
and ““Бох” large enough to permit of it. When the pinions are lifted up, a 
free passage is allowed for the ingress of air into the tube; and to make this 
passage under these circumstances as large and free as possible, several side 
Passages may be made also, as shown at 3, fig. 9. when the “ piston rack” is 
within the tube in its desired situation, and tbe cugs of the pinions in gear 
with those of the rack, the lower surface or end of the pinion cogs 4, will 
rest upon the plain piece (before explained) on the “ piston rack,” which 
makes a kind of shelf or ledge for the cogs or teeth; and thus, if this rack 
be so arranged as to move in a linc rather higher than the pinions are placed 
when down, (as in fig. 2) it will cause them to be lifted up when it passes 
them, so avoiding the friction of the air-tight shoulders, and permitting air 
to enter intu the tube during this action as may be essential to the efficacy of 
the apparatus, as will be hereafter explained. 

The " carriage rack” may be attached to the under part of any railway 
carriage (the first carriage of a train) Ly any suitable means; but the in- 
ventor prefers the following made of doiag it, which will he understood by 
reference to figs. 6, 7, and 8, the two parts 5, 5, are firmly fastened to 
the under part of the carriage, or to a ресе of timber supported by and suite 
ably attached to the axles of the carriage; in the under part of these sup- 
ports is}formed a groove or slot, 6, 6, and upon the rack are fixed suitable pro- 
jections, 7, 7, through which bolts, 8, 8, are passed, going also throngh the 
slot inthe support. ‘These bolts, then, resting at the bottom of the slots, 
support the rack in the horizontal position shown, a little lateral play being 
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allowed; by this arrangement the rack, if mecting with any resistance sud- 
denly т any of the pinions in passing them, (the momentum of the carriage 
urging it on), wonld canse the rack to be pushed up these slots, and thereby 
getting abuve the pinions, (if made sufficiently effective for this purpose) and 
so enabling it to pass the obstruction without concussion tu any part of the 
apparatus outside the tube. 

The operation of this invention, or manner of its working. із as folluws. 
A pipe or tobe, as befure described, of sufficient diameter, being laid along in 
a hollow between the rails of a railway, and being exhausted of air by suit- 
able means, as are well knowo, and having the pinions arranged as described 
at intervals throughout its length ; the pistun with its rack attached is placed 
in this tube in. the manner before explained at the farther end from where 
the air has been, or is being exhausted or withdrawn, the piston rack being 
in gear with the pinions iuside the tube ; a ralway carriage, having a carriage 
rack attached ta it, as deseribed, being placed ороп the rails, as shown im fig. 
10, this carriage rack being also in gear correspondiogly with the upper part 
of the same pinions, that is to say, the relative position of cach rack being 
the same, the piston rack being precisely under, and matching end to end 
with the carriage rack, (unless, as in the latter plan, the piston rack being 
longer than the other is a little in advance of it), the one rack cannot then 
move backwards or forwards without turning the pinions, and these being 
also in gear with the other rack, that must move also, and in the same direc- 
tion. Therefore, if the vacuum has such an effet upon the piston that it 
advances, then will the rack upon the carriage be affected in the same way 
by and through the medium of the picions, and will advance also aad keep 
its velative situation exactly with the other, the racks being long enough to 
reach as described at least twu pairs of pinions at one time, the лехі in ad- 
vance is acted upon before the one acting has ceased, and therefore as long 
as the power applied continues, and the piston advances, the carriage will do 
ihe'same to the end of the tube, ncither arriving before ur after the other, 
but together, as they cannot separate, nor can unc move or stop without the 
other. 

As itis necessary and important that the atmosphere shuuld be admitted 
ав nearly behind the piston as possible, the pinions are lifted up by the ad- 
vance of the piston rack or the carriage rack, and the air will enter through 
the space allowed by the lifting of the conical or flat portion of the arbor or 
axis of the pinion, as described ; thus would there always be at least two or 
more such passages open, as the rack acta upon the one hefore it leaves the 
other. After the rack has passed by, the pinions by their own weight fall 
into their places, and thus make an air-tight tube ready fur the next exhaus- 
iion, when, if an air pump be set to work at the other end, and the direction 
of the piston and rack changed, and placed again as befure into proper gear, 
the carriage would тейит in like manner, 

Fig. 10 represents a perspective view of a portion of an atmospheric rail- 
way of this description, crossed, on a level, by a roadway, and another line of 
aimospheric railway, by which it will be scen that there is plenty of space 
between the pairs ot pinions for the crossing, and that the mains being sunk 
beneath the surface of the ground, or under the slecpers of the rails, they 
are entirely out of the way, the carriage rack passing on from one pinion to 
another over such roads, without interfering—showing also, that where it 
may happen that two tubes are required to егизз each other, oue will pass 
beneath the other, the upper one keeping its level course, the lower one 
taking a gradual descent or dip under it, the pinions keeping their necessary 
level at the upper part by being lengthened, at such a locality, in the axes 
and supports, as shown ata. The first or “{rack carriage," of a train, is 
shown advancing upon this cross line as it would appear just previously to 
its taking the pinionsat а. 

As there will not be on this plan, cven in a single line of rails, any discon- 
tinuance of the main tube butat a place arranged for trains to meet jand 
cross, which will always be at a station, (and for general purposes not less 
than twenty miles apart) it will be only at such places that the main will re- 
quire any kind of valve to close its open end. The end of the main would 
simply require a disc of iron or wood placed against the open end, with a 
little composition to make an air-tight joint when the vacuum is to be made 
by the air pump, the dise or valve will fall or be pushed aside when the pis- 
ton arrives at the end, and will require no more attention, excepting being 
replaced, or closed by the time this engine is again required to work. 

The piston would, when it arrives here, either partially or wholly leave the 
tube, after displacing the dise or door by its remaining mumentum, and the 
train with Ше ** carriage rack’? will pass on, and take one of the sidings and 
be stopped by the attendants by breaks as usual; but the operations of the 
stopping would have been begun befure arriving here, the train now only 
moving slowly and with sufficient momentum to carry it to th place re- 
quired, or middle of the siding. When the piston and rack reach the end of 
ihe main, and are out or withdrawn, it is proposed that there shall be placed 

at each of the two ends of the mains, a receptacle or trough mounted upon 
four wheels or rollers, so that the piston coming on to it, could be imime- 
diately removed for inspection, &с,, and another piston newly greased, &c., 
brought and placed with ifs headin the tube ready for the next returning 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


{January 


train. The trains having both arrived, each train wonld be urged on to the 
commencement of the opposite * main," where the fresh pistons having been 
already inserted, and the vacuum tormed, the carriage rack coming: into gear 
with the first pair of pioions, and the piston released, the train would start 
on its journey. Thus the pistons would never leave the main, orenter another 
but at a very slow pace, and at a place for stopping; and also that the same, 
piston is not required to go оп the whole journey, but a fresh one every 
twenty miles, leaving the other to be examined. 

When this mothod of propulsion is used upon common roads, the tube 
will be sunk or buried along the side ur centre of the road, and. its operation 
would be as belore described, there merely being the absence of the rails, 

When used as a means of propulsion upon rivers or canals, the tube may 
be smaller, and laid either at the edge of the water, or upon piles or posts 
along its centre, the * rack ” beg aftixed to the bows or side of the vessel to 
be propelled, to which may be attached any others that are intended to be 
drawh with it, thus making as it were a train of vessels: the general opera- 
tion in other respects would be the same as described for carriages проп 
railways. 


—— 


RAILWAY AXLES. 

Epwaro Нил, of Harts Hill, Dudley, in the county of Worcester, iron- 
master, for ‘Improvements in the manufacture of railway and other axles, shafts, 
and bars.” —Granted May 14; Enrolled Nov. 14, 1844,.—Reported in the Lon- 
don Journal, 

The improvements consist in forming the central parts of such articles of 
bars, which exhibit in their tranverse section the figure of a cross, as shown 
in the annexed engraving, at fig. 1. The spaces а, a, are to be filled with 


other bars 5, 5, fig. 2, if the shaft is to be cylindiical, or with the bars e, с 

fig. 3. if the shaft is to be square, and the whole is then welded together, 
By using filling-piecea uf various shapes, shafts of any desired form may be 
produced ; and instead of only one filling-piece, two or more filliog-pieces 
(of smaller dimensions) may be inserted into each spacea. Instead of filing- 
pieces of iron, steel may be used, іп combination with iron, either in forming 
the centre bar ur filling-pieces. 1t is not necessary that the bars 5, е, should 
fill the spaces а, as they may be formed suitably for leaving the parts near 
the centre hollow, In some cases, the shaft or axle may consist of the centre 
bar alone, the spaces а, being only filled in at those parts where the axle turns 
in bearings; or the centre bar may be made strung enough to admit of those 
parts being turned which are to work in bearings, without any filling-pieces 
being required. The patentee does not claim the rolling of bars of angle iron, 
each offering in its transverse section the form of а cross, that having been 
done before, for other purposes. But he claims the mode of manufacturing 
railway and other axles, shafts, and bars, by applying, аз the central part 
thereof, bars, each offering the figure of a cross in its transverse section, as 
above described. 


ENGINE AND MACHINERY FOR DRAINING 

Joun Tavron, of Duke Street, Adelphi, in the county of Middlesex, gentle- 
man, for *' certain new mechanical combinations by means of which economy of 
power and of fuel are obtaincd in the use of the steam engine.’ —Granted May 
26; Enrolled Noy. 2, 1814. (Being a communication.) 

These new mechanical combinations consist in the application of a double 
acting steam engine, in combination with two or more “ scoops,” to the pur- 
pose of draining or irrigating lands, or tor raising water for other purposes 
from one elevation to another. The principal features in this invention cou- 
sist in the peculiar arrangement of the various parts of the machinery or ap- 
paratus employed, viz. the beam of the steam engine is made of a triangular 
forin, the base of the triangle forming the beam, and at the tup or apex of 
the triangle there іза heavy counterbalance weight, which is situate above 
and in centre of the beam and may be termed an inverted pendulum, Ше ob- 
ject of this weight is said to be to counteract the inertia of the moving parts 
of the engine and the other parts of the machinery at the commencement of 
the stroke, the engine in this case belng worked with steam of very great 
pressure, which is to be cut off at an early part of the stroke and afterwards 
worked expansively ; the beam of this engine is provided with a connecting 
rod as in those of ordinary construction; the lower end of which is attached 
to the end of another beam similar to that]aboyedescribed, and having an in- 
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verted pendulum or counterbalance weight, and to each end of this last-men- 
tioned beam there is attached by а pin joint a vertical rod, the lower ends of 
which are attached in a similar manner to the *' scoops” which are intended 
to raise the water from one clevation to another. ‘These scoops consist of a 


trough which may be made with a flat or curvilinear bottom, and somewhat 
deeper at one end than the other, that end which is the deepest being at- 
tached to the vertical rods which are in connection with the working 
beams, the opposite end af the troughs being attached, by means of axes, 
(upon which they move,) іп any convenient manner to the embankment, the 
height or level of which is equal to that at which the water is intended to be 
raised; at the bottom of these troughs and at the outer end thereof there 
аге a number of valves opening inwards. From this description it will be 
seen that at each stroke of the engine one end of each of these troughs will 
һе raised and lowered alternately, in such manner that when the engine is at 
or near the end of its stroke Ше end ol one of the troughs or scoops will be 
immersed in the water intended to be raised, which will pass through the 
valves and into the scoop, the engine being provided with an hydrostatic 
catch or cataract, the object of which is to keep the engine and other appa- 
ratus, for a certain period, in a quiescent state at the termination of each 
stroke, for the purpose of allowing the scoops sufficient time to fill and empty 
with water. From what has already been stated, it will be clearly under- 
stood that during every stroke of the engine one end of each of these scoaps 
will be lowered for the purpose of filling with water, which as the scuop is 
raised or turned upon its axis flows оп! at the opposite end of the scoop, and 
over the embankment into a trough or сапа! to be eonyeyed to the place 
desired, 

This invention, therefore, consists in the application of two or more scoops 
working alternately, in combination with a double acting engine working 
expansively and provided with counterbalance weights in the manner above 
described, together with the application of the hydrostatic catches or cata- 
racts for preventing the recoil of the piston immediately upon its terminsting 
tbe stroke. 


ALLOYS OF METALS. 


james Fenton, af Manchester, engineer, for “ап Improved combination or 
alloy or improved combinations or alloys of metals, applicable to various purposes 
for which brass and copper are usually employed in the construction of machinery." 
—Granted May 30; Enrolled November 30, 1844. 

The improved combinations or alloys of metals аге intended to be used in 
the construction of machinery in general in those places and situations where 
brass and copper are usually employed, and is designed as a substitute for such 
metal in consequence of not being liable to heat and other destructive results 
caused by friction and ordivary wear and tear, also by greatly decreasing the 
consumption of oil or grease, and being of much lighter weight in the same 
bulk of metal. АП these advantages will be snfliciently evident to the prac- 
tical engineer and mechanic, as well as the great variety of purposes for 
which this improved eombhination or alloy of metals may he employed in the 
construction of machinery, such as steps, bearings, pedestals, journals, bushes, 
axle boxes, connecting rod ends, cocks, taps, &e., and also as a substitute for 
the more elementary parts of machinery, (formerly made of brass or copper,) 
such as rollers for calico and other printers, bowls, &e. 

The inventor describes the manner of carrying the same into practical 
eflect in the manner following. 
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Firstly, take 32 parts of copper, 15 paris of block tin, and one part of 
sheet braas, and mix or combine them in the following manner—fuse or melt 
the copper in a crucible or other suitable vessel or furnace, add toit the sheet 
brass and afterwards the block tin, then pour off the alloy in ingots. This 
alloy forms what the inventor calls © hardening metal,” Пе claims this nove 
and peculiar use of these metals to form his “hardening metal," but the 
quantities may be varied to give the allay any required degree of hardness, ог 
varlous other metals may be added in smali quantltiea to effect the same 
purpose, but he hkewise claims the use of these in connection with copper 
and block tin. 

The above constitutes the first part of the process he employs in the manv- 
facture of his ultimate alloys. 

Secondly, take two parts of the hardening metal previously described, 19 
parts of zinc or spelter (or so many parts of calamine as shall be equal to the 
said zinc or spelter,) and 3 parts of block tin, and mlx or combine ihese in 
the following manner—fuse or melt the zinc, spelter, or ealamlne in a crucible 
or other suitable vessel or furnace, which must be sufficiently large 1o соп- 
tain along with the zine or spelter the hardening metal previously described, 
and Ше black tin last specified. The hardening metal may be fused or melted 
іп a separate crucible or other suitable vessel or furnace and then mixed or 
combined with the zinc, spelter, or ealamine, the alloy must be wel! stirred 
with a suitable implement, in order to render the combination of these two 
metals or semi-metals as complete as possible, then add the block tin in order 
to give the ultimate alloy or alloys the requisite degree of ductility or tough- 
ness, the whole must again be well stirred with a suitable implement in order 
to render the combination of this the ultimate alloy or alloys as complete as 
possible, It may then be cast or employed in the usual manner in the various 
forms required for the construction of machinery. While the zinc or spelter 
is being fused or melted the surface of it should be well covered with a coat- 
ing of powdered charcoal, in order to prevent the volatilty of the semi-metal. 

The inventor elaims the use of these metals and seml-metals above de- 
seribed ta form his ultimate alloy or alloys, but the proportions may be varied 
to suit particular cases, and a variety of other metals may be added in small 
quantities, the use of which he also claims, though not absolutely necessary 
tu form bis ultimate alloy or alloys. Не further claims the use of the semi- 
metal zinc, spelter, or ealamine, as the basis of his nltimata alloy or allays, 
and although he has found the manner of combination above described the 
most effective in preparing the alloy or alloys, which he substitutes far brass 
and copper in the construetion of machinery, he claims the use of the said 
alloy or alloys although combine in any other manner or proportions, what- 
ever such combination or alloy, being made either in the exact proportions 
herein set forth, or in any other within such limits as are substantially the 
same and will produce a like result. 


COATING OF IRON WITH TIN, “с. 


Ермохр Моквуоор, of Thombridge, in the county of Derby, merchant, 
and George Rodgers, of Stearndale, in the same county, gentleman, for “ Jm- 
provements in coating iron with other metals.’—Granted June 8; Enrolled Dec, 
7, 1844. 

The first part of these improvements relates to a mode of coating articles 
of east iron with tin or other metal. This part of the invention is confined 
to the combined process of casting iron іп metal moulds and then coating 
such articles with molten metal, the process being conducted by first cleans- 
ing the surfaces in the ordinary manner, and then coating them in a manner 
hereinafter to be described, 

The second improvement relates to a mode of treating articles of iron belore 
submitting them to the melted metal to be coated. In carrying out this part 
of the invention, the patentees provide an iron box or trough, about 7 ft. long 
and of sufficient width to contain the plates ot metal to be coated; this box 
is provided with a number of ribs or bars so as to prevent the plates from 
touching one another; in the bottom of this box is placed sal ammoniae to 
the depth of 3 or 4 inches, a fire is then lighted under the box, the heat of 
which causes the sal ammoniac to give off vapour to such а degree as to ex- 
clude all atmospheric air; after this process the sheeta or articles of iron may 
be immersed iu melted metal for the purpose of coating them in any conye- 
nient manner. 

'The third part relates to a mode of treating tin which lias become injured 
in the process of tinning. In coating iron with tin by the ordin ry process 
there is considerable waste owing to its passing thraugh the oil or tallow em- 
ployed in the tin bath ; this part of the invention, therefore, consists in sub- 
mitting the waste or spailed tin to a red heat, and then allowing it to cool 
after which it is to be placed in an earthenware vessel and covered with mu- 
riatic acid of commerce, which in an ordinary temperature must remain about 
two days, at which time the acid will have become sufficiently neutralized, 
and may then be drawn off ; by this means the inventors obtain chloride of 
tin which they employ in the process of tinning metal. 

The fourth improvement relates to a mode of coating sheets of iron with 


lead, or alloys of lead and tin, tbe latter belng in the proportion of (not ex- 
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ceeding) 15 per cent., by means of a flux containing sal ammoniac and chlo- 
ride of zinc without the aid of tallow. In carrying out this part of Ше ine 
yention the patentees prefer to use a flux composed of 3 parts of sal ammoniac 
and one part of chloride of zine, without any oil or other fatty matter; the 
sheets of iron may be dipped in the bath of molten metal in the ordinary 
manner. 

The last part of these improvements relates to an after coating of lead or 
alloy of lead, that is to say, coating articles which may have received a pre- 
vious coating of zinc or alloy of zinc. In the case of iron which has received 
a previous coating of tin or some other metal, and afterwards to receive а 
coating of zinc, the inventor proceeds by melting the metal in an iron pot 
and then covering its surface with a suitable flux, which may be composed of 
two parts of chloride of zinc and about one part of oil or tallow ; the articles 
to be coated are then to be immersed in the metal and allowed to remain until 
they become the same heat as the metal, (care being taken that the metal is 
not too hat so as to melt the previous coatings,) they are then withdrawn, 
and shortly afterwards dipped into water, and then brushed with sawdust to 
remove the flux, 


Tue Ancient l'aescogzs ім East Ү/Ріскнам Снгаси.--Тһе chnrchwardens 
have entirely destroyed these interesting remsios, Greatefforts were made hy tbe Brltish 
Archeological Associatiau ta preserve them, and letters on their behalf were forwarded, 
by order of the Assoclatiou when at Cauterbury, to Archdeacon King snd the Bishop of 
Rochester, hut the result has proved the inefficiency of the Association's exertions. It 
was urged by the churehwardens and the ecclesiastical nuthorities that the paintinga were 
not worth saving; but several eminent artists had pronounced them to be fine examplea 
of church decorations of the 13th ceatury, and it was hoped that least the better pre- 
served portion would be spared, and that other paiutings in the church, from which the 
whitewasb had not been removed, would have been examined. 

Tue l'oPoscoPE.—4A curious instrument, the invention of M. Schwilgué (the 
mechanist of the far-famed clock of Strasburg catbedral,) is about to he estahlished on 
the platform of the same edilice; its object being to determine, duriag the night, the true 
position of lighted olijects iu the distauce, false impreasions on the subject beiog often of 
disastrous effect, as, forexample, in the case of conflagratioo, "Tbe apparatus iu question, 
to which tbe inventor hss given tlie name of Toposcope, is composed, according to the 
description, of twa graduated circles, with sub.divisions marked by an infiaity of numbers. 
Tbese circles, by their rotatory movement in inverse directions, furnish a multitude of nu. 
merical combinations, А telescope, moving with the upper circle, із fitted to the appa- 
ratus ; aud on directing this to the place of the dissster, the instrument itaelf furaishes, 
in measured numbers, its distance from Strasburg cathedral. 

Sincutar Discoyery.—Oa Thursday morning, Dec. 12, as some men were 
employed digglng for the purpose of formiug a new sewer in the New North.road, Hox- 
ton, they discovered, at a depth of abont 20 feet below the surface of the grouad, a rs- 
markable Roman etructure. Тһе first presentiment they had of approaching something 
wonderful was to ind themselves standiag upon а hard fist surface, instead of the usual 
rough earth and stone. The fact was immediately communicated to the surveyor, who, 
in company with ahout n dozen mea, repaired to the spot. After some little delay, it was 
determioed that the tiles, &c., should be taken up, and for that purpose six man were se. 
lected to dascend, who, after some considerable delay, succeeded in raising several large 
pieces of stooe and tile, naderneath which was discovered a small cellar or vault, the di- 
menaiens of which were 3 feet in length by 23 feet in width, and 3 feet 7 luches iu depth, 
strongly tiled throughout. Several small vessels of earthenware were found, as nlso а 
smsil urn, supposed to be of gold. Тһе excavation was immediately covered over, and 
men placed to guard it until this day, when it is expected some determination will һе 
come to by the parochial authorities. А more wonderful specimen of aucieut Roman 
architecture has never been dlscovered, and л view would amply repay the exertion of a 
jonrney tbither.—’ Times.’ 

Baitisn ENTERPRISE.—Some curious particulars are given in a Montevideo 
jouroal, of a British eaterprise, one of whose remarkable features is a ahip sailing ou a 
level of 18,000 feet above tbe sea, In 1826, says the acconnt in questioa, Messrs. Ruadell 
and Bridge, the London jewellers, purchased the gold mines of Тірпапі, and tbe emerald 
mines of Illimani, and sent over Mr. Page ая tbeir agent, These mines are aituate on the 
banka of the Lake Chiquito, 245 English miles long, 150 iu breadth, and hitherto unfa- 
thomed iu many parts. lu the neigbbourbood of Tipuani, are other productive mlnes, 
belonging to General O'Brien and an Eaglishman of the name of Begg. Tha ошу vege- 
table produce of the district is a species of red potato called chusma, and a few nutritious 
plants; but tn the east of the Lake, at Copncasaus aad іп the vallles of the Bolivis, are 
cultivated maize, barley, aud fruit-besring trees. Тһе difficulty of feeding, from their own 
scanty region, the large body of Indians working in the mines suggested the idea of bnild- 
ing a vessel for the navigation of the lake; and General O’Brien, aad Messrs. Page and 
Begg determined to make the attempt. Mr. Page purchased an old brig, in the port of 
Arica, stripped her of her anchors, sails, and rigging; and succeeded, with extreme diffi. 
culty, in conveying the hull to the mouth of the Apolobambo, whose watera fall into the 
Chiquito Lake. Thither he brought workmea trom Arica, built stocks, and after two 
years of painful and unceasing labonr, succeeded in launching his vessel оп the Lake, aud 
opening a regular communication with the produce of the vallies of the Bolivia, The 
brig is well found iu all things—save for her want of anchors, which it hss been impos- 
sible to carry ta such n height, General O’Brien and Мг. Begg nre reported to һауе exe- 
cuted other works of a boldness not less surprising. They have transported а stesm- 
engiae across the Cordilleras—dug, through the metalliferous hills ой Lacaycota, a canal 
2,000 feet in length, traversed by nine locks, and laid down a railroad at its extremity, for 
tbe conveyance of their ore. In this Lske Chiquito is the island of Titicaca, assigned by 
tradition as the cradle of the earliest Peruvian civilization, and the sacred buriat-plece of 
the ancient kinga of the country. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM NOVEMBER 25, TO DECEMBER 21, 1844, 
Si» Months allowed for Enrolment, untess otherwise expressed, 


John Barker Anderson, af Great Suffolk.street, Surrey, far " Improvements in the 
manufacture of soap."—Sealed Novemher 25. 

William Clarke, of Nottingham, lace manufacturer, for ** Improvements In the manu- 
facture of ornamental lace or net." — November 25. 

Benjamin Baillie, of Henry-street, Middlesex, glazier, for ** Improvementa in regulatlng 
the ventilation nf buildings." November 25, 

Ebenezer Msy Dorr, of Ludgata-hill, for ‘‘ Improvementa iu the manufacture of horae 
shoe nails." (Partly n communication.)—November 25, 
V John William Buckle Reynolds, of Lymington, engineer, for ** Improvemeots іп obtaln- 
ing motive power for working locomotive carriagea and other machinery.’’—November 25, 


(JaNnuaRy, 


George Millichap, of Birmingham, for “ Improvements in the conatruction of axle- 
trees."— November 25. 

William Oxley English, of Kingston-upon-Hull, distiller, for '' Improvements ја the 
diatilling of turpentine ава tar, and rectifying volatile spirits snd oils.—November 25, 

William Alsop, of Tabernacle-walk, weaver, and Thomss Forster, of Streathsm, maau- 
facturer of India-rubber fabrics, for ** Improvements iu the manufacture of elastic fabrics, 
and in msking articles from elastic fabrics, and for weaving fabrice for the driving bands 
of machinery, and for other uses,"—Novemher 25. 

Магсіззе Leray, of Paria, merchant for “ Improvements in covering the ќора of bottles 
jars, and atber vessels,"  (Communication.)--November 28. 

Louis Antoine Ritterhandt, nf Gerrard.street, Soho, doctor of medicine, for certain 
" Improvements in preveoting and removing inernstatlon in steam-boilers and steam- 
generatore.” —December 2. 

James Wriggleewarth, of Bedford.street, Strsnd, chemist, for an '* Improvement ог 
Improvements in steel pens."— December 2, 

William Henry James, of Clemeat’s-lane civil engineer, for certsin “ Improvemeote іп 
carriages for the conveyance of passengers and goads, and in the means of working the 
same," —December 2. 

James Winter, sanior, of Wardour-street, Soho, upholsterer, James Wiater. junior, оГ 
the same place, upholsterer, nud William Lane, of Bedfard-place, Russell-square, Mid- 
dlesex , gentlemsn, for ап “ linproved scaffold or mode of scatfolding, applicable slso aa a 
fire-escape for lite and property ,"— December 2, 

James Nasmyth, of Patricroft, Lancaster, civil engineer, for сегініп " Improvements in 
machiaery or apparatns for hewing, dressing, eplitting, breaking, stamping, cruahing, and 
pressing stone or other шзќегіз1=.''— Deecember 2, 

Rene Joseph le Comte du Colombier, of Chancery-Isne, London for “ Improvements іп 
machinery for splitting and cutting skins snd hides,— December 2, 

John Jeremiah Rubery, of Birmingham, umbrella manufacturer, for Improvements іп 
the manufacture of umbrellas and pnrasols."— December 2, 

Josias Christopher Gamble, of St. Helen's, Laacaster, manufacturing chemist for 
“* Improvements іп the manufacture of sulpburic acid."— December 4. 

Benjamia Seebohm, of Hortoa Graoge, York, merchant, for an “Improved mode of 
manufacturing certain descriptions of chains."— December 4, 

John Ronald, of Glasgow, merchant, for во '* Apparatus for holling sugar-cane juice 
and other liquids,"—December 5. 

John Ryan, of Liverpool-street, surgeon, for certaln * Jmprovementa applicable to, or 
iu the construction of, casks, barrels, or other veasels iuteuded to contain wine, beer, 
fermented liquors, or other liquids or snubstsuces which nre liable to fermentation 
or decomposition, from exposure to the action of the atmosphere."'— December 7, 

James Smith, of Cross Keys Hotel, Wood-street, engineer, for “Improvements іп 
printing ог ornamenting various fabrics." — December 7, 

Willism Wood, of High Holborn, manufacturer, for “Improvements in printing, 
dyeing, etaining, or producing marks or patterns in or upon woven, felted, or other 
fabrics."—Deceaber 7. 

Tbomas Metcalfe, of Eaton-equare, Pimlico, brushmaker, far *' Improvements іп the 
manufacture of brooms, brushes, or other similar nrticles."—December 7, 


Alphonse le Mire de Normandy, of Dalston, gentleman, Гог“ Improvements la purifying 
lac, and іи converting lac into shellsc."-— December 7, 

John Fisher, the younger, of Radford Works, Nottingham, gentleman, and James Gib- 
bons, of New Radford, merchant, for ‘‘certain Improvements in the manufacture of 
figured or ornamented Isce or net and other fabrics."— December 7. 

William Willcocks Heigh, of St. James’s-square, M. D., for * his Invention of the 
hydro-mechanic apparatus, which by a certain combination of hydraulic вай mechnoical 
apparatus and well-known philosophical principles, is intended to supermede the use of 
fire and ateam in working and propelling all kinds of machinery and епріпев.”--Пес, 7. 

Charles Lonis Felix Franchot, of Paris, Engineer, for “ Improvements in engines to he 
worked hy air or gases,"— December 12, 

Joseph Weiger, of Vienna, Doctor of medicine, for “Improvements іп the amalgsma- 
tion, alloying, and soldering of certain metals.'""—December 12. 

William Kenwortby, of Blackbura, Lancaster, cotton spinner, for © Jmprovements іп 
looms for weavlug."— December 12. 

William Malins, of Mansion House- place, ironmaster, for '‘ Improvements in conatruct- 
lug roofs and other parts of buildings of iron or other metala, and іп the preparation of 
the materials of which the same are or muy be constructed." — December 12, 

Sebastian Mercier of Paris, manufacturer of piano-fortes, for '* Improvemente in piano- 
fortes,"— December 12. 

Robert Heath, of Kidsgrove, Stafford, coal agent, for “ Improvements in heating ovens 
and kilus nsed iu the mauufacture of china, bricks, tiles, and other articles of earthen- 
ware."— December 12. 

Joseph Lockett, of Manchester, engi&ver, for ** Improvementa in apparatus for prepar- 
ing to be engraved or turned, such copper or other metal cylinders or rollers as are to be 
used for printing or embossing or calendering calico or other fabrics."— December 12. 

John Perry, of Leicester, wool comb manufacturer, for ** Improvements in comblog 
wool."— December 12. 

Moses Poole, of the Patent Office, gentleman, vA * Tmprovaments іп the construction 
of fids for ship’s masts, and in the means of settfug np ship's rigging.” (Being a com- 
munication.) —December 12. 

George Fergusson Wilson, of Belmont, Vauxhall, gentleman, George Gwynne, of Ca- 
vendish-square, geutleman, and James Pellans Wilson, of Belmont aforesaid, gentleman, 
for “ Improvements in treating fatty and ойу matters, and in the manufacture of candles.” 
—December 12. 

Warren dela Rue, of Buuhil-row, manufacturer, for "Improvements іп coverlug the 
aurfacea of paper aud other materiata with colour and other snbstances.’’—Derember 12. 

Robert Walker, of Ssint Helena, Lancaster, colllery agent, for ** Impravementein apps- 
ratus for riddling coals at collieriee,"— December 18, 

Nohert Knowles Waller, of Manchester, caadle-wick manfacturer, for ** Improvements 
а the manufacture of platted wicks, aud in the manufacture of candleg,'— December 18. 

John Wheeley, of Stafford, manufacturer of iren, for " Improvements In the menufac- 
ture of iron spoons.”’—December 18, 

Nathaniel Fortescue Taylor, of Vauxhall, engineer, Гог,“ Improvements in apparatus 
for meneuriag gas."—December 18. 

Arthur Wall, of Bisterne-place, Poplar, surgeon, for "' certaln Improveuieunts In the 
manufacture of steel, copper, and other metals."— December 18, 

Edward Hammond Bentall, of Heybridge, Езвех, iron-founder, for ‘Improvements in 
implements or apparatus for sowing or depositing seed or grain,"—Dacember 18. 

James Thompson, of Cornwall-road, Lambheth, baker, for '* certain Improvements fa 
tha preparation and application of various farinaceous producte, and for mauchlnery used 
in manufacturiag the same."— December 20), 

Beojamin Biram, of Wentworth, in the county of York, gentleman, fur ce: tain Improve- 
ments in oscillating engines, worked by steam, water, or other fluids, which are also ap- 
plicable to the raising or propelling of liuids,""— December 21. 

Charles Johnstone, of Saint Helena’s, Jersey, eugineer, for “certain Improved arrange- 
ments for raising ahipe’ anchors, and other purposes,’’—December 21. с) 


1845.) 


OUR MODERN MONUMENTAL BUILDINGS, AND THE 
NEW ROYAL EXCIIANGE. 


So many changes have already been rung in the newspapers on the 
subject of the Royal Exchange that we seem to come limping a day, 
or rather weeks, after the fair, or else to be attempting to collect 
cream from “thrice skimmed sky-bluc," That the newspapers got the 
start of us isnot to be denied, yet what they chiefly helped themselves 
to was rather the mere froth than the cream of the matter,—fussy 
reports of the fuss and fussiness attending what, by strange misnomer, 
was called the Opening"! of the Exchange, for after that grand and 
solemn house-warming the building was shut up again—even sealed 
hermetically—in order to be completed, an indispensable proecss, 
albeit it seems to have been forgotten during the vast hurry and eager- 
ness of civic loyalty. llowever,tlie citizens took good care to con- 
vince her Majesty that however unfinished some о ег parts of their 
edifice might be, its cu/a?ne was complete, All the nine-days'-wouder 
interest of the inauguration affair is now entirely evaporated, there- 
fore we shall not thiuk of bestowiug other admiration upon it than we 
have just expressed as to the haste with which it was gotup. Neither 
shall we touch upon any of those staler matters which the newspapers 
rummaged oat and furbished up as being propos to the occasion. 
Of Sir Thomas Gresham all we say is requiescat in pace, we are not 
B9ing to resuscitate, a//us biographize, that worthy; nor shall we 
trespass upon the province of the Hlustrated. News by giving a view 
of Holt School as an illustration of Мг. Tite’s Royal Exchange. Мау, 
We shall not even so much as enter into the pedigiee and family his- 
tury of the predecessors of the present structure, leaving them to the 
Dr, Dryasdusts who haunt the British Museum, and eontenting our- 
Sélyes with remarking that both its grandpapa and papa went ont of 
the world in a blaze and that not a merely poetical and figurative, but 
a litera! and good earnest опе ;—in other words, they were carried 
off by those sudden and violent inflammations of the bowels which 
gentlemen of their species are so liable to. 

Sach was the splendid fate, è la Semele, of the literally feu Houses 
of Parliament, which, thanks to the imperturbable composure evinced 
by Mrs. Wright on the occasion, made a most glorious flare-up. Whata 
woman thatsaine Mrs. Wright! she deserves tu have a statue erected 
to her in the New Palace of Westminster, if notat the publie expense, 
at that of the architect himself, as being his greatest benefactor. Had 
not that most worthy dame resisted the apprehensive hints and precau- 
tions her nose might have suggested to her, tho fire might have been 
timely detected before it broke out, and comparatively very little 
damage would have been done. Аз good luck would have it—and 
we challenge Charles Barry to contradict us—it was as it was, other- 
wise we should still have been looking at James Wyatt's gothic, alinost 
twin brother to that of the front of Guildhall, As to freseo painting, 
that would never have been so much as dreamed of had the old 
“ Houses” remained ѓе slalu quo; what an impulse then has been 
given to art—if merely as regards the talking aboot it—and what re- 
sults may eventually be produced, all in consequence of a litle laudable 
indiscretion and want of vigilance. Laudable, no doubt, in the opinion of 
architects, whom we take to be fire-wershippers at heart, and Vul- 
canists in secret, except when they happen to be of the pontificial 
order—pontifices alias bridge-builders—becanse the aquatic struc- 
tures of these latter are not at all liable to fall a prey to the flames, 
по one having as yet succeeded in setting the Thames on fire, often 
as the attempt has been made. 

After this opening apropos, we come to our professed subject, and 
shall enter into the heart of it at once, without repeating what is suffi- 
ciently well known already, the newspapers having taken the trouble 
of description off our hands,—in saying which we also acknowledge 
that the descriptions of Mr. Tite's edifice which appeared in the 
Times and Morning Herald were most satisfactorily drawn up, and 
most unusually circumstantial. Under any other cireumstances, they 
would, we suspect, have been considered by far too minute and tedious, 
but the reyal visit cast a nimbus over the building itself and all be- 
longing to it. For ourselves we prefer contemplating it in a less 
glaring light, and considering it soberly with regard to its own in- 
trinsic interest and merits alone, and as inatter for critical opinion and 
speculation, Well! the new Royal Exchange is fora certainty no 
Parthenon, not even a bit of it—no make-believe Greek Dorie temple 
after the fashion of the notable * Darhain Testimonial” lately erected 
on Painshaw Hill —a curosity, by the bye, in its way, it being uot only 
according to such architectural type, but also according to that of a 
ч shocking bad hat," viz. one without a crown to it, the Durham Doric 
affair having no roofat all to it, although it has a pediment at each end! 
Neither is our London Exchange such a piece of classicality as Ше 
Parisian Bourse—tliat architectural compound of the veritable modern 
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and pseudo- antique, produced by pallisading a building full of arched 
doors and windows all around with Corinthian columns, whereby the 
latter look as 1f they had been added afterwards to what was never 
intended to enact Corinthianism, and support the character of a 
Grecian peristylos, Nor is it such another piece of be-Corinthianized 
quakerism ая is that other building in Albemarle Street, which is 
similarly dignified by the epithet “Royal? For what it is not let us 
then be grateful; grateful, too, for what it 7s, since it turns out to be 
very much better than we had reason at first to expect, and so very 
much superior to any other publie edifice that has been erected in the 
metropolis from the commencement of the present century. Among 
those of lite date scareely one is really monumental in character, or 
noble in expression. Even magnitude is in many instances made to 
strike as littleness, owing to littleness of manner, while embellishment 
is so niggardly and awkwardly applicd as to produce amore naked 
and starved appearance than there would be without any at all. 
Asa piece of architecture, the Mint is of the most common-place 
design and humdrum quality, and is во totally devoid of апу indica- 
tion of its purpose that it might pass for anything save what it is. 
Ditto, with regard to quality, may Le said of the Custem House, 
which, notwithstanding that there is plenty of it, is marked by nothing 
so much as insignificance, feebleness, and even paltriness of style. 
Wretched as the original design was,—wholly unworthy of the occa- 
sion and opportunity, there was at least some sort of physiognomy in 
the river facade, whose centre, consisting of a single row of nine lofty 
arched windows, at least plainly enongh indicated that there was the 
“Long Room,” but when after its falling down that portion of the 
structure was be-dociered, it was altogether deprived of such expres- 
sion, ant tbe design patched up as we now behold it, when the best 
that can be said of it is, that it is consistently insignificant and insipid 
throughout. Of course anything of such size will pass with the vu'gar 
for grand, aud may even aspire to obtain the epithet of magnificent 
from those critics who are їп the habit of flinging about their bigh- 
flown terms of admiration so freely and so much at random that their 
praise is mere brummagem. What most forcibly strikes the observer 
is that the building seems to have been executed altogether as a mere 
job, with just the kind of taste, and as much of i", as was to be had by 
“contract; beyond that, not a soul, neither the architect nor any one 
elsc, appears to have eared fur anything, so long as the “ mate- 
rial’? purpose of the structure was answered. Of one thing alone is it 
characteristic, namely the easy and short-sighted indifference as to 
matters of architecture and art which prevailed at the time of its 
being erected. With the example of Dublin to stitnulate to emalation 
—uniless the noble pile on the banks of the Liffey bappened just Шеп 
to be utterly forgotten—London was content that its Custom House 
should yield undisputed architectural preeedence to that of the sister 
capital. The latter city, however, exhibits in its Post-uffice a sad 
falling off from the general beauty and excellence of its publie build- 
ings. Francis Johnston was an estimable man, quite as munificent as 
old Soane, although 115 munificence was of a less trampeting and fussy 
sort, for he erected in his life time, at his own private expense, the 
building for the Royal Hibernian Academy, but he showed himself, as 
we are sorry, yet as trutlraud regard for ait compel us, to say, little 
better than a mere botcher in architecture when he applied a muero- 
style Ionic order—one, moreover, affecting а а very unusual degree of 
decoration, even the frieze being enriched—to what is quite an ordi- 
nary house front, thereby producing a sadly tasteless jumble of foll- 
dress custume and dishabille—of the would-be poetical an: the veritable 
prosaic, Were all the rest knocked down and the portieo alone left 
standing, we might then give the architect credit for a fine feature іп 
what we should presnme had been equally dignified in all other re- 
speetss which remark applies to a great many other buildings, and to 
uot a few in our own metropolis. The India House for one, is in 
pretty mach the same predicament as the Dablin Post-office; there 
likewise, we behold an hexastyle louie, which for sumptuousness. of 
character and prodigality of decoration may be called unique, it being 
the only thing of the kind we have where sculpture has been apphed 
to the Same extent. Taken by itself, apart from what is alongside of 
and immediately behind it, the external elevation of the portico is 
fully eariched—almost to overflowing—both frieze and pediment are 
sculptured, and groups of statuary crown the acroteria of the latter; 
yet all this pomp of architecture shows itself. but as a splendidly em- 
broidered pinafore upon a very homely dress. Їп sad aud sober truth 
it must be confessed that modern porticos are seldom other than so 


| many architectural pinafores, consisting of ошу a single range of 


columps—let them be four, six, or any other number—attached to the 
front of a building, but not of it, on the eontrary frequently contrasting 
with it so oddly and so harshly as to show utter disregard of all Кеер- 
ing and consistency of character, with a parading display of cheap 
classicality—nuw almost vulgarized by being hackneyed ad nauseam 
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Notwithstanding, that as treated by them, the idea of а portico 
almost excludes all idea of design, composition or combination, most 
architects are apt to pique themselves chiefly upon such borrowed and 
second-hand feature, and upon that kind of taste and correctness in 
regard to it which is altogether mechanical. However, we seem con- 
tent to accept the negative merit af accuracy in lieu of either inventive 
talent or artistic feeling; and further, to accept a portico, and nothing 
but a portico, as equivalent to an entire structure. Were not such 
tlie case, hardly would its portico have obtained for the Post-office 
the reputation it has done; because, although it is certainly a superior 
thing of its kind, and one of the largest in town, the building itself is 
anything but worthy of that appendage ta it, which, to say thetruth, cause 
it to cut much such a figure as a jackdaw with a solitary peacock's 
feather in its tail. All the rest of the building can be described only 
һу negatives. Even were its facade some degress better, and all of a 
piece in itself, still the whole would be but a very one-sided sort of 
affair, because althongh every side is to be seen, the posterior one and 
all, the architect seems to have relied upon cbtaining for them the 
loan vf Gyges’ ring, and accordingly gave himself no further concern 
about their nakeduess. 

In that respect, it must be confessed the Post-office does not stand 
alone, there being many other public buildings of that half-breed 
wherein, instead of being uniformly kept up and carried ont, architec- 
tural pretension is either greatly abated ur renounced altogether for 
such parts of the exterior as are not immediately in sight. This is 
the case for tnstance, in what would else be one of the most imposing 
masses of architecture in the metropolis: so long as Wellington-street 
and Waterloo-bridge were not in existence nor even contemplated, it 
mattered not in how slovenly dishabille the back of the westernmost 
range of the buildings of Somerset-place were left, they being at the 
time totally shut out from view, consequently it is no reproach to Sir 
William Chambers that he did not make fit to be seen what it was 
then impossible should be seen at all. Whereas now, in consequence 
of its being completely and most conspicuously expased to view, that 
side has been turned out from its original concealment,—converted 
from а back inta a front—not indeed nominally such, most assuredly 
na facade, nevertheless a front de facto, and as to situation, ‘The con- 
sequence is, its present condition greatly weakens the impression 
which the river front is calculated to produce of itself, quite destroys 
all illusion, aud causes that which should be “ imposing” to appear 
little better than animposition. ‘There, indeed, we behold a splendid 
architectural face, but it is impossible to entertain the idea of a mag- 
nificent architectural mass and ensemble, when we also perceive of 
what rude, misshapen, mean and vulgar kind the rest of the mass is. 
And perceive it we needs must, because that miserable West side comes 
immediately in contact with the principal facade, and is not only seen 
in combination with it—there being na other land view ta be obtained 
of that part of the building, than from the South-west,—bnt it shows 
itself the more distinctly апа in full face, of the two. Hence monu- 
mental character is entirely forfeited where it might have been—or 
to speak more accurately, where it might be most forcibly expressed, 
whereas во long as that West side shall be suffered to remain in its 
present state, it is a gross deformity in itself, and a glaring contradic- 
tion to the architectural pomp affected for such other parts of the 
general exterior of the buildings as are visible. Тһе immediate 
proximity of Waterloo Bridge only serves to render matters all the 
worse, inasmuch as strangers cannot go to view that monument with- 
out being struck by the unfinished beggarly appearance of the other. 
For our own part, we think that the architectural reputation of the 
British capital would be better consulted by completing such a pile 
of building as Somerset Place, than it is by sticking up dowdy York 
and Nelson columns, as if in evidence of bankrupt imagination. 

A much-wanted lesson for some other public buildings may be taken 
from one which albeit by na means to be commended for its design, or 
held upasa model of тебпей taste, has nevertheless one merit in which 
they are deficient, namely that of architectural consistency —of being all 
of one texture throughout, and not a patchwork dress of embroidery 
in front and “ filthy dowlas" behind. Although it faces what is so 
narrow as to be a mere passage rather than a lane, the South side of 
the Mansion House presents an elevation conformable in its design 
with the others, aud of the same material, therefore it is at least 
stamped by integrity of architectural character. So far itis irre- 
proaehable,—free from that contamination of grudging meanness which 
so frequently causes what is meant for grandeur to appear little bet- 
ter than hypocritical pretence, and finery concealing sluttishness and 
тарз. Besides the so-mucli-abused Mansion House—to which people 
seem determined to allow no merit at allj—we have very few build- 
ings exhibiting the consistency and completeness which are almost 
essential to all structures of a monumental class. So few indeed are 
they that they amount to scarcely a handful, since they may all be 
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reckaned up upon fewer than five fingers, viz., St. Paul's, the Mansion 
House, and the Bank, and there our catalogue would terminate, could 
we not now add to it the new ROYAL EXCHANGE. 

Here then we are arrived again at that edifice, after our long, and 
tortuous—some may call it tortoise-paced, prolegomena. — Тһе Ex- 
change does exhibit—and that, too, in a very striking manner, — what 
is generally more or less disregarded, notwithstanding its very great 
importance, namely, well-regulated architectural econamy in regard 
to keeping, and the duly apportioning decoration over the whole. 
Equal care has been bestowed upon all the elevations, and, although 
with some variation as to design, the same character prevails throngh- 
out three of them, while the remaining one is differently treated for 
the purpose of distinguishing it as a portal facade to the edifice. Of 
course all the designs fur the Exchange conformed with the condi- 
tions of the site, and whichever had been adopted, we should have 
had an insulated building of just the same extent as the present one, 
and showing four architectural elevations. Yet though as far as those 
circumstances alone go, па particular merit can be claimed for Mr. 
Tite, we think that he has availed himself of them more happily than 
was done by others. Unless our memory deceives us at this distance 
of time, in most of the othe: designs the chief architectural pretension 
was thrown into the West front and confined to that part so that there 
was more or less of falling off in the rest, the other sides being made 
quite subordinate aud of little interest in themselves. Most certainly 
we should have been exceedingly sorry to see adopted for execution 
that design of all others to wbich the three professional gentlemen 
who were ealled in to act as umpires inthe first competition, assigned 
the highest premium, although upon what grounds we cannot con- 
ceive, for if any reasons were alleged in support of such choise, they 
were not suffered to transpire, consequently we and the rest of the 
public went without the instruction we might have derived from a 
well drawn up report, clearly setting forth the peculiar recommenda- 
tions of the design sa especially singled out. Its mcrits—we cannot 
say its beauties— were of such an occult nature as greatly ta need 
having some light thrown upon them, but professional men are apt to 
be very reserved and very shy of enlightening the public upon inat- 
ters relative to their art, and some of them growl because “literary 
idlers” like ourselves presume to fill up the ranks that they desext, by 
dealing in architectural criticism. 

However, instead of conjecturing what could have been propased in 
favour of the design alluded to, let us be thankful for having escaped 
it, and by no means unthankful for having got so noble a structure as 
Mr. Tite has produced. Our apprehensions as to ane point are now 
removed: it was matter of doubt with us whether the peculiar form 
of the plan—the obliquity of the sides to the ends, —wonld not be at- 
tended with an awkward effect, but now find that as far as tlie exterior 
is concerned, that circumstance proves no disadvantage ; on the con- 
trary, it is, perhaps, highly favourable in one respect, because bad 
the West ai been as wide as the East end, it wonld probably have 
been treated just like the others, and there wanld have been no por- 
tico at all, or if portico there had been, it would have shown itself 
very differently from what it does now when it projects from what is 
just a sufficient mass behind it to serve as a quiet background to it, 
and give it relief; whereas greater extent of that front might have 
occasioned the intrusion of shops on each side of tlie portico—at least 
of windaws, whereby composition and character would have been very 
dissimilar from what they now аге, and would have partaken of that 
standard modern-antique physiognomy whose leading trait is a porti- 
co applied to rather than combined with a line of front behind it. We 
admit that the edifice would have been more homogeneous— would 
have been stamped by singleness of character and uniformity of de- 
sign throughout, had the West front been treated similarly to the 
others; but Шеп unless the plan had been rectangular, not only would 
tlie obliquity of the sides have been rendered more manifest, and dis- 
agreeably so, but that front Ше most exposed of Шет all, and so for 
principal as to situation, would have luoked insignificant in compari- 
son witb the others. Some distinction and importance might, indeed, 
have been given it by placing the tower at that end, had which been 
done, besides overshadowing the Merchant's Area, by excluding from 
it the afternoon's sun, the campanile would, we suspect, have had a 
very unfavourable effect upon the Bank, if bronght into such tmme- 
diate proximity with it. At all events we should then not have had 
the additional piece of architecture we have now obtained,—the por- 
tico facade, which if it does not strictly accord in expression with 
the other fronts, neither interferes with nor is interfered with by 
them. 

In Ив cusemble this portico may be termed unique, inasmuch as it 
is decidedly distinct from all previous specimens of the kind 1n the 
metropolis, and furthermore distinguished from them by qualities and 
circumstances of powerful effect. We do not say that it displays any 
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great invention; we do not deny that it bears a general and absolutely 
ioevitable resemblance to all other examples ancient and modern, be- 
eause all alike agree іп consisting of a colonnade crowned by а pedi- 
ment, exeept in tliose very rare instances where the semicireular plan 
is adopted, as in the two portieos of St. Paul's transepts—by far Ше 
most tasteful pieees of composition Wren ever prodaeed, and the most 
noble in style. Resemblance of that sort is, however, a very different 
thing from either aetual likeness or mere repetition. However diver- 
sified in other respects, all architectural features of the same kind 
inust have something in common, let the style be what it may. Опе 
spire, for instance, will bear a generic similarity to other spires, other- 
wise it would be something quite diferent from a spire, and would 
not answer to sueh name. No doubt some other arrangement of 
columns than that of a portico might have been adopted,—one at any 
rate more novel, perhaps quite equal—not to say superior in effect : 
that is very easily said, but those who start invidious objections of 
the kind seem to have themselves no idea of what that something 
should be, else they would probably give their ideas some intelligible 
shape. Dismissing all such unsubstantial, vague, and indefinite 
“might-be's,” and “might-have-been's,”” our purpose is to eonsider the 
portico as it is, and without claiming for it originality, we are never- 
theless disposed to hail it as a welcome. novelty of its kind. We 
grant that it keeps in the usual traek, but then it advanees very much 
further in it than usual,—far beyond the point at which other archi- 
teets have stood still. What has been done now for the first time— 
in this eonntry at least, might eertainly have been done over and over 
again, before: the only cause for surprise is that it should not have 
been done,—that our arehitects should have gone on eontentedly, 
giving us little more than so many external semblanees and mere 
shadows of portieos,—tbings which proclaim their own ineffieieney of 
purpose, and renounce even the appearanee of utility, being generally 
so Ше as quite to eontradiet the idea of shelter, and being some- 
times so tastelessly—not to say barbarously applied, as to look more 
like unmeaning and eumbersome exereseenees tlian organized and in- 
tegral parts of the buildiogs they belong to: they have the unhappy 
look of being intruders where there is little or no room for them, and 
where they are aecordingly squeezed up as inueh as possible in order 
to be no more in the way than ean be helped. 

In discussing the merits of the Royal Exchange portieo, we shall 
not lay mueh stress upon the superiority to others, which it derives 
from greater amplitude of dimensions: it is sufficiently obvious that 
ceteris paribus, columns forty-one feet high will make a more com- 
manding appearanee than such as are only thirty or five and thirty 
feet;—that an octastyle—or eight eolumns in front, beneath a pedi- 
ment, produces a richer and more majestic appearance than ап hexa- 
style, or what has only six columns so disposed. Though eireumstances 
of that sort have their weight and influence, and add to the aggregate 
impression, they would not of themselves excite our admiration,— 
very possibly might even increase our dissatisfietion, did we find the 
grandeur intended to be so produced maimed or nullified by inherent 
ignobleness of style and vulgarity of ideas, in other respects. Had 
the portieo in question little other exeellenee than that of its external 
elevation and imposing seale, a foot rnle would serve nearly as well 
as a pen to describe its beauties. Our admiration, therefore would 
have been eonsiderably less had this part of the structure been exe 
cuted aeeording to the arehitect’s first designs. Ву а most miraculous 
piece of-good fortune—one exeeedingly rare indeed іп arehiteetaral 
history, instead of being required to prune and pare down his original 
ideas, Mr. Tite was very liberally allowed to develope and expand 
them, and so to amplify his portieo as to render it, although still the 
same in front as at first, of markedly dilferent and highly improved 
eharaeter, Whether the alteration was suggested fo, ог by Mr. Tite, 
or whether it was at all in eonsequenee of the pretty general and 
strong approbation that had been expressed in favour of Мг. Donald- 
son's design, on aceount of the elassical сһагаевег of its portieo,—we 
know not, bat, although in its present form the portico does greatly 
resemble the one proposed Әу the latter gentleman, more especially 
in those peculiarities whieh so eminently Flings it from what we 
have hitherto been aecustomed to, the likeness does not afford any 
charge of plagiarism, since the other idea was only founded upon the 
example of the Roman Pantheon. It wonld be a difficult matter to 
establish and protect by patent any property of ideas in architectural 
design,—or could it be aceomplished, it would be well that the pro- 
fession should be restrained by severe pains and penalties from pirat- 
ing Sir Robert Smirke’s ideas of classieal taste and Grecian style. 

However derived, it is quite sufficient for us that we have at last 
got such an example as the portieo of the new Exehange,—one whose 
interior, а part generally treated as if of по aecount, and at the best 
little more than a blank as to deeoration, is strikingly replete with 
picturesque cffect, with varied combinations und play of perspective, 
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and is further set off by brilliant contrast of light and shade. We here 
pereeive something of the poetry of architectare,—certainly of its 
pictorial quality, since this interior would be an admirable sabject for 
the peneil, were it not also one that quite baflles its powers of re- 
presentation.* For very much of this eharaeter the portico is in- 
debted to the inner columns, whieh although only two in number tell 
for a уегу great deal by their value in the design. By their position, 
these columns distinetly mark out the plan iuto three divisions, the 
centre one of which is wider than the others, and of greater extent as 
to length, the portieo being there reeessed within the general line of 
its background, and through the open arched portal the inner quad- 
rangle, or Merchants! Area, shows itself in the distance, which vista 
produces a very unusual species and degree of scenie effect. The 
inner columns, and all the other eireumstauees of plan and arrunge- 
ment which we have mentioned, give to this porticu the charm of 
apparent iutrieaey eombined with perfect regnlarity, and of arehitee- 
taral uniformity without formality. Nor is this all, for we should 
leave one remarkable feature of its design and embellishment unno- 
tieed were we not to point out for admiration the richly eoffered 
vaulting of the ceiling. This last is qui e as much a novelty in its 
way as anything else in the design, for it exhibits a degree of finish 
and sumptaousness of character that in direct, almost might we say 
startling, eontrast to Ше sort of apology for or preteuce to cofferiug— 
any thing but Corinthian in taste—in tlie ceiling of the portieo of the 
National Gallery, which has only very shallow eoffers, without even 
so much as a moulding of any kind to them, and the look of beggary 
and blankness thus oecasioned is further inereased by the eciling being 
so very low, that it is almost on a level with the soffits of Ше archi- 
traves, or the tops of the capitals of the columns. Finish was cer- 
tainly not Wilkins’ forte, and microscopic as was his taste in some 
respects it seems to have concerned itself ehiefly about columns and 
intercolumniation, to the negleet of nearly all besides in design. 

To return to the Exchange; it may be thought strange that where 
there is so much riehness and decoration in other respects, the arehitect 
shonld have bestowed rather less of the latter thao is now usual upoa 
his columns, their shafts being left unflated. Fluting, however, is not 
indispensable, not essential to completeness, nor does the omission of 
it oecasion the appearanee of positive nakedness and want of Gnish. 
Although left quite plain, the shafts of eolumus will always tell in 
a building, because of themselves they amount to deeoration; and in 
a climate like ours and in a London atmosphere they sbow themselves, 
perhaps, with greater relief and breadth of effect when they are not, 
than they do when they are flated. At any rate, whenever sneh 
farther enrichment is applied to the'"eolumns, a corresponding or even 
increased degree of it should be applied to entablatures also. If the 
one are to be fluted, the mouldings of the others ought to be earved, 
and the soflits of their arehitraves embellished. It would further fol- 
low, from analogy and from regard to due proportion and distri- 
bution of decoration, that if an extra degree of ornamental finish be 
bestowed on the shafts of the former, it should be extended olso to 
the corresponding division of the entablature, whenee we should lay 
it down as a general principle that fluted eolumns require a senlptured 
frieze,—at any rate suel ornate finish in the collective entablature as 
will render the entire order of a piece, by proportioning the character 
of one of its main divisions to that of the other. Such, at least, is 
our doetrine—fully supported, as we think, by the fandamental and 
almost instinctive prineiples of taste; and let whatever may be 
thought of it, it cannot be ealled the mere repetition and dressing-tp 
again of what is inculcated as matter of course by the initiatory pre- 
cepts of the art. No sueh broad theoretieal maxims are laid down in 
architectural treatises, much less in the application of them shown in 
architeetural practice. Nevertheless, the latter supports and confirms 
them by making manifest, sometimes even painfully so, the ill conse- 
quences of not attending to what is so obvious in itself, that almost 
the least disciplined notions of architectural eonsistency might incul- 
eate it spontaneously, without precepts or authority of any kind. Of 
late years it has become almost the universal and ordinary praetiee to 
display almost the very two extremes of eharacter in what are in- 
tended to constitute conjointly one consistent order and uniform whole, 
for while all the decoration they are susceptible of is bestowed spon 
eolumns, the very parts which least of all need extra embellishment, 
all that is above them is treated as if meant to be be in contradiction 
to them, plain arehitrave mouldings, naked friezes, stunted and other- 
wise mean looking eorniees, and blank pediments being exhibited as 


1 Even the most correct perspective of the portico externally can but very inadequately 
express, or rather only hint at the design of the interior, therelore hardly need we say that 
the general views published of the buildiag—apparently one and nll made from the very 
same sketch, convey no idea whatever of the chnracteristic peculiarities of this example. 
In а geometrical elevation, again they disappear; the inner columns are completely cons 
cealed by those in front, the vanlting and its enrichments cannot be seen, aod the whole 
ts shown In а state of rigid lifelessnegs, 
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the entablature and complementary portion of fluted-columned order, 
For an instance of such nrder—atthough there is hardly occasion for 
pointing to any one in particular when they are, unfortunately, so nu- 
merous,—we may again refer to the portico of tlie National Gallery, 
in which the richness aimed at by the columns and the close interco- 
lumniation, is neutralized by the general poverty of the entablature, 
The latter may be very well in itself, and suitable encugh where plain- 
ness would bea propriety, and in accordance with the rest of the 
design, but placed as it is in juxta-position with elaborate ornateness, 
its plainness becomes offensive meanness, and the whole composition 
little better than a discnrdaut jumble of conflicting qualities. Almost 
might it be imagined that Wilkins never saw the pnrtico to which his 
columns originally belonged,—we mean that of Carlton House, an 
example which of all others then existing here we could least afford to 
spare, it being by very far the must complete, the most perfectly 
finished up in every respect, (with a highly enriched frieze and cor- 
nice,) aud being strikingly majestic 2 grandiose in its ensemble, not 
a little picturesque withal in its plan, and further distinguished by 
having inner columns, very differently disposed, however, from those 
within the portico of the Exchange, they being so placcd as to divide 
of that part of the plan which was recessed within the building—and 
which rendered the whole portico very nearly as deep as it was wide 
—as а sort of pronaos or inner loggia, whose floor was ona higher 
level, there being a flight of steps up to st, which last cirenmstance 
contributed nnt a little to picturesque variety. Still, опе sad draw- 
back there was, upon all this assemblage of architectural pomp and 
beauty, one, however, which did not accuse Holland of either negli- 
gence or want of taste, it arising solely from architectural correctness 
being made to give way to convenience, for in order to render the 
portico “practicable for carriages, instead of its being made 
triprestyle, or with three intercolumns on its flanks, as it else would 
have been of course, two of the intercolumni were laid into one, 
thereby producing the disagreeable appearance of a wide gap, as if a 
column had actually been taken away from each of those sides. The 
convenience was undoubtedly very great, усі dearly purchased; and 
the only thing that could reconcile the eye to such defect, was that 
the interior of the portico was more exposed to view. After all, the 
portico of Carlton House—though hardly ever mentioned, while that 
of St. Martin's church continues to be cried up, even at the present 
day, as a sort of prodigy, at least as perfection—was the finest example 
of its kind we had,? unrivalled, until now in some respects surpassed 
by that of the new Royal Exchange. 

Resuming our remarks upon this last, we venture to give it as our 
opinion that it won'i not have been amiss to try the effect of a little 
polychromatic decoration within the portico, if only by way of expe- 
riment, and at first with colours that might have been easily expunged 
in case of the result proving unsatisfactory. Painting cf the kind in 
that situation would be equally protected from the weather, and stand 
just as well as within the ambulatories around the open arca. Intro- 
duced into the portico*—not that we wish to have seen it there—afler 
just the same fashion, and to the same extent and degree, polychromy 
would have been a more decided novelty in itself, and also appro- 
priately characteristic of the particular building, аз announcing in the 
principal entrance to it the style of decoration adopted for the public 
part of the interior. Nay, the effect of colour within the portico 
might be tried with the greatest facility and without the slightest hazard 
there being a model ol that part of the building upon a sufficiently 
large scale for an experiment of the kiud, or a still larger one might, 
if necessary, be prepared for the purpose. It would be a futile ob- 
jection to say that it is now altogether too late to think of such addi- 
tional finish to the portico, since it is of a kind that might still be ap- 
plied, should previous experiment justify its being attempted, the 
only other consideration being that of extra cost, am exceedingly 
trifling one with the citizens, if we may judge by the alacrity with 
which they expended their money upon temporary decorations, aud 
the fittings-up for one day that were meant to be pullings-down the 
next. 

All that we desiderate further for the exterior of the portico is two 
statues for the pedestals that close the ends of the flight of steps. So 
placed, they also would be a novelty, for we know of no instance in 
this country where figures of the kind are introduced after that man- 
ner as accompaniments to a portico, and so far more effectively than 


2 We might seem to be sltogether ignorant of the existence of such an acqnisition to 
tbe portico class as is that of the Fitzwilliam Museum, Cambridge,—so cspacions in its 
interior, and picturesque in its arrangement,—were we to pass it byentirely, but this mere 
mention of it thus іп a сотов must suffice on the present occasion. 

з We have seeo it mentioned that the frescoes within the coloanade of the Berlin Mu- 
seum were '* inangnrated" on the 15th of Octoher last, but without the sli htest remark 
as to the effect produced by them, on the architecture, or to Inform ns whether the range 
of Iooic columns tn front is at all improved or not hu appearance by suck pictorial back- 
ground to them, 
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when placed on the acroteria of a pediment, where as statues they 
cannot be properly seen, but show little better Шап so many oddly 
shaped pinnacles. Put in advance of the portico, statues would in- 
crease the general stateliness of its appearance, and combining in 
perspective with the columns would produce a very unusual degree of 
picturesque richness, Of the portico we may now at length take our 
leave, with the remark that the sculpture is of more value as an ас- 
cessory to and filling up of the architecture, than for any particular 
merit as a work of art. 

The other elevations of the exterior will not detain us so long, for 
instead of speaking of them separately, we sliall make a few general 
observations suffice for all. And looking at them we cannot but regret 
that it was deemed expedient to incorporate shops with such a struc- 
ture,—a regret in which the architect himself, no doubt, sincerely 
joins ns. We do not so much object to them on the score of their 
being shops for retail business, and in such capacity beneath the 
dignity of a Palace nf Commerce, as because they cut up the archi- 
tecture, destroy all breadth and repose, cause the lower part of the 
structure to appear too slender and weak, and the upper to luck more 
massive and heavy than it otherwise would, and all the more so 
because the shop fronts are, almost of necessity, in a light and what 
may almost be called a fragile style. We think, therefore, that the 
building shuwed itself rather to advantage than not, in the interim 
between the scaffolding being taken down and the hoardings removed, 
whea ошу the upper half was visible. There is hardly eny appear- 
ance of piers at all to the arches, merely strips on each side between 
the arcades and the pilasters, consequently the whole of the lower 
part has the look of being crowded and squeezed up, more so, perhaps, 
than would have beon the case had the pilasters been omitted and the 
piers unencumbered, Had it been possible not only to get rid of the 
shops, but to dispense with windows altogether on the ground floor, 
making the lower parts solid masonry with jointed rustics,—as is 
actually done in the Royal Exchange at Dublin, the general character 
of these elevations would have been incomparably superior to what it 
is at present, and withal, markedly distinct from anything we now 
have. At all events, shop windows might surely have been omitted 
in those curved portions of the exterior which connect the north and 
south sides with the east end; for arches on a curved plan have апу» 
thing but an agreeable effect or appearance of strength. 

If these strictures amount to rather serious dissatistaction we cannot 
help it; our censure must be taken along with our praise, or if the 
latter be not worth having the other may stand for nothing. As soon, 
however, as we get over the shops, we can resume our beuignity, and 
speak in favour of the upper portions of the elevations, without going 
against the grain of our critical conscience. Here there is certainly 
по lack of ornament, for it is indulged in even to profusion as regards 
the windows; but when we say “to profusion,” we do not therefore 
mean to faulty excess. It is something to find that windows can be made 
to take a far more decided and important part in architectural design 
than they have hitherto been allowed to do; and that instead of being 
made to look as if they were ashamed of showing themselves at all 
they here display themselves in peculiar “bravery.” We haveheard 
them compared to picture frames—one of that cheap sort of compa- 
risons which are employed from lack of critical argument—but we 
have yet to learn what it is that constitutes that particular, and of 
course very discreditable resemblance. If we are to judge by com- 
parisons and resemblances, we might with quite as much truth and 
propriety say of the windows which our ultra-Greek architects ex- 
hibit, that they too resemble frames—not indeed pieture frames, but 
the straining frames on which picture canvasses are stretched, they 
being about as plain and free from all ornameot. The windows of 
the Royal Exchange manifest considerable study of detail, ability of 
invention, and diversity of design, far more of them all three than 
one of the notables іп the profession lias expended upon all the build- 
ings he has erected, and they are surprisingly many, when we consider 
how small his practice would have been had it depended chiefly проп 
his talent, which has procured for him no more flattering distinction 
than the epithets of “ Machine” and “ Milk-and-Water,’ the ideal of 
respectable and intolerable mediocrity. We wish that Ae could be 
exchanged—for any body else, or if for nothing it would still be a 
bargain. 

We own that the windows, and some of the other decorations of the 
Exchange, are calculated to horrify architectural precisians and 
puritans,—those who eschew all innovation as contagion, and denounce 
as illegitimate whatever deviates from their own formal rules for 
producing frigid insipidity. We leave to others to enter into logo- 
machics as fierce as they are finical about mere names and words, for 
we are always ready to accept as legitimate in art that which is me- 
ritorious and satisfactory in itself, and if it comes to us without pro- 
ducing a licence from precedent, we welcome it all the more as ай 
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enlircly new acquisition. As to the edifice we are speaking of, we 
admit that its style cannot be called pure, and that it may without in- 
justice be termed heavy, but if without injustice so also without re- 
proach, for of heaviness it has no more Шап befits its character; or if 
that term must be exc.usively employed as one of censure, substitute 
“ boldness” and “massiveness” in lieu of ite Perhaps we could tind 
no more expressive aud appropriate epithet than what we chanced to 
hear applied by a person who, after looking at the hui ding for some 
time, addressed his companion with the exclamation of “ Well, now 
that’s what I call a уошу style!" Jolly it certainly does look in 
comparison with the meagre, starved-visaged buildings we are aceus- 
tomed to behold. There is aa expression of both stateliness and 
sumptuousness—qualities which we do not meet with so very often as 
to have to complain of being surfeited with them. Aflluence there 
is, too,—exuberance of ornament, and much of it may be said to be 
exaggerated; yet суеп such excess becomes qnite a merit in com- 
parison with the opposite faults of feebleness and nakedness. 

Simplicity, or what has been so callud—and a plausible name goes 
à goad way in such matters—has been greatly overated by us, and the 
affectation of it has led to the adoption of what cannot so properly be 
called a style, as an extinction of all style, patched here aud there, 
perhaps, with a few broken bits of Grecian and Roman. lt is full 
time to have done with that; and we not only hope but think thatthe 
new Royal Exchange will he!p to banisb it henceforth from our public 
buildings at least, and such others as make any pretension to architec- 
tural display. 

Concerning the interior of the Exchange we cannot speak as yet so 
fully as we could wish, nor can we now speak of it so fully as it would 
be in our power to do, were we not apprehensive of being thought to 
claim too much space for our remarks, wherefore we must confine 
them to that part of the interior which is of chief architectural inte- 
rest, and to which alone the public will have access, The Merchants’ 
Area of course censtitutes the Exchange properly so called; yet 
although it is so far, the very body of the plan, and heart of the build- 
ing, its architecture is exfernal, the place being only an open cortile 
or piazza surrounded below by arcades forming spacious ambulatories. 
Somewhat strange it certainly is that the merchants should not have 
availed themselves for their new edifice of the opportunity of render- 
ing that part of it where they assemble for business more commodious 
than the former one by roofing it in so 2s to protect the whole cf it 
from the weather, as might have been done without converting it iuto 
what would have resembled merely a spacious room or interior of the 
usual kind. There would not have been any necessity for deviating 
from or disturbing the present design, since the four elevations might 
have been just the same, cxcepting that there might be required to 
have been added to them a clerestory with open unglazed arches, 
which together with skylights or open glazed compartments would, 
we think, have afforded quite as much hght ара ventilation. There 
was not very far to seek tor a practical instance and test: Hungerford 
Market supplies опе. That holds out a sufficiently suitable idea for 
a Merchants’ Hall, and might lave removed whatever apprehensions 
were cntertained that by being covered in the area of the Exchange 
would be too much darkened. 

However, we shall not pass censure on the merchants for adhering 
to the plan of their former buildiug,—the only one, perhaps, accord- 
ing with their notions of an exchange, and therefore oot to be ex- 
changed for any other. The inconvenience attending it,—if it be not 
an entirely imaginary one fancied by us—will be felt by thein, not by 
ourselves, who are very well content to behold what is a much greater 
architectural rarity here than а spacious covered-in тоот of any kind 
would be, namely, an open cortile of uniform design aud entirely closed 
іп onallitssides. We сап not call to recollection any thing that we 
liave at all similar in ebaraeter, for even tlie inner eourt or quadrangle 
of the British Museum is of quite a different one, and still would be 
so were it just in the same style, and precisely ia the same taste, in- 
stead of being in those respects the very reverse of the other,^ Тһе 
inner court of tbe Museum is very far more spacious than that of the 
Exchange, its area being no less than nine times greater, from which 
many would at once infer that the effect must be about nine times 
grander, whereas it is really just an inverse ratio, Beyond certain 
limits, increased extent of space dimiuishes the effect of the architee- 
ture around it, unless the latter be augmented in the same proportion; 
contracted space, on the contrary, enhances its effect. Thus, the cor- 


4 That any architectural character or finish at all should have been bestowed upon a 
part of the Muscum, which is all but entirely ahut ont from notice, seeois to us aomewhat 
üt variance wlth that economy which has considered bare brick walis вис ently urua- 
mental aod dignitied for the whule of the exterior except the South front—the smart 
plnafore to ай uncuuth mass of meanness if not of positive ugliness. The columns, untie, 
&c., пом secluded from view, within that court, would have just sufficed to decorate and 
face with stone eleven hundred feet of the exterior, or rather more than both the East and 
West sides!—Surely this docs not tndicate the must judictons management, 
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tile within the Exchange has the proportions of a lofty hall, and archi- 
tectural character. predominates in it; but in the other case, the pro- 
portions become those of a very low room, the architecture loses much 
of its consequence, impressivencss of ensemble is greatly weakened if 
not destroyed, anid the general appearance differs but little froin that 
of so many distinct though uniform buildings ranged on the sides of 
an open space. Difficult as it is for us to express our meaning clearly, 
we may perhaps illustrate it—though somewhat fancifully—by saying 
that the Exchange cortile has а eertain peculiar and rich architectural 
flavour—a choice and peregrine relish almost unknown among us. 
Spacious as it would be for a room, the Merchant’s Area is small— 
we do not say too sinal’—as а court, for although the entire plan, in- 
eluding the arcades or ambulatories, is 155 feet by 11), the court it- 
self or open part does not exceed 116 by CO feet. It is accordingly 
treated differently from the exterior, for a single large order, as in the 
latter, would have taken off from its apparent size, and have been rather 
overpowering; wherefore the elevations are made to consist of two, 
the lower one Doric, the upper lonie, and we hardly ueed add, of 
Italian character. Неге, too, there has been a considerable deviation 
from and improvement upon the original desigo, it being at first in- 
tended to leave the lower order quite open without any arches be- 
tween the columns, in which case, һесій 8 tbat the colonnades would 
have had a poor and stragging effect in themselves, unless the inter- 
columniation could have been reduced by increasing the number of 
the columns, there would lave becn a most disagreeable expression 
of weakness in the whole of the lower part in comparison with that 
above it, which expeession would have been any thing but mitigated 
by the very unusnal depth of the ambulatories within. The columns 
being attached to piers, and, thus contracted, the openings converted 
into arches, the whole has now an air of adequate substantiality and 
compactness, and the ambulatories themselves are less exposed to the 
weather, We shonld however have liked to see moulded archivolts 
to the arches, as such a degree of finish seems wanting in order to 
bring them more into keeping with the very ornate cliaracter of the 
other features. Ornateness to an unusual degree—such as may be 
aled even floridness, certainly prevails 1n the upper order, whose 
Windows are even still more remarkable as composition, than any of 
those onthe exterior; each window occupying the plafond (pla! fond) 
or back of a large niche-like recess, coved and panelled. The window 
itself has rich dressings, and is surmounted by a pediment; and the 
arch aver it has a sculptured keystone in the form of a cartouche. 
Thus the general composition of the upper order preseats a series of 
arched compartments between the columns, corresponding with the 
open arcades below. Decoration hus been applied with ungradging 
hand, and such is the variety and complexity of details that repeated 
examination is reqnisite tor noting all its particulars. Іп many of the 
other designs which were sent, tue interior court was, on the contrary, 
marked by exeessive plainness, as tf appearance was there of no mo- 
ment. Such, if we mistake not, was the character of Mr. Donaldson's, 
and if such really was the ease, it would have formed a more striking 
than happy contrast to his splendid portico, In the edifice actaally 
erected there is, fortunately, no such anti-climax,—no falling off in 
point of richness. However high expectation may b» raised by the 
portico, there is no danger of disappointment being felt on entering 
the cortile, whose effect is considerably enhanced by its not coming 
immediately into full view, on passing from the other, but being ap- 
proached through an intermediate space, in comparison with which 
it forms a wide and brilliant expanse,—brilliant certainly іп polychro- 
mie embellishment, to quite an unprecedented degree, &c.,—we were 
going to say surpassing every thing clse of its kind, but we have at 
present nothing else ot the kind, execpt it be in the Temple chureh. 
We are aware that Mr. Sang's decorative encaustic painting in the 
ambulatories docs not satisfy every one, nor can it be considered more 
than mere decoration, without pretension to pictorial art: still it 
serves to shed a glow of warmth and splendour over the place; and it 
is highly creditable to the committee that they should have shown 
themselves willing to adopt improvements and additions both in this 
and a variety of other respects, so very far exceeding what was origi- 
nally contemplated. One strong proof of their desire to render their 
edifice complete at all points, in decoration, was the introduction of 
tesscllated pavement for the flooring of the urea,—whieh was tasteful 
and classie in design, and no doubt singular, striking, aud superb in 
effect. But, alas, ! that was but a transitory gleam of splendour, no 
other trace of which is left than an. cugraved delineation of it upon 
paper. Whether or no the mischief is at all to be attributed to the 
hurried-on ‘Inauguration’ and to its being then trodden upon by a 
concourse of persons, before the cement had had time to harden, it 
was found necessary to take up tlie tessellated pavement again, and 
replace it by one ot aspbalte. This solemn failure is greatly to be re- 
gretted, not only on account of the Exchange itself, which has thereby 
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been despviled of a magnificent piece of decoration, but because it is 
likely to prejudice against, and deter from, again attempting tessel- 
lated flooring—at least upon anything like the same scale. 

We have not yet taken our readers over the whole edifice, but, al- 
though much that is highly attractive and worthy of notice remains to 
be spoken of,—viz., the apartments constituting what is called ‘Lloyds’, 
which are unusually spacious, and in some respects of novel character 
also,—we must be excused from conducting them upstairs, lest tlie 
Editor's patience should be exhausted, and he kick us and our article 
down stairs without any ceremony. So instead of looking at those 
rooms, it behoves us to look to ourselves, and to see that our paper, 
does not grow to such dimensions that no room can be found for it, 
but it must be exchanged for some other, which sort of Exchange 
we most assuredly should not admire at all, nor should we сай ita 
Royal one, though made by Regina herself. 


ON THE OILS HITHERTO USED IN PAINTING; 
AND THE NATURAL AS WELL AS REQUIRED PROPERTIES OF ALL 
OILS FOR ITS USES. 

No. П. 


Lanzi’: might well say, “ Much will he do for the Art who can tell 
us with what gums, with what mixtures these Greeks painted ;" and 
as justly assert, after all his indefatigable enquiries, “ Correggio's 
vehicle is lost aud inimitable;" for, after years of labour, I came to 
the conclusion, that no one oil, no ove agent, as a vehicle,? could effect 
the desired end; and, therefore, by combining the elementary princi- 
ples of the best terebinthinaties, so as to dry without the rising of oil 
and thereby prevent lowering and yellow horn, I gained as far as I 
could judge, the chief desideratum of the Art, and subsequently joined 
to this the powers of glassa, which I saw clearly had been used by 
Correggio and Rubens so as to glaze with that splendid, ever-flowing 
power, which І honestly believe no other earthly agent at all ap- 
proaches; but the difficulties of the subject in its enforcement, no 
man can possibly conceive. I have now before me six quart bottles 
of the same agency, varied to snit first one caprice, then another, until 
nothing short of the most minute diary could have prevented confusion 
and loss of first principles, and this only between the dates 1841 and 
1844, and two of the finest elementary matters were actually rejected, 
one to please a colourman’s® caprice because of its colonr, the other 
because of its smell, in defiance of all my experience and assertions; 
although, I am now prepared to prove by the liviog testimony of an 
artist of no ordinary^ qualifications, that an Italian experimentalist 
of note now living, extracted the one from an accredited picture 
of Correggio, which my friend saw, first in the state of powder, 
next after evaporation of its solution in Из original form; and 
that in searching the public archives he found evidence of the ех- 
penditure for glassa, бс. And further that my friend under his 
instruction learned to overcome its difficulties,5 used it, and con- 
tinues to use it with unquestionable effect; nay more, the employers 
of Corrgegio,? paid for similar articles for Correggio’s use; and three 
powerful agents out of five, acquired by me from sheer thought, 
labour and cost, in a word from practical deduction, were proved, 
to my conviction at least, to have been actually used by this hitherto 
iuimitable painter; and that with one alone a mere dauber could 


1 Lanz, Vol. 1. 

2 So little da varniah makers know or even calourmen what a vehicle requires, I am 
naw compelled to retrace my atepa, and the vehicle Із now precleely what my landscape 
hy Birch was painted with, and insert thoae agenta ta I845 which !u 1842 Masara. New- 
men’s rejected. 

а That la а necesaary caprice of trade; the tradeaman keepa what will sell—what the 
mojarity demanda, aud he considers euch demanda his desiderata. 

а Mr, Salter, the palnter of the Waterloo Baoquet, of 56, Pall Mall, whe kaows mora 
of vehicle than any man I have met with in thirty yeara. 

5 He «На found the agant (1827), fram an ancient baok, waa taught by him who disco- 
vered It by anulysia of a plece af a real Correggla * to use lt” Mark the aimilitude af our 
labonra and circumatances—a practised painter could not use it well uatil taught hy the 
philosopher; a calourman nnd amateur paluter rejected mine firat as too dark, secood aa 
of a bad amell; Mr. Birch's hrushes atuck fast іп my landscape two yeara ago, as too 
fiercely drylog; Mr. Eastlake сопа not get Ша firat apecimen to ‘dry at all’—yet da we 
agree. 
EG Thie wilt he better given ia full and ' formally’ by my valnahle friend In a communi- 
cation to the Royal Commlealon of the Flne Arte, aad in deference ta whose “ equal right 
to fame" 1 use the пау obsolete term “ glassa,” (which I take to hava heen a trading term 
synonymona with what was termed gutta succina), the pnre gum fornis of the Monk Theo- 
philus, which Merimée, пв a crotchet, Ideatified with capal,—hut which oo more referred 
to яп absolute “gum” than the old name of catechu, а vegetshle extract, viz., Terra 
Japonica—referred to any earth.—I would neither fareatall my own “ past’? communica- 
tloa ta the Sacretary af tha Royal Commisaian of the Fine Arta, nor апу my friend may 
Intend ta make, for this ig а second adveat of painting, an absolute resurrection of the 
yehicle of Corregglo, 
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have produced impasta and lumiuosity which Reynolds tried in vain 
to achieve. But, to return systematically to my last paper. 

Oils, I have said, must not be tampered with. A simple, pure, 
vegetable oil such as linseed or poppy, bleached,’ if you please to 
bleach at all, in defiance of my experience, by the sun alone, (although 
in this climate you never can gain the state called by Cennini baked— 
a state quite opposite to that of boiled oil.) A simple oil, I say, joined 
with a pure resinous vehicle, a proper dryer for this climate, and such 
a glazing will defy time; and, I repeat, with these, good flake or 
Kremnitz white is more permanent than ultramarine in ordinary oiis 
and Macgelps: for the one will not change, as a white, while the 
other does, in effect, change as a blue (however permanent in itself), 
when covered by an acquired yellow. 

It becomes clear therefore, painters who love their Art and look for 
fame, for I do not address such vulgar drivellers as said the other day 
publicly, “Ше cared not, зо long as his pictures outlived the exhibie 
tion and brought him the price, if they died away the next дау)” and 
some months ago to another— what care I, they will stand my time" 
—such beiogs are too grovelling, too heartless to feel the lash, or I 
would broadly give the “local habitation and the name." Painters 
who seek the laurel wreath of posterity must dash off their ancient 
prejudices—spurn idle empiries who advertise this and that colour or 
mixture, and inverse their ideas of permanence, choose simple pig- 
ments few in number, torture less with the brush, depend wholly and 
solely on vehicle, and use less oil and that simple and pure, heedless 
of shop limpidity—use a proper dryer with every lead or tender colour 
as well as with lakes or blacks, and cease to be deluded by body, 
however convenient it may be. They must cast aside all Macgelps 
sold io the shops, however puffed off, and make their own of сора! or 
glassa, which is infinitely better, and remember the empirical addition 
of copal to brighten colours, however learnedly vaunted by Merimée, 
only betrays a total ignorance of all practical desiderata and the зіш- 
ple principles of permanence. Their oil will then not retrograde, as 
it now does, by an unerring law of nature, and their pictures will not 
БІ cm or crack, but remain gloriously steadfast, rich, flowing and 

resl. 

I have alluded, in my last paper, to the non-use of dryers except 
where a lake or black required forcing, let them remember lead re- 
quires forcing also, simply because it wants also fixing as rapidly as 
possible, and so with vermilion, &c., or its gravity assists the oil in 
rising, which it does into cups or vallies from which tlie skin radiates, 
and this skin which Fernbach mistakes for au oleate of the pigment 
contains no pigment at all, it is a mere film or artificial caoutchouc 
(or Indian rubber) and the pigment is always found beneath after rub- 
bing it off with pumice, beautifully pure but full of ха ев, Fernbach 
in fact rides a silly hobby,® that of theoretic chemistry from a bad 
school, with nomenclature for a vest and his saddle a sort of Liebig 
skin. I am amply disposed, however, to “render unto Cesar the 
things which are Caesar's, and unto God the things which are his." 
M. Fernbach is said to possess some secret vehicle on which he sets a 
high value, and that the book, therefore, he has ushered iuto the 
world contains it not, but that this vehicle smells strongly of the 
copaiba balsam—here the enquirer has shaken Liebig’s nonsensical 
elementary science off, and gained a grand point. Copaiba was used 
by me twenty years ago, and every other natural balsam and gum resin, 
not only known to modern medicine, but many which modern medicine 
scarcely knows the name of.? Copaiba was recurred to again Бу me 
four years ago. With copaiba, as one agent, I had a landscape painted 
by a Mr. Birch? two years ago? and two quarts now stand as refuse 
in Soho Square. Copaiba I first used twenty years ago with an es- 
sential oil to imitate a balsam long op but of great solvent 
powers, viz. the beautiful Balin of Gilead (Balsamum Gileadensts) of 
which I possessed a brilliant specimen from the cabinet of the late 
Dr. William Marris, the well-known bibliomaniac. Copaiba was used 
by Sir Joshua Reynolds,as I see by his diary; and whoever possesses 
at this moment Sir Joshua’s portrait of Goldsmith can amply test my 
experience, if painted, as he states in the diary, with copaivi, as 
he calls it, and lead, it will be found the hand has the colour good, 
impasta fair, but Zoo fixed, too solid, that is not floating as if fixable 
but not fixed—and finally, full of cracks,—this will surely be if the 


7 See further of Mr. Salter’a heautiful alcoholic treatment іп the sequel. 

а And Salter has profited by oot followlag the aame path. Let a paioter be well read 
and versed in the nature and hiatory of what he uses, hot never а chemiat (affected to he), 
nor ever troat the oxygen and hydrogen gestry of the mere teacher'a chalr, these men are 
lncubi aud ignea fatui, ant of their sphere they langh at your folly while yau quote their 
trash, Obviously they are theorlsts,—practically know nothing. The worst püyalciana, 
toxicologists, paintera, and farmera 1 ever knew, were these amphlhie af sclence. 

э Not one in every thousand ever heard of some commou dispepautariea nat five hun- 
dred yesra ald. I соціа prescribe with 8 or 10 syaaoymea and medicinea the majority 
never heard of; and 1 name it only ta exemplify the fact that modern chemlatry, bye- 
named philosophy, la the owl on the donkey of Pope’s Dunciad, and its motto “ nil degs 
peraudum." 

19 Of Brewer Street, Golden Square, 
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lead were used in powder or ground in oil, but no excess thereof; this 
terebinthinate being a grand preserver of lead, simply by a resinous 
shield preventing the rising of the oil. Copaiba was used by me 
in some specimens given by me to Sir Martin Archer Shee, but I fancy 
thrown away, two years ago in pure detestation of the classies of lis 
art, and what he emphatically termed. * black pictures of the greatest 
fools ороп earth, Ше connoisseurs.” Finally, copaiba was used by Cor- 
reggio, which, as I before said, was one of the three agencies used by 
me, and is the only good diluent, in delicate proportions to be giined 
only by practice, of solutions of glassa, which again the varnish raakers 
know nothing of —their only method of treating it being by ordinary 
practice which destroys its chief and strictly characteristic traits; nor 
can any living artist, except my friend Mr. Salter, use its solution 
withont being tanght from the results of practice. This glassa was 
my rejected article for “colour’—copaiba for its “smell,” which 
greatly to my cost I mixed and modelled, steamed and distilled in vain, 
to please the colonrman. Copaiba, however, сап only be used in cer- 
tain given proportions; first, because it begets tack ; secondly, be- 
cause containing extractive it is disposed to turn brown by light, 
whereas the painter requires, if possible, such agent or such quantity 
as shall bleach by light. Copaiba proves the concluding portion of 
my last paper, which Reynolds was ignorant of, viz. an “ inverscd lam 
WU RUE for it is naturally a bad dryer,and yet with lead alone 
cracks more Шап most of the hardest gums, 

The mere varnish maker would reject this, as he would ай soft gums 
(as they are called), but he knows nothing of vehicle, in which it can- 
not be too soft. And, the glorious property of glassa next to its 
“ flow, which the innocent colourman rejects, however beautiful in 
working, almost as inveterately as he does its dark colour, at the very 
moment he recommends Macgelp with much more cclour, because “it 
does flow," will not stand out or stand up. Now, in the first place, 
every true artist knows Macgelp is infimtely more valnable for its 
“bearing ont" (for a time only), Шап for its “standing out," though 
useful. And these genii of the shop little know that this ¢rherent flow 
of glassa, this inimitable resemblance of molten glass can be checked 
at our pleasure, and stand out in the highest pile upon pile, the finest 
imitation of muslin threads or crystal ramifications.?? Still has the 
use of glassa its obvious limits; it cannot be used empirically; it has 
no preservative power wiih lead, and has also some disposition to 
brown; and flowing surpassingly would—witb oil—dispose it to rise 
because of this flow, if not modified by the dictates of practice. 

1 had intended to trace the various oils used in painting from Plu- 
tarch’s day to that of Pliny, from Apelles to Andreas Rico, and the 
gradual changes from the “cera Punica in oleo liquefacta" tu wax, 
cil and resin.—Oil and resin with lesser quantities of wax, until soln- 
tions of resiniu oleo de sasso, or spirituous vehicle made the picture а 
mass of sheer brittleness, as in the Rico picture of the Museo Mediceo 
described by Lanzi and Tambroni; or the pupil of Georgione ex- 
amined by me, which picture, though evidently painted with oil as 
the vehicle, was a mass of resin, as mentioned before, and blackened 
considerably from Ше action of a very slight absorbent and bad gesso 
ground; and ultimately, as the zenith of vehicular progress, to 
СШ сое resinous vehicle combined with glassa glazing and splendid 
imperishability; but as 1 know Mr. C. L. Eastlake, with one of the 
best artistic libraries in England at command, great artistic powers 
and experience, anda brain infinitely better adapted to special re- 
search, and moreover a better linguist, has it in hand or in per- 
spective, І retire gladly to what I am more au fait in giving, mere 
practical experience. 

I bave made more than five hundred distinct experiments on panel 
during the last year, and can preserve lead as I please. I have used 
every artificial precipitated silicate, (not to be confounded with the 
impostures called silica and glass media, mere trash conglomerated 
duriog tlie borax mania, a large parcel of which 1 analyzed for a реп- 
tleman three years ago,) and I must here defend Mr. Field against 
the flippant remarks borrowed by Mrs. Merrifield from the Davy and 
Merimée and Taylor school. Soft glass containing lead I have de- 
tected in several pictures; in others pumice and burned bones; and 
as Сеппіпо Cennini used, and almost every other great painter of 
whum we have any record, this glass in grinding, as а separater of 
particles, it is almost impossible, in such a day of close experience 
and personal manipulation, that the powers of this vitreous silicate as а 
fine dryer should have been neglected ; besides, we lave incontestible 
evidence that it was used for another purpose, viz. to produce rough 
and sparkling particles in the middle painting. Ground lead glass 
with an artificial silicate most assuredly preserves aud bleaches lead 
in oil, and prevents by fixation the rising thereof. 

Strass, or paste fur Paris diamonds, flint glass alone, every sort of 


13 Aye, or as Мг. Salter says, а “bundle of lighted matches, solid, firm, distinct, and 
1ual ‘strips of wood,’ with drops of fiery, flowing, liquid brimstone !” 
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flint in common, Brazil crystal, aqua-marine, and diamond dust, I caused 
to be levigated with much labour three years ago, and found none pos- 
sessed of this power in the manner апа quantity of artistic painting; 
if, therefore, tlie allegations of certain house painters and their colour 
makers һе true, witli reference to flint and green bottle glass after cal- 
ciuation, it must be from the greater quantity used in Ше one and 
mixed with more boiled oil, and in the other the probable presence of 
iron and manganese both quite incompatible with artistic nse. 

Oil, I have again and again asserted, must not be tampered with ; 
and I have shewn the fallacy of bleached oil, and if corroboration were 
wanted I have given enough in pointing to Leonardo da Vinci,*? 
whose oil was beautiful, but he пег produced Correggio ner An- 
selmi nor Rubens’s general eflct, neither the combined impasta and 
permanence of the one, nor beauty and permanence of the other. 1 
have shewn the fallacy of chlorine bleaching, though elegant and cre- 
ditable to the bleachers; I am bound, however, to give an apparent 
exception to my own rule—Mr. Salter by a peculiar alcoholic action 
does good, not in bleaching, but in the abstraction of dirty mucilage 
and water, and although F have used some hundreds of agents and 
nitric ether among them, I cannot recollect I ever used alcohol, and his 
judgment, tact, aud manly perseverance, in using that which gibes and 
jeers had turned тапу а man from, redounds to his credit. In two 
centuries will his pictures be such as Wilkie's are not now, and in 
fifty years will be less,—Ere that time they will be, on the contrary, 
a crackling memento of genius in decay, for Wilkie tricd the trick of 
the Flemish school, viz. to produce by asphaltum and Macgelp ап 
imitation of this flow and brilliance. 

The empty assertions which blemish Mrs. Merrifield’s translation of 
Cennino Сеопіпі, borrowed from the theoretic schools, I trust in ап- 
other edition she will erase,—such as “е know ullramarine сап 
preserve other colours,’ when it cannot preserve itself (in oil) ; “soda 
has great preservative power,’ because, forsooth, soda exists in nltra- 
marine, in which she forgets soda, as in glass, is а v/s inertie of mate 
ter, so much so, fluoric acid sooner attacks its silex than its sodas and 
if it were not, if it were free, that is active, it would be a filthy, de- 
structive, efllorescing, banefnl agent, the curse of the Art. And if it 
could preserve any green, dependent on alkaline agency, in the same 
proportion would it destroy all other pigments, more especially those 
dependant on acid agents for their tones. 

But enough, alkaline lixivie never were used in oil painting at ай; 
they were used after a certain period of wax painting and during the 
transition of the Art /o off, more as a remanet of old practice than 
anything else, and when olive oil was actually used, the grease of 
which it did somewhat snbdue; but a soap picture does not now exist, 
nor did such exist at the time Andreas Rico, the Cretan, painted in 
Candia with oil surcharged with olibanum thus, or some other gum 
resin, and certainly not since, without Mr. Рупе has painted опе in the 
borax vehicle aod plaster of Paris to astound the world ; I never saw 
one, however, and his good sense has perhaps retouched his pictures 
in plaster and Macgelp*® to secure them from human eye, for like the 
cheeks of a female mummy they would assuredly blush to be seen by 
man. 

Cennini had observed, like da Vinci, the rising of oil, and recom- 
mends tlie use of ultramarine with all white ; this was wise, just what 
a practical man might be supposed to teach—not because it could 
preserve the lead, but because it would cover its yellow аз the 
laundress's powder blue does the visible change of lier linen vests. 

Let us now take cause and effect in juxta-position: let ns see the 
sources of permanence in various pictures, vf various styles; and, tlie 
ubvious sources of modern failure. 


The Causes of Permanence in Ancient Piclures. 

1. Better grounds, as the result of hard labour, much thought, keen 
observance of cause and effect, and by necessity a better adaptation to 
the style and tempera or vehicle used thereupon. 

2. Fewer colours, and less of that which Cennini calls “torturing 
with the brush." 

3. More transparent colonrs.!^ Aye, and if less vivid, more faithful ; 
for, less changeable in themselves, not having been aleliemically changed 
or brightened, they could not retrograde. 

4. Resinous preservation the siue qua поп of the Art. 


12 Whose method of preparing it, mentioned In my last, was found in hls own hand- 
writing, vide general edition or his works hy C. Amoretti, Milan, 1504. Whether Regaw's 
old translation, (so scarce, 1 have not seen one for many years,) contains the account I 
know not. 

із How the talentsd editor of the Art Union can have permitted such absurdities, 
crudities, and empiricisms to have stamped them “fame” іп bis ink I know not. Cor- 
regio proauce impasta іп Maegelp and plaster of Paris! Heaven and earth! can fluidity 
be shown by fixidity? Can yellow-horned plaster look the transparent beauty of his 
deepest, darkest shade? Fle ! oh fie! 

14 Old La Porte laughed at me, іп 1828, over a plelure of Domlnicheno of S, Berger, 
Евту”з., ut Hackney, in asserting this obvious fact, 
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5. Sun dried oil, the real antipodes of boiled oil. 

6. Sun dried varnish, bringing the picture to juxta-position with 
modern j panning. ) 

7. The well recommendedp ractice of Cennini, of mixing ultramarine 
with all lead white. 

8. The rapid fixing of the leads and oxides, before their action on 
oil became detrimental, from difference of climate. 

9, The use of soft or lead glass, first used to divide the colonrs in 
grinding only, but subsequently, ex necessitate rei, as a dryer, and by 
inferior masters pumice instead. 

10. A perfect superiority of the glassa varnish over all others, from 
the very qualities a modern varnish maker would laugh at: Correggio 
and Rubens as the proofs, not forgetting Michael Aogelo Anselmi. 

Together with the casual aid gained, by the same means as in 
water, from density of mass, as in Chinese painting, Chilian pictures, 
Egyptian mural decoration, &c., and as exemplified in the famous early 
picture by Andreas Rico, now preserved in the Museo Mediceo, in 
which little or no blending appears, poor composition and defective 
drawing, but a mighty purity and imperishable splendour of colouring 
as to permanence alone; and which picture chips off in scales, pre- 
cisely as the landscape painted for me by Mr. Birch does now, only 
two years after date. And some little gained empirically, at times, 
in Cennini’s day, by using dillerent temperas in the same picture, a 
practice however nat advisable; and, permanence, again, in the mixed 
style of water painting glazed in oil; all of which 1 consider casual, 
bécause not inherent in, or necessary to legitimate oil painting; and, 
excepting Ше pictures of Correggio or his pupils, or Anselmi (Michael 
Angelo), we have no examples of such an accumulation of so many 
causes of permanence. 

Let us now turn to the moderns—for, Inalefiance of the actual degree 
of brightness and permanence of the school ef Van Eyck, and the 
absurd encomiums frittered away by triflers over his own aceredited 
pictures, Y broadly assert that no one picture exists of the Flemish 
school to be compared with Correggio’s, they are dross to pure gold; 
and Rubens, with all his beauty, with all the taking splendour of his 
style, has no permanence but what the poor German clock makers of 
the Black Forest, however rudely, very nearly approach. A pure 
white ground, a brilliant and universal light from within, а thin 
resinons vehicle, and a glaze of glassa, will give permanence to any 
lake, either vegetable or animal, if that lake be not, in itself, in defiance 
of nature's laws, that which it should not be—that is to say, if a 
cochineal lake, as Gay Lusac and Morvean made it were purple toned, 
whereas no vehicle can perpetuate the gassamer tint and yellow tone 
of the beanty certainly, but deceptive syren scarlet lake; hence the 
error into which even Mr. Field and many other valuable men have 
fallen, whose names I mention only with respect, namely, that cochineal 
lakes are inferior to kermes, lae, or madder, from some inherent defect 
in the cachinellin. Bleached oil will yellow ; bleached linen will de- 
teriorate from the same canse and by the same rule, to which the 
painter adds a dozen auxiliary causes, bat we will examine them in 
the same tabular form. 


The Causes of Failure in Modern Pictures. 


I. Inferior painting grounds, made for show and sale, to suit the 
caprices of the worst of painters and worst of judges, by men totally 
ignorant of the real reqnirements of the Art, and who actually laugh 
at the demands of the iniuority—tliose qualified men who, by years of 
labour and enquiry, know what they oug4/ to have—men who consider 
any ground, even thongh it yellows before the month is out, will do, if 
it ean but leave the shop and be daubed over. 

9. An infinity of colonrs which, tortured into each other without 
any knowledge of what Bacon would have called their sympathies and 
ашіра ез, become a muddled conglomerite. 

З. A mania for body, as if one dense dab could imitate the cloud 
which is almost black and yet transparent; a fine example of which 
is seen in the moons of what are ycleped moonlights, and the so called 
moonlights of what no more resembles light than chalk resembles 
cheese. Nature has no body colours, neither in an Italian sunrise nor 
when, in northern forests— 


“ The western waves of ebbing day 
Rol! o'er the glen their level way, 
Each purple peak, cach finty spire ——’ 
4. The miserable abuse of boiled oil and Macgelp, dryers and 
oxides, which increase the disposition to skin, yellow, and horn, the 
fine bleached oil of the quack, of which Wilkie will be, like Reynolds, 
a sad proof. His abuse of Macgelp and asphaltum will leave his 
pictures, in a few years, like the Algerine pile of sculls, the crumbling 
memento of human genius in decay. 
5, A total ignorance of that manipulation which taught the grand 
secrets of the Arte 
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6. А bad atmosphere; often the worst of lights, and therefore de- 
mandiog the more knowledge of the true source of permanence; and 
the prevalence of coal fires, 

7. An absurd reliance on alleged permanence of colour, in defiance 
a palpable examples in pictures abounding in lead, and of bleached 
oils. 

8. Varnishing too early by half. And finally, a reliance on the so- 
called chemists; as if the teacher of the elements of chemistry knew 
a particle, practically, of what the painter requires, 


W. MARRIS DINSDALE. 
January 10th, 1845. 


SIR JOSHUA REYNOLDS. 


Sin, —I enclose some further memoranda, from Sir Joshua's book. 


1767.—Lord Townsend, prima con Macgylp, poi olio, poi verniciata 
con vermilior. 

Dr. Armstrong, painted first in olio, poi verniciato, poi cera solo, 
poi сега e vernicio. 

Speaker—the face colori in olio, mesticato con Macgylp, poi vere 
niciato. 

Cielo (sky), con Maegilp е poi per tutto verniciato con colori in 
pulvere (in powder), senza olia о Maegylp. (D-licious.—B. R. Н.) 


Master Burk, finito con vern. senza olio o cera, carmine. 


Dutchess of Ancaster, prima Macgylp, secunda olio, terza olio. 


p 


Lady Amelia Carpenter, Mrs. Cholmondely, with Macgylp senz’, 
olio. 


This dry rubbing in of colour in powder, over a sky whilst it was 
tacky and gummy, produced a gemmy splendour as if sprinkled with 
gold dust. Sir George Beaumoot told me, once when Sir Jashua had 
placed a weman’s portrait by the fire to warm, some soot fell down on 
the fire, splashed out and sprinkled the neck ull over, Sir Joshua on 
turning it round and seeing the condition said “ft will make a capital 
half tint," and immediately rubbed the whole into the neck, and turned 
it into an exquisite Lint. 

The followiog extracts are selected, and not regular. 


April 29, 1776.—-Mr. Basset—Asphaltum and verm. solo glazed and 
retouclied. e 
Мау 3.—Naples—cinnabar—red lead, Cologne earth and black. 
(Tliese two above remarks are crossed out by Sir Joshua.) 


—— 


June, ’76.—Blue, light red, verm. white, perhaps black. 

Duke of Dorset, finito con cera solamente poi vernicato con cera e 
turp. Venetia. 

1778, } Hope, cera solamente. 

j La melia maniera, eon cera mesticato con turp. di Venetia— 

Justitia, ma di panni cera solamente. 

Strawberry Girl, cera sol. 

Doctor Barpard— 1, black and white; 2, verm, and white (dry); 
3, varnished and retouched. 


Further irregular extracts. 


Samuel + red, flesh glazed with gambo. and verm. Drap. gamboge 
and lake, sky retouched with orpiment. 


Appresso Perino del Vago—Saint Joseph depinto con verm. e nero 
velato con gamboge е lacca, e asphaltuo, poco di turchino nella barba, 
panni turchino е laeca. 

My own Picture sent to Plimpton, cera, рої vernicato, senza olio, 
colori, Cologne earth, verm, white and blue, ou а common colourman’s 
cloth, first varnished over with copal varnish. 


1845.] 


(This very fine head Wilkie ani I saw iu the Town-hall at Plimpton, j 


1809, in perfect preservation. Would any man of taste believe that 
this portrait, given by Sir Joshua, as a mark of respect, to the corpo- 
ration of his native place, for having elected him mayor, mus actually 
sold, brought to town, olfered to the National Gallery and refused, and 
what is now become of it nobody on earth knows! 

Everybody concerned in this transaction ought to lose one ear 7-- 
B. К.Н.) 


Miss Moleswortli —Drapery painted with oil colour first, after cera 
alone. 

Miss Ridge, ditto. 

Lady Granby, ditto. 


— 


Priecepe—on raw cloth senzi olio, Venice turp. et cera, (Seen by 
Sir George the year before it was burnt at Belvuir, and said by him 
to be perfect.—B. К. Н.) 


Ang. 1779.—Hope—My own copy, first oil, then Venice t. e cera, 
verm. white and black, poi varnisht with Venice с cera—light red and 
black. 


1731.—Dido, oll. (In beautiful condition.—B. В. Н.) Manner— 
colours to be used, Indian red, light ditto, blue and black, finisht with 
varnish without oil, poi ritoceato con giallo. 


Thus end the extracts, and a more interestiug collection can hardly 
be imagined. 

They shew Sir Joslua's eagerness for improvement, and the restless 
uncertainty of his mind. Whilst he used every gum, and every spirit, 
and every oil, which earth produces, to get the brilliant body of Titian’s 
colour, Titian had gone on quietly on one species of white ground, 
viz. calcined pipesclav and chalk (vide Haquin’s report on removing 
Pietro Martyre froin the wood), bad never used anything but linseed 
oid; all that репипу splendour, which Reynolds aimed at immediately, 
was owing in Titian to the simple use of the sunplest material, guided 
by his exquisite feeling for tonc, and leaving time to settle and conso- 
lidate his surface, substance, and touch. 

І earnestly hope these extracts will not induce one student to cease 


drawing hands and feet, head and body, or preceeding to master the, 


skeleton, muscles and construction, which great and solid principles 
may now be said to have taken root all over England, aud that they 
will never indulge in such tricks and schemes till they ean do so on 
the firm foundation of drawing, and when that element is mastered 
ШЕУ may indulge in the. wildest flights with security, and perhaps 
honour. 


В. R. HAYDON. 


ON THE EMPLOYMENT OF MILITARY ENGINEERS ON 
ARCHITECTURAL WORKS. 


Sin,—In the letter by “A Civilian’ which appeared in your Journal 
for Мау, 1841, after alluding to military engineers in the Ordnance 
and Admiralty departments, mention is made of “ап humble, ill paid 
individual, usually emanating from the carpenter's bench, and. rising 
through the grade of Foreman to what is called Clerk of Works” 

Happening to know something of the internal arrangements of the 
engineering branehes of the publicservicr, it may be as well, for the in- 
formation of those who are studying the several branches of the build- 
ing profession, to state what were a few years ago, and what are now, 
the regulations in regard to the “civil” branch. Formerly, a gentle- 
man who was candidate for the situation of Clerk of Works was 
required to possess qualifieatious wlzich could only be possessed by a 
well educated architect. That profession, like others, has overgrown, 
and many men of talent were tempted to enter the service, under 
prospects held out to them of future preferment and reward. The 
engineering braneh of the service progressed in intelligence, from the 
description of persons by whom the situation of clerk of works was filled ; 
but whether the military branch of it found they could not mould inen 
of talent and education to their purposes, and drive and insult thei 
as they pleased, or whether they hac recourse to that change in the 
mode of admission to the department, which was made on the гесош- 
ineadation of a committee, sach us usually manages these matters, 
for the purpose of obtaining the valpable services of апу of our pro 
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fessional brethren that might be compelled by untoward cireumstances 
to enter their department, at a less rate of pay, itis hard to determine, 
for the greatest acts of meanness and injustice are daily and hourly 
committed, by those who preside over the management (God save the 
mark 2) of that ill paid and insulted branch of her Majesty’s service. 

Let any one acquainted with the minutia aud detail of the architect 
and surveyor's profession go into the cngincering office, at an extensive 
statiun, and there inspect the work performed by that abused and ill 
paid publie servant ; let liim watch the deep fecling of disgust witli 
which he performs his laborious duties, goaded by the annoyances of 
those who (receiving seven or eight times the clerk of works’ daily 
pay), Кпо little or nothing ol the work to be performed, or one half 
the mental labour to prepare those documents to which they affix their 
names, and which, from ignorance of the time and attention requisite 
to bestow on matters involving not only theoretical but practical 
knowledge of ап honourable and highly intellectual profession, are 
harried on with that precipitation which renders the duty of the 
working part of the department one of the most perfect slavery. The 
publie work is thereby performed without proper consideration; and 
if any censure is to be attached to the parties who execute such 
works, the poor clerk of works is made the scape goat; if any praise, 
the military engineer will take care he has that. But this is not all, 
perhaps certain features of a design are agreed on, the affair is then 
given to a clerk of works, or perhaps a poor, bumble foreman of works 
at 6s, per diem!! who has to prepare liis designs, specification, work- 
ing drawings, and detailed estimate, and superintend and measure the 
work ; and all this, which involves knowledge of a first-rate order, for 
бз. or perhaps 7s. 64. рег diem!! Let us hear uo more of the govern- 
ment patronage of the fine arts, when such dirty shilts as these are 
resorted to for raising public edifices. The public, or the profession, 
little dream of the insult and degradation men of first rate talent are 
often fated to endure; and who having embarked іп a service, the 
nature of which they were utterly ignorant ol, are compelled to remain 
in it, not from any liking to it, but from having quitted the walks of 
that profession in which they were brought up, and having, by an 
igenus fatuus, been led to enter the public service. True; indeed, is it 
that worldly minded motives influence the English people, to the ex- 
clusion of all others, and this is the cause why they so shamefully neg- 
lect men of genius and talent, and prefer those in whom worldly- 
mindedness is the ruling principle ol character. Many a man, whom 
the world applauds and honours, gaius his distiuction from the position 
in which fortune bas placed him in society or ollice, and is indebted for 
the foundation of his fame and fortune to another of more genius but 
less knowledge of the world. This is a sad state of things, but it is 
too true; and those of rank, fortune, and power, it is much to be 
lamented, are ever ready to countenance not only apathy, but total in- 
difference, to the snlferings and privations of menof known professional 
talent. 

There are many highly estimable men who liave direction of the 
engineering department of the public service, but there are also those 
who bave called down the curses of their fellow men on their heads, 
It was once related that a certain was so obnoxious, from the 
tyranny and oppression exercised towards those under him, that four 
individuals absolutely went on their knees and called down the most 
horrid curses from Him, whom nature shudders at addressing as апу 
other than a God of peace and love. This is, indeed, an awful pic- 
ture of any branch of her Majesty’s service, and in a country laying 
claim to civilization, but it is nevertheless a true опо, 

The statement of * Civilian" in your Journal of. May, 1311, is one 
which every man acquainted with the working of that branch of the 
service to which he alludes must admit to be faithfully drawn; and 
“ Veritas,” who replies to him in June following, might have savel 
himself the trouble of showing out his figure, which Шеге is little ditti- 
culty in discerning to be warlike, although he states heisa "Civil 
Engiueer." 

Personal abuse ought never be resorted to, and it is with no wish to 
wound the feelings of nny individual that these statements are made, 
but from a wish that the profession, of which the writer is an humble 
member, should know how matters are managed in the engineer 
branch of theservice, and that they should serve as a beacon to those 
who may make wreck mot өшу of ali worldly comfort, but of that 
happiness and peace of mind compared with which all the honours, 
riches, and enjoyments of this world are as nothing. 

Bills are brought into parliament to emancipate black slaves, and 
twenly millions of money given from the pockets of the country for that 
purpose! The poor tabouring clisses of the United Kingdom, whe 
work so many bours with their hands, and are subjected to such pain 
and privation have very justly attracted the sympathies anit interest 
of the country. Are men whom their God has endowed with a higher 
order of intcllvet than either of these classes, (who are bound in the worst 
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state of slavery, that which enchains the very heart's hest feelings, and 
renders them beings of that degraded and subservient character to 
their fellow men, that they begin to doubt whether those who thus 
goad them be not something below the sphere of that mortal whom the 
God and Father of all has endowed with the faculty of reason) to 
drag on a wretched existence in the service of their country, without 
one cheering consolation, not even that which long aod faithful service 
ought to secure to every good servant—comfort and peace of mind in 
his declining years? There is One who will exact from us submission 
to his laws; not only that we should render him perfect love and 
obedience, but that our fellow men should receive at our hands ample 
justice, and kind and charitable consideration in every relation of 
life. 
ZOPHORUS. 
January 1, 1815. 


ON SLIPS IN CUTTINGS AND EMBANKMENTS. 
(From the Minutes of the Institution of Civil Engineers.) 


(Continued from page 27.) 


Mr. Cowrzn said, that he should һе inclined to attribute the slips to the 
expansion of the clay, from the action of water. Пе had recently examined 
the retaining walls, on the London and Birmingham Railway, in the entting 
near the Euston Square station, and had found they were, in several places, 
forced forwards, apparently by some action behind them. ‘This action was 
irregular, for its etfeets appeared indiscriminately at the top, at the bottom, 
and in the middle of the retaining walls, which were built of brick, generally 
about 5 feet 6 inches thick at the bottom, and 2 feet 6 inches at the top, 
with a curved facce. Wherever the wall had heen removed, for the purpose 
of rebuilding it, the face of the clay behind appeared to stand quite straight, 
withont any fissure. Пе was therefore induced to think that water descended 
to various depths, according to tlie degree of permeability of the clay, and as 
far as its action extended, expansion took place. If the whole mass had ex- 
panded, from having licen exposed to tne action of air, before the face was 
covcred with brickwork, the entire wall would have been muved forward, 
which was not the case. 

Genera) Pastry said, that from his ohservation of the usual character of 
slips, he was induced to think, that the slopes were generally too steep; 210 
1 had been considered sufficient for almost all kinds of earth, although Sir 
Henry Parnell, in his Treatise on Roads, said, “ When it is neeessary to make 
a deep cutting through a hill, the slopes of the hauks should never be less, 
except in passing through stone, than 2 feet horizontal to 1 foot perpendi- 
cular; for althongh several kinds of earth will stand at stceper inclinations, 
a slope of 2 to 1 is necessary, for admitting the sun and wind to reach the 
road." The same authority stated, “іп the London and plastic clay forma- 
tions, it will not be safe to make the slopes of embankments or euttings, that 
exceed 4 feet in height, with a steeper slope than З feet liarizautal to 1 foot 
perpendicular. Іп cuttings in eliaik, and chalk marl, the slopes will stand at 
1tol. In sandstone, if it he solid, hard, and uniform, the slopes «ill stand 
at 1 to 1, ar nearly perpendicular." * There are many instances of slips in 
sandstone aud marl strata alternating (when the line of road is parallel to the 
line of the hearing of the strata), where the slopes are as muyh as 4 to 1.” 

General Pasley had arrived at the conclusion, that 3 or 4 to 1 ought to he 
given, in order to insure good work; he had, therefore, anthntized the rail- 
way companies to take possession ot land, to increase the inclination of their 
slopes, 1 was remarkahle that the slips rarely occurred during, or imme- 
diately after, the formation of the cuttings; it would appear therefore pro- 
hable, that the movement was caused by the combined action of the air upon 
the surface, and that of water, which had percolated through the upper strata 
and acting helind it, forced the earth forwards in the line of least resistance. 
Пе believed, that a series of gravel counterforts, with a revetment at the 
foot, was the most effectnal method of preventing slips. On the South 
Western Railway, hard chalk had been used with good effect, instead of 
gravel, for that purpose. The perfect drainage both of the surface of the 
ground, on either side of the cuttings, and of the slopes themselves, was of 
the utmost importance, On the Eastern Counties Railway, shafts had heen 
sunk at intervals in the віпрез, and filled up with dry rubble; from their 
hottonis, iron pipes proceeded to the face of the cutting (fig. 6); these had 
proved effective in draining away the water. With regard to embankments, 
he was of opinion, that it mare attention was paid ta torming them only in 
propitious weather, placing tbe material in thinner layers, in a concave form, 
aud draining them well, as the work proceeded, the result would be more 
satisfactory, and less expensive, not ouly in the first enst, but in subsequently 
avoiding slips. Пе thought, thet in situations of difficulty, advantage wonld 
arise from the employment of wooden stages, like those which had been used 
hy Mr. Jolin Braithwaite at the Colchester embankment; the traffic of the 
railway was there carried ап, over the wooden viaduct, until the subsidence 
of the earth had ceased, when the timber work was either cut off, or drawn 
out, as the contractor found least expensive. 
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Mr. Bnurr remarked, that the timber viaduct at the Colchester emhank- 
ment, was only adopted in consequence of the extreme suhsidence of the 
material, which had assumed a slope of 6 to 1; he had seen the same mate- 
rial, which was plastic clay, stand well at a slope of 2 to 1. 1f an embank- 
ment was formed with that material in a wet state, it wonld inevitably spread 
at the foot. Тһе cuttings of the Eastern Counties Railway had remained 
open for 23 years, but owing to the nature of the soil, the water would not 
drain from them. 


Eastern Counties Railway. 


Mr. Prirrs corroborated the statement, relative to the use of the timber 
viadnct on the Eastern Counties Railway ; it was only an expedient to enable 
the railway to be opened, at an earlier period than it could otherwise have 
been, in consequence of the subsdence of the embankment, which however 
now stood very well. Ile approved of the formation of emhankments, by 
depositing the material in thin layers, and by several lifts; the enibankment 
was by that means rendered sonnder and less liable to slip. Dry shafts and 
gravel counterforts had prevented many slips, but he thought that sntficient 
time had not elapsed since their adoption, to enable an unqualified approval 
of them to be given. The pipes which had been inserted into the clay slopes, 
did not appear at present to draw away much water. 


Mr. Brarrnwaite said, it should be remembered, that the soil at Brent- 
wood Ilill, was very different from that on the Croydon Railway. Тһе 
Brentwood sand was so full of water, that when it was opened it appeared 
semifluid, like a quicksand ; the gravel counterforts, which had Весп effectual 
in stopping the movement of the London clay, would have hut little effect in 
sand of such a quality as he had described. 

Пе had seen much of the London clay in sinking wells, and it was noto- 
rious to well-sinkers, that even in the absence of moisture, if the London 
clay was left exposed to the air for a few hours, expansion took place, and 
the surface of the cutting hegau to fall away: hy this expansion the walls of 
wells were frequently fractured, unless allowance was made for it. 

Пе could not agree with Mr. Cowper, às to the cause he had assigned for 
the partial action upon the walls of the Enston Square entting. The London 
clay was impervious to water, therefore it could not arrive at the different 
parts of the wall, untess the line of junction hetween that clay and the per- 
vious superstrata, was very irregular in its course, as compared with the incli- 
nation of the railway. 

General Pastry coincided in the opinion, of the суу of working a 
material like the Brentwood sand, which was mixed with silt and quicksand, 
and demanded more than ordinary care; he thonght that such ground should 
not be worked upon at all in wet seasons. Пе believed, that in many cases, 
slips had occurred in consequence of the too great proximity of side cuttings, 
by which the ground between them and the foot of the embankment, was 
too much weakened. Пе had in some cases recommended, that the side 
cuttings should be filled up in order to consolidate the embankinent. 


Croydon Railway. 


Mr. бвксову believed. that the expansion of the clay was in some degree 
(but not entirely), the cause of slips. The blue clay was impervious to 
water; the yellow clay permitted the water to traverse it freely, hy the 
natural joints and fissures іп it, and also by those which were formed hy the 
drying action of the air upon its surface. When the face of the bed of the 
blue clay was softencd by the action of water, and its surface became luhri- 
cated, there was not any longer sufficient friction between the strata, to re- 
tain the weight of the superposed yellow clay, the mass of which, on the 
slightest impetus being given by expansion, travelled forward down the in- 
clined strata, which in the case of the New Cross cutting, was towards the 
railway. 

Не had tried the insertion of pipes into the sides of cnttings, and almost 
every other kind of drainage, withont effect, and he was of opinion, that the 
general saturation of the mass, was the cause of the slip in the New Cross 
entting. 

Mr. Поов said, he had execnted the greatest portion of the works on the 
Croydon Railway ; his experience induced liim 10 agree with Mr. Gregory in 
the statements contained in the paper, aud iu the reasons he had assigned 
for the causes of the New Cross slip. 


London and Birmingham Railway. 


Mr. Dockray doubted the advantage of the benches iu the face of the 
slnpes; he thought, that they not only caught and absorbed all the rain, but 
also a great portion of the water, trom the drains of the upper part of the 
cuttings; a well-drained slope, at a regular angle from the top to the hot- 
tom, would, in his opinion, act better. 

He had observed, that the slips on the London and Birmingham Railway 
generally commenced, either in the line of the fence ditch, or in that of a 
cateh-water drain, or at some natural or artificial obstrection, which pre- 
vented the free passage of the water, over the surface of the slope, into the 
ballast drains. Не considered it of great importance that the surface water 
should be carried off as rapidly as possivle, and that it should not be per- 
mitted to lodge on the slopes, or in the drains; from whence it could only 
escape, either by evaporation, or by absorption into the ground: it was to 
the gradual operation of this latter cause, that he attributed most of the slips 
in clay cuttings. 

In repairing such slips Mr. Rohert Stephenson had used a plan, (fig. 1,) 
which had hitherto proved very successful. Не regarded ihe slip simply ds 
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а mass moving down an inclined plane, Ну its gravity, and he proposed to 
couoteract that tendency by friction. This was effected by dividing the 


Fig. 1. 


А Counterfort. 


The dotted lina represents the back of the slip as it ap. 
peared before the erection of the counteifort. 


RAILS 


Section of the Slope In the Bilaworth Cutting, London and Blrmingham Railway, 


slipping mass into vertical sections, hy excavating perpendicular chases, 5 
feet wide, and passing completely through the slip, down into the solid clay 
helow; these chases were 15 feet apart, aud were filled up with rubble 
masonry, or with chalk or gravel, well rammed down, so as to form a solid 
immoveable mass. Thus the slip was divided into a number of isolated por- 
tions, of comparatively small dimensions, each side of which came in contact 
with the side of a counterfort, and the friction hetween the masses had, in 
every case, proved sutlicient to retain the slip from further movement. 

This mode of repair was first adopted about 5 years ago, and had since 
heen extensively used, in repairing the numerous slips, in the slopes of the 
cuttings of the London and Birmingham Railway. 


Mr. Gregory stated, that similar couuterforts, with a revetment of gravel 
along the foot, (Tiga 3 and 4, January number) had been tried with good 
effect, on the Croydon Railway. Пе bad understood, from military eugi- 
neers, that thin revetments with long deep couuterforts, hore a heavy fire 
hetter than thick revetments without them. Пе was well aware, that slips 
were frequently occasioned hy catch-water drains on the face, or at the top 
of slopes; on that account, bis attention was constantly directed, to unin- 
неу keeping up the surface drainage of tbe earth-works under his 
charge. 


Geological, Chemical, and Mechanical Action of Water. 


Mr, Тау оң helieved, that the mechanieal action of water, produced many 
of the effects which had been mentioned, but the chemical action upon clays, 
and even upon solid rocks, must not be overlooked, Ile would instance, 
particularly, the well-known action of the air upon shale, which althaugh so 
toogh and hard under ground, as ta require the agency of ganpowder for its 
excavation, became, after n few weeks’ exposure to the nir, thoroughly de- 
composed.—Deconiposed granite, called by miners ‘pot grawen,' was ex- 
tremely troublesome in mines ; it consisted principally of feltspar aud potash, 
and was the China clay (Kaolin) so much used in potteries. This substance 
would appear to have been formed, by the decomposing action of the air, or 
of cheniically-formed oxygen.—Pyrites, which appeared to have abounded 
in the strata of the New Cross cutting, not only bad a natural tendency to 


decomposition, when exposed to the action of air, but also affected every 
thing witb which it was in contact. 


1t had become fashionable to account for all changes, hy attributing them 
to the agency of elcetricity, and since the interesting researches of Mr. Fox, 
of Falmouth, there was much reason for believing, that electricity was capa- 
Ше of producing these wonderful changes. 1¢ was easy to understand, that 
as soon as chemical action began, electricity might be generated ; its flow 
woald be conducted through the fissures and veins nf mineral substances ; 
decomposition of the existing material proceeded, and other furms were as- 
sumed; this action could not he continued, without a correspanding altera- 
tion of the bulk of the mass, and when it repnsed on an inclined bed, of 
which the surface was covered with a seniifluid film, such as the London eliy 
was described to be reduced to, by the solvent effects of water, the slightest 
expansion or contraction would suffice to set the whole superstratum in mo- 
tion, and to produce the slips, 
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Primary rocks were subject ta the same effects, and in sinking through 
porphyritic rocks, fissures were frequently found, filled with foreign matter, 
which swelled and forced in the sides nf the shafts, when such an event was 
Jeast expected ; such occurrences conld nnt. he guarded against, as the direc- 
tion of these fissures was usually parallel with that of the shaft. 


Mr. Тлүгоң agreed in the necessity for the precautions which had been 
mentioned, іп euttings anil other railwsy works, and that it was geuerally 
only in sneh strata as clay-slate, granite, or other primary rocks, that works 
could be left without artificial protection, He had driven, on the liue of the 
Tavistock canal, a tunnel of 13 mile long, through elay-slute, and granite, 
which stood perfectly without any internal arching. 


Mr. 8міти said, that although he had hut little experienre in the forma- 
tion of cuttings or emhankments, he had devoted. much attention to sorface 
drainage, Пе had been surprised at the visible want of the precautions, 
which he conevived necessary, te prevent the saturation of the slopes, and 
their consequent degradation, The bark drains, which were frequently 
carried along the top of cuttings, were objectionable, and were likely to cause 
slips.—Slips were also, probably, caused. by the alternate contraction and 
expansion of the clay. under exposure to changes of weather. Fram experi- 
ment it was ascertained, that clay oeenpied jth or zth less space when dried, 
than whenin situ. 1t соп be imagiued, that during the summer, the com- 
bined effect. of the sun and the wind, formed cracks ou the surface; the 
crumbling of the edges of these fissures pattially filled them: the rain which 
fell in the winter, or was brought by the cateh-drains from the neighbouring 
land, tended. to restore the clay to its original bulk, but the fissures being 
prevented from closing, by the crumbled clay within them, which also 
swelled from the wet, the whole mass expanded iu the line of least resist- 
ance, which was towards the cutting. This process being repeated, during 
several succeeding winters, would at length cause a slip. The best metbod 
of prevention would, he thought, be a greater attention to surface drainage 
in the line of the slope, so as to carry off the water very rapidly. This had 
been attempted, by working the surface into parallel furrows and ridges, 
from the top to the hottom of the slopes; but neither those, nor the envered 
drains were alone effectual. The latter were not deep enough, they should 
he 5 feet or G feet henrath the surface at the bottom, and 3 feet at the top 
of the slope, and not more than 16 fect apart, so as to һе sufficiently close 
together, to collect and to carry off all the water that was not conducted 
down the slopes, hy the fnrrows on the snrface.—The gravel counterforts 
formed drains, and thus. he conceived, were more beneficial, that by increas- 
ing the friction between the masses, which could have hut little effect, when 
once the mass of material was tlioronghly satinated.—lf embankments cond 
he formed in very thin coneave layers, equally spread and hiaten ilow n, in 
dry weather, while the clay was in hard lumps, leaving interstices, which, for 
a long time, would permit any water falling upon it to traverse freely, until 
the whole mass was consolidated, there would be but little subsidence. Пе 
was aware that this plan was too expensive, but the nearer it could һе ap- 
proached, with due regard to economy, the better would be the effect; 
whereas, hy the present system of making emhankinents in ull weathers, 
when frequently the whole mass was so thorvughily saturated, that it cuuld 
never dry, nothing but failures could he expected. 


General Глѕікү said, that he always supposed the grave) counterfurts 
were intended to act as drains, at the same time that they gave increased 
friction, and broke the continuity of the muss of earth, limiting any slip that 
might occur, to the extent of space between two counterforts. 


Mr. Wawxsuaw thonght, that arbitrary limits could not be assigned for 
slopes in given strata; the different conditions under which the same strata 
appeared, in different localities, precluded any general law. Clay, which in 
a wet situation required a slope of 3 to 1, would in another position, stand 
well at 2 (01. Inthe Andes (South America), һе had seen granite in such 
а decompused state, that it would have been very unsafe to have left perpen- 
dicular sides in a cutting through it. The drift formation of Lancashire 
might also he instanced. Saud was found, on the line of the Manchester 
and Bolton Railway, whieh моо] well in slopes of 30 feet high, at au in- 
clmation of 2 to 1. These slopes were kept perfectly dry by drains, running 
ді intervals frum the top, down to the hottom of their faces.—In mining 
operations, the expansion of clay was well understuud. The floors of old 
mines were always expected to swell up. In the tunnel on the Manchester 
and Bolton Railway, the timbers were frequently broken by the expansion of 
the clay, although it appeared quite dry. 

Mr. Sopwrru instanced the ‘creep’ іп collieries, which bad heen attri- 
buted to this expansive action, but he rather thought, that the complete 
closing of old mines, was owing to the weight of the superineumbent rocks, 
which acting upon the pillars and walls, foreed up the flaor, ‘The subsiding 
of the surface, which was so frequent in mining districts, corroborated this 
view, 

Beneath the village of Wallsend, there was a tract of coal, which the late 
Mr. Budde hesitated to get, bui at lust he decided upon rontinuing the 
working in that direction, and the whole village had subsided nearly 2 feet 
vertically; but by care іп the workings, it had occurred without materially 
damaging any of the buildings. 

Mr. Еопутед said, although it was well known, that in mines which were 
carried to a considerable depth, the ‘creep’ would occur, and the flnor of 
undisturbed clay appeared to rise, he believed it to be an erroneous idea, and 
that in couscquence of the partially supported weight of the strata above, 
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the roof sunk down, causing the centre of the floor to form a * horse-back,’ 
as it was termed hy the miners. When some old mines, in which this bad 
ocenrred, were entered and worked after a lapse of years, the indurated clay 
of the finar had supported the roof, while the coal, which had Беер formerly 
left as pillars, was subsequently ent away. 

It was true, that when the floor was soft, it would swell. In the Primrose 
Hill, and the Kilsby tunnels, if the cutting was left for a few days, without 
completing the brick arching, the timbers were broken. The expansion ap- 
peared to be nearly the same, whether it was cansed by the air, as in the 
former case, or by the water, as in the latter instance. 


Mr. Тномѕом remarked, that in the Box Tunnel, it was usual to allow 6 
inches for expansion, between the face of the work and the timbers, and that 
space was scarcely sufficient. 


Mr. Воск said, that in the IJeaton Norris cutting, which was chiefly 
through sand, containing much water, һе had enmpletely drained the slopes, 
and had stopped the running of the sand, by huilding at the foot, a retaining 
wall about 4 feet in height and from 2 feet to 3 feet thick, with a backing 
of 2 fect in thickness of cinders. He was induced to do this hy observing, 
that cinders were constantly used in the neighbourhood, for forming drains, 
and he had generally found, that from careful observation of local habits, 
valuable hints might be gained. 


Mr. Simpson, had devated much attention to embankments and cuttings 
in the London clay, and had found it very treacherous and ditticult to man- 
age; he believed that an inclination of 4 to 1 was not too much for a slope 
of any considerahle height. 

He remembered the embankments of a reservoir near London, which had 
heen originally constructed with insufficient slopes; within a few months 
after they were finished Jarge masses slipped down, and it was feared, that 
the whole must have been destroyed. At first, attempts were made to repair 
the slips with mingled grave) and sand, but although the slopes were then 
formed, at an inclination of ahout 3 to 1, they did not stand ; after 5 years, 
they were made up with gravel and clay, mixed with materials from the 
dust-yards of the metropolis, containing a mixture of all kinds of substances ; 
this was of a dry, ‘porous nature, and the slopes had stood well since, al- 
though they were subjected to very variahle pressure, sometimes having a 
head of water of 20 feet upon them, and the next day much less. 

ln constructing embaukments, it was his custom to have a footing of 
brickwork, resting against a toe of concrete, and with carcful attention to 
the drainage, he found this plan always successful. 

Ile attributed the first motion of slips in railway cuttings, ta the action of 
water, and unless the water was diverted by complete back drainage, and 
that on the surface and within the slopes, was carried rapidly away, the 
slopes would never stand, even at the inclinations which had been mentioned. 

The expansion of the London clay was certainly very remarkable; he had 
seen at Richmond, a well of 4 feet diameter, completely closed іп one n'ght, 
by the swelling up of the bottom, although there was not any water in it. 


Mr. CLutrersuck observed, that slips in railway cuttings appeared to he 
caused, sometimes by the gcolagical condition of the soil, when acted upon 
by water, and sometimes by what might be termed its chemical condition ; 
the latter was produced hy the air, causing such a disintegration, as rendered 
it more pervious to water, and cansequently more liahle to be acted upon by 
3ts mechanical force.—A1] railways passing from London must, more or less, 
intersect the London and plastic clays; the sand heds of the latter formation 
rested upon the chalk, and if those sands were washed away or shaken, а 
slip of the superstratnm would necessarily follow. Тһе plastic clay above 
the sand heds, was deposited in layers, in which a certain order of super- 
position might be traced; he had recognized a striking similarity between 
those beds under London, and at the outerop near Watford: the distinct 
layers were known, and names were given to them, by those persons who 
sunk shafts for getting the sand; it was understood, that their security in 
working the sand, depended on the thickness and strength of some of the 
heds; to their inequality of strength, might probably be attributed some of 
the slips that occurred in that formation. 

The plastic clays were usually covered by a stratum or bed of silt, con- 
taining shells, sharks’ teeth, xe., and upon the silt rested the strong blue 
London clay ; the most inveterate slips that he had observed on the London 
and Birmingham Railway, occurred in those localities, where the silt was 
covered by a thin outcropping bed of the London clay, not sufüciently thick 
to resist the infiltration of water; the silt thus became saturated with water, 
and slid from the surface of the tenacious plastic clay lying beneath it. 

The cutting at Brentwood passed through strata, which he believed to be 
silt, covered by heds, or layers of loam, sand, and gravel, all more or less 
pervious to water; thus causing slips, whieh were attributable to the geolo- 
gical condition of the soil. 

Tn the London clay, where there was no superficial deposit of gravel, the 
slips, he thought, might he traced to its chemical enndition. A distinction 
was often made, hetween the yellow clay an the surface, and the blue clay 
heneath ; this difference of colour, was caused by the state in which the iron 
existed in the soil; when excluded fram the action of the air, it was found 
аз а protoxide; and in the upper beds, when subject to that action, it he- 
came a percxide; hence, the difference of the colour and, as he conceived, 
the cause of a certain amount of disintegration. The air was admitted, hy 
the eracks formed in the clay in drying, or by the roots of trees or plants 
(whose course might be traced by the difference of colour in the clay); by 
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the working of the earthworm, and by otber causes. The water which fell 
on the surface, carried particles of sand and other substances into the fis- 
sures, rendering the clay, in some measure, permanently pervious to water : 
it was to this percolation of water, through the upper or yellow beds of the 
Loudon clay, that slips, such as that as New Cross might, be conceived, be 
attributed. 

lt was the practice, on many railways, to cut a back ditch between the 
boundary railing and the quickset fence; this appeared to have caused many 
slips. The bottom of the ditches being exposed to the action of the air 
would, when they received a flush. of water, permit its infiltration below the 
top of the slope; he had remarked, that many slips occurred, about 1 foot 
or 2 feet below the bottom of these ditches, which was ahout the angle, at 
which the water would drain towards the face of the cuttings. 

In some cuttings, apparently with the object of ecnnomizing space, the 
slope was carried to the edge of the quickset fence; where that was donc, 
the slips seemed more frequeut, than where the ditch was further removed 
froin the edge of the slope. 

Sir Jewry ВЕт.АЛЕСНЕ said, that he viewed railway works with great in- 
terest, as opening a large field for the ecanomic geologist. The causes of 
the slips, which had so frequently occurred in cuttings, deserved careful in- 
vestigation, and great benefits would result, not only to the scientific world, 
but in the practice of engineering, if those wha had charge of such works, 
carefully watched and recorded every event connected with their progress; 
such as the nature and position of the strata, their amount of natural drain- 
age, the effect of weather, and all other points calculated to produce any 
changes. 

With respect to the origin of slips in general, but more particularly of 
those іп the London clay, Mr. Clutterbuck had treated the subject so well, 
and his remarks contained so much truth, that there remained but little to 
be said. 

Whether the attention was turned to cliffs on the sea coast, to mountain 
cuttings, or to artiticial embankments, it would be seen, that in the majority 
of cases, the slips were caused by the action of water. Wherever there ex- 
isted a soft vein, heneath strata with fissures which enabled the water to 
percolate, the substratum became mud, and beiog squeezed out by the super- 
posed weight, caused the whole mass to slip. 

There were many instances of this kind in the oolitie escarpments near 
Bath. They were extremely interesting, from being the scene of the Jahours 
of Mr. Smith, who had justly been styled the father of geology in England. 
1n that district, Mr. Smith had cured and also prevented many threatening 
slips, by introducing a system of surface drainage, at the same time tunnel- 
ling into the face of the escarpment, to drain the beds, and to prevent the 
water from reaching the softer strata beneath. 

At Lyme Regis, the strata, having a certain degree of inclination, hecame 
saturated with water, the softened mass was forced out from the lower parts, 
and caused the slips which so frequently occurred on that coast. 

lt was evident, that the various angles at which different earths would 
stand, depended, in a great measure, upon the relative tendency of the mate- 
rials to form mud. 

The Directors of the Eastern Counties Railway had requested him to visit 
the Brentwood cutting with Mr. John Braithwaite, their engineer. Тһе 
strata in that locality were nearly horizontal, and although the material cut 
through, would have been easily set in motion on an inclination, he was of 
opinion, that the hanks would stand well, if they were perfectly drained. 
The ground was, however, very full of water; it was also of a very tenacions 
nature; but he had ohserved much water running out from beneath the up- 
per and dryer beds. A gond system of drainage was the only preventive or 
cure; Mr. Braithwaite was so well convinced of that fact, that he planned 
and executed the dry shafts which had been mentioned : the credit of all the 
good they had produced must be given to Mr. Braithwaite. 

Sir Henry Delabeche did not attribute much advantage to the friction of 
the gravel buttresses; their weight, force, and friction, might retard a slip for 
а time, hut unless the buttresses entered the water-bearing strata, апа served 
as perpetual drains, they would not be efficacious. 

The London clay was not homogeneous in its nature; it was more or less 
pervious, and abounded with fissures in all directions; many of these were 
filled with a slimy substance, which was easily converted into mud by the 
percolation of water, and hence slips so frequently occurred, where cuttings 
were made through the dip of the London clay, as at New Cross. Surface- 
drainage was not sufficient for such strata; the main springs must be tapped, 
and regular drainage be established, otherwise slips would be of constant 
occurrence, 

The rocks of Rossberg (Switzerland) and the Undereliff at the back of the 
Isle of Wight, might also he quoted, as instances of the same action of water, 
jn converting the lower beds into mud, upon which the superstratum slipped, 
in spite of all attempts to restrain it. 

Captain Moorsom had seen several instances where, in forming embank- 
ments of gravel upon a clay bottom, the wet substratum had becn squeezed 
out, and had caused the faot to spread, until it was stopped by weighting it, 
and thus re-establishing the equilibrium. 

He thought, that hack-drainage was essential, and he had rarely found 
it unsuccessful, if it was commenced far enough from the edge of the cut- 
ting. It should be so contrived, so as to allow the surface-water to flow 
rapidly and freely away. Пе Пай repeatedly found tapping and under-drain- 
ing ineffectual, unless the surface-drainage was thoroughly completed, 
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He had used benching with good effect, where an overlay of wet gravel 
rested on clay; the method he adopted was to remove the gravel in the up- 
per part of the slope, sufficiently to enable a good catch-water drain to be 
formed, along the bench in the clay, as shown at A, Fig, 2, 


Fig. 2. 
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This plan he considered very effectual in certain positions, as à means. of 
preventing slips. Slopes of 1} to 1 for a maximum height of 40 feet, which 
had been so constructed, had stood well for upwards of 5 years, 

In other situations, after slips had oceurred, he had used back-draining 
with good etfect, where tapping and leading-drains had failed. The method 
pursued, (Fig. 3) was to cut a drain at the back of the slip, (B,) so as to 


Fig. 3. 
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intercept the water which flawed thither, 
tration. 

At the bottom of the drain was placed a round pot drain (С.) eovered 
with a thiekness of brushwood, (12,) and the remaining depth was filled in 
with gravel or rubble, For positions where it was practicable to cut the 
back-drain, he recommended this system, 

With reference to tlie depth of cuttings and the angle of slopes, in various 
materials and under diflerent conditions, he thought that cach case must he 
regulated hy the particular nature of the soil, the facilities for drainage 
and the means adopted, besides many other local consideralions, 50 that 
it was nearly impossible to lay down aoy arbitrary rules on the subject. 

In one situation, he had seen a cutting through gravel and sand, stand 
excellently at an inclination of 14 to 1, although the cutting was 86 feet 
deep, and on one side was placed a spoil-bank of 21 feet in height, making 
110 feet іп all, forming a regular slope. In another position, he had made а 
cutting of 57 feet in depth, through gravel, which stood well at a slope of 1 
tol. 


either from springs or by infil- 


Eastern Counties Railway. 


Mr. Bnvrr slated, that the timber staging erected on some of the Eastern 
Counties Railway emhankments, had nat been resorted ta for obviating the 
formation of the clay banks in wet weather, but was merely contrived for 
expediting the work, so as to admit of the railway being opened to the publie 
at an earlier period than would have been possible had solid embankments 
been first formed. The timber staging was erected on three embankments 
which could nat be completed in time, and on another where the nature of 
the material, in its then wet state, would not admit nf its heing formed to 
more than half its height; al! these embankments had, however, since been 
filled up to the regular level. 

The cutting through Brentwood Hill, presented some features in the eve. 
eution, different from those on the Croydon Railway; he presented to the 
Institution a copy of the contract plan of the Eastern Counties Railway, with 
such amendmeuts and additions as were considered desirable, during the 
progress of the works, and since their completion, 

The drawing gave a ground plan, (Fig. 4,) exhibiting the pasition of the 
cutting, spoil-banks, &e., with longitudinal and transverse Sections (Figs. 5 


Fig. 4. 


Brentwood Hil! Cutting. 


and 6) of the cutting, shawing the extent of the excavation and the slopes, 
the benchings, culverts, wells, drain-pipes, and gravel counterforts. 

The nature of the material of the cutting was sand, sand with loam, gravel, 
and silt. 

The great difficulty experienced in draining the slopes, had arisen from the 
slimy nature of the silt, from which the water could not be separated. Its 
power of holding water might be imagined, from the fact of a face of nearly 
50 feet of slope, being exposed during 2 years, without producing any sen- 
sible effect in the drainage of the material. 

The silt had a constant tendeney to flow away with the water, and great 
attention was directed to that point, in order to prevent the slopes from heing 
injured. 

The provision for upholding and draining the slopes comprised in the can- 
traet, consisted of a fence ditch at the top of the eutting, a benching 10 feet 
wide, half way down, and the ordinary side drains at the foot, with drain 
pipes, running in various directions, along the face of the slopes. To this 
was snhsequently added a enlvert, on the benching on each side, with proper 
outfalls; then the wells (Fig. 10,) were adopted, and lastly gravel counter- 
ports. The wells were not placed with any regularity, but were sunk at ilie 


Eastern Counties Railway. 


wettest parts of the slope; they were steined as in the ardinary well wark, 
until within a distance of about 3 feet from the battom, where an inner ring 
of brickwork +4 inches thick, was built in cement. ‘Ihe bottoms of the 
wells were not bricked, bnt each had an outlet pipe of about 2 inches 
diameter, into the open drain helow it. There were twenty of these wells, 
in the upper port of the north slope, ranging in depth from 15 feet ta 20 
feet, and 31 feet in diameter. In the lower part of the same slope, there 
were twenty-five welis of the same diameter, bnt only 10 feet deep. Та the 
same slope, seven gravel counterforts of a prismoidal shape were afterwards 
added; they were formed by cutting out the requisite cavity, and barrowing 
in dry gravel from above, withont ponnding. | 

Neither wells nor caunterfarts had been adopted on the south slope. which 
was on the lower side; the cutting being throngh ground slightly inclined to 
the south. n 

These plans for draining the cutting were, Mr. Bruff believed, all designed 
by Mr. John Braithwaite. 


Mr. Ратррѕ had tried a samewhat different plan, A narrow irench was 
cut alang the wettest part of the slope, as deep as it could be excavated, 
without much shoring of the sides; а small culvert was laid іп tlic bottom, 
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Transverse Section.— Brentwood Hill Cutting. 


having an outfall into the open drain at each end. On the lower side а 
puddle wall was raised, and at its back, a dry rubble wall with straw above 
it, to prevent tlie sand and loam from washing into and choking the inter- 
stices. This plan was simple and inexpensive, and was stated to have an- 
swered its intended purpose. With respect to the geueral question of slips 
in cuttings, Mr. Bruff was convinced, that want of thorough drainage was 
the proximate cause. In the Brentwood cutting there had heen two slips, 
which, in his opinion, arose from the surface water heiog checked hy the 
apoil-bunks, and being allowed to soak through the surface down to the 
slopes. Іш most cases where slips occurred in side-lying ground, it would 
be observed, that the upper slope almost invarinbly gave way first. In em- 
bankments on side-lying ground, slips generally occurred first an the lower 
aide, which might be ascribed to want of friction, as well as to the agency of 
water. The effect of a drain above and near to a slope, іп an excavatinn, 
had not hitherto heen sufficiently attended to; in inclined ground, a rubble 
eatch-water drain shonld, in his opinion, be formed parallel to the whole 
length of the cutting, at a distance from the upper edge uf the slopes, vary- 
ing with the depth and nature of their material; in a depth of 20 feet, he 
ihougbt that it should be set back at least the length of a chain. Spoil- 
banks placed near to the slopes of enttings, also appeared to him to be in- 
judicious ; in the cases of the Croydon and the Blisworth slips, which had 
been mentioned, he bad no doubt, that the spoil-banks contributed as much 
to produce slips, by checking the drainage, and by the increased quantity of 
surface-water they threw iuto the slopes, as they did by their great superposed 
weight on the edge of the banks. It was a curions fact, which he deemed 
worthy nf notice, that serious slips seldom occurred, until 2 or 3 years after 
the completion of the earthwork; the large sums usually left by contractors, 


to cover one year’s risk of maintenance, might therefore, he conceived, be 
dispeosed with. 


Cuttings and Embankments— Great Western Railway. 

Mr. CorruunsT exhihited and descrihed, three sections of the embank- 
ment across the valley of the Brent, at Hanwell, on the line of the Great 
Western Railway, (Figs. 7, 8 and 9.) The embankment, which was formed 
of gvavel was 54 fect in height; it rested on vegetable soil, beneath which 


was a thickness of + feet of alluvial clay; then occurred a bed of gravel, 
varying from 3 feet to 10 feet in thickness, resting проп the Loudon clay, 
which was traversed in all directions by slimy beds or joints. The surface 
of the country sloped gradually towards the Brent, which was at a level of 
about 20 feet below the south side of the embankment. The subsidence of the 
embankment cominenced during the night of the 21st of Мау, 1837; the 
next morning the foundation was discovercd to have given way, and a mass 
of earth, 50 feet in length by 15 feet in width, was forced from beneath the 
north or lower side of the embnokment, towards the Brent. For four months 
this protruded mass increased in dimensions, and the subsidence of the em- 
bankment continued, until the surface assumed an undulating outline, which, 
on being cut through, showed that the subjacent beds corresponded accu- 
rately with the curvatures produced at the surface by the disturhance, The 
state of the seams or strata beneath the surface, was ascertained by sinking 
trenches at right angles to the embankoient, to the full depth shown in the 
sections, Figs. 8 and 9. 

The symptoms of failure in the embankment, at this period, were confined 
ta a subsidence of about 15 feet, with a fissure extending all along the top 
of the south slope, at the side opposite to where the foundation had yielded. 
From the dip of that fissure, Mr. Colthurst inferred the nature апа inclina- 
tion of a rupture of the ground under the embankment, as shown in the sec- 
tious, Figs. 8 and 9. 

Immediately on the commencement of the slip, Mr. Brunel directed a ter- 
race to be formed, on the swollen surface, at the north foot of the embank- 
ment; the weight of the mass thns placed, succeeded effectually in stopping 
the further progress of the snhsidence, which up to that period lind exceeded 
30 feet. Тіс swollen ground extended over nearly 400 feet in length, hy 
about 80 feet in width, nnd was elevated nearly 10 feet, with a horizontal 
movement of about 15 feet, "The general disturbance ranged to a distance 
of 220 feet from the foot of the slope, towards the river Brent, the south 
bank of which was forced forward abont 5 feet. 

The section, Fig. 7, showed the position of the strata, at the time of the 
forming of the embankment. 

The section, Fig. 8, showed the state of the strata, when the slip or swollen 
ground was being covered by the terrace оп the north side. 
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Brent Embankment at Hanwell, Great Western Railway. 


The section, Fig. 9, gave the form of the terrace, and of the ground beneath 
it during the further subsidence; but all under the embankment in Figs. 8 
and 9, must he considered as inferential from the appearances above. The 
rupture of the ground beoeath the embankment, waa indicated by the crack 
near the upper part of the aouth slope. 


In a letter received recently from Mr. Bertram, one of the engincers on 
the Great Western Railway, it was stated, that the Brent emhankiment bad 
subsided very little for several years ; indeed from the nature of the material 
there was naturally less sioking than in looscly farmed elay embankments ; 
a coating of ballast from 6 inches to 9 inches in thickness, applied once а 
year, was found aufficient for all purposea. The slips which occurred in em- 
bankments formed of clay, eccasioned trouble at first, by their immediate 
effect on the road ahove, and the difficulty of adding material to them. Мг. 
Eertram had fonnd in many such instances, in the Londan clay district, that 
a temporary measure, of forming the softened mass which had slipped down, 
into large raised beds or ridges from 8 feet to 12 fcet wide, by dressing with 
the apade, surface punning, &c., had the effect of keeping rain-water out, 
allowing the raised parts to dry, and retaining the таза in its place, until 
hetter weather and matured arrangements, permitted the more permanent 
proceeding, of forming au extended footing and working up the masa with 
additional material, ao as to fill up the space with an increased sinpe. 

When the Acton cutting slipped about three years since, Mr. Bertram was 
induced (from the difficulty of bringing gravel to the spot, and the quantity 
of surplus stuff in the cutting), to try burnt clay for the drains, far forming 
an open backing to cullect water, and also for mixing with the aoft clay in 
punning up again; from what he then saw, һе gave a decided preference to 
that material, over any kind of gravel, for mixing with clay,to retain it in its 
place. When gravel waa used, there was generally a slight subsidence and 
opening at the tap, but with burnt clay neither occurred. Тһе usual system 
pursued, was to farm with that mixed material, continuous abntinenta and 
revetimenis, upon the original face, and in all cases to make sure of thorough 
drainage from the back. 

He bad always been able to trace an immediate connexion between the 
courses of septaria and the slips at Aetom. ‘Those courscs were not suffi- 
ciently open to act as natural drains: he had made many surface and dcep 
drains leading from them, but the quantity of water drawn cff, was not equal 
to that which waa obtained by the meana before described. 


Fig. 10. 


A, Snoil bank. 

В, Gravel. 

С, Clay. 

D, Brick-earth, with loamy sand, 

E, Clay varlegsted with water-marka. 
F, Dnrk coloured clay. 

G, Upralaed bank or dam of clay. PY 
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At Ruscomhe, һе had removed the gravel stratum from the top, laying 
bare and well draining the surface of the clay, using the gravel as а fuoting 
or buttress below, at such portions of the cutting as had been forced up by 
previous slips; when there was under drainage from longitudinal culverts, 
that plan answered very well. 


At that portion of the Sonning cutting, which slipped so suddenly 2 years 
ago, the stratum of gravel was found to he broken into, by an upraised bank 
or dam of clay, at С (Fig. 10), which after much wet weather, kept a reser- 
voir of water penned back, until it broke out the masa of clay, down to the 
next stratum at D, and во out at E ; the dam С had bcen cut across at dif- 
ferent points im the slope for the purpose of drainage, and when that was 
dnne, all that portion of the cutting became particularly dry. A drain was 
led from the back of the dam С in dressing off the slip, That continued to 
bring away a great deal of water, which previonsly had some other outlet, 
over the lowest point of the bank. 


Mr. біргку thought, the eauses of tbe subsidence of the Hanwell em- 
bankment were very obvious, lu laying out the foundations of the Lunatic 
Asylum, in that immediate vicinity, and in the formation of a deep sewer, 
with a soil pit 20 feet in diameter, and 20 feet in depth, at the aide of the 
Brent, he had ample opportunity for cxamining the strata, and it appeared 
to him, that had a trench heen made in the direction of, and at the foet of 
the embankment, the marshy piece of land where it was situated, would have 
респ sufficiently drained, to cnable it to carry the weight of the mass laid 
upon it. 

The trustees of the Uxhridge road had their great store of gravel in ficlds 
to the west of this embankment, and excavations had been going on there for 
about half a century, Тһе springs in that neighbourhuod, accumulated in a 


Transverse Section of Sonning Cutting, Great Western Rallway.—The dotted lines show the form of the slip] 
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reservoir, which was formed by an escarpment of clay, skirting the river 
Brent; part of the waste watcr, together with the percolation from the re- 
servoir, was permitted to traverse the site of the cmbankment, rendcring the 
ground marshy, even in the driest seasans. The late Mr. M'Intosh had 
frequently told him, that a larger quantity of material was used іп maintain- 
ing, than in eonstrueting the Hanwell embankment. 


Mr. Corrnunsr, in answer to questions from members, explained, that the 
fissures shown in the clay, beneath the embankment, were assumed from the 
form of the depressions of the surface. Тһе sections of the ground were 
taken weekly, during the whole time of the susidence, so that he contended, 
tlie form of the substratum might be assnmed as being correct. Тһе spread- 
inz of the lower side of the embankment, displaced the hank of the river 
Brent for some distance. 


Sir Ilexnv РкгАВЕСНЕ remarked, that if the sections (Figs. 8 and 9), 
which were exhibited, approximated to truth, it would appear, that the em- 
banktuent was formed upon a fault of greater magnitude than usual, Тһе 
consequences were inevitable; when the fault yielded, the embankment sunk, 
and continued to subside, until tlie mass was stopped by weighting the foot, 
and thus restoring the equilibrinm. 


Mr. CorrHunsT said, that the slimy beds, and the fissures, which ran in 
a!l directions in the clay, were most difficult to be guarded against, and they 
were, he believed, the principal causes of slips and subsidences. 


Mr. BRAITHWAITE said, that from the observations of Sir Henry Dela- 
Léche, it might be inferred, that slips and other movements of earth, were 
inore frequently due to mechanical, than to chemical action, althongh in the 
casc of the New Cross slip, the latter cause had been much insisted upon. 


Mr. Joun Ввлітнугліте gladly availed himself of the geological know- 
ledge of Sir Пепгу Delabéche, and his approhation of the measures pursued 
was highly gratifying to him. 

With respect to the Brentwood cutting, although the strata were nearly 
horizontal, and it might have been imagined, that there would be little 
tendency to slip, yet from the ground being so full of water, more than ordi- 
nary attention (о its drainage was required, for it was so retentive of mois- 
ture, that a drain had bnt little influence at a few yards from it. 

The draining shafts which were sunk, had operated well, to the extent to 
which they were carried, and he believed that generally, the mode of treat- 
ing the Brentwood cutting was considered successful. 

Ile had understood, that the trenches which had been alluded io, had not 
been extensively used. 


Mr. Ритррв explained, that the trenches and the wall with dry backing, 
were tried under his direction merely as an experiment, prior to the examina- 
tion of the ground by Sir Henry Delabeche. Тһе dry shafts were subse- 
quently sunk, and the only doubt he entertained was, whether there was a 
sufficient nutuber of them to drain the bank effectually. 


Sir Henry Detasecne said, there could not be any doubt of the ground 
being completely drained, if a sufficient numher of shafts were sunk to inter- 
cept the water, but then the question of their cost must be considered. 


Mr. J. Green, in answer to questions from the President, stated, that his 
experience did not enable him to lay down any rule for the prevention of 
slips in cuttings or embankments. They were gencrally to be attributed to 
the presence and pressure of water, acting upon the substratum; the method 
of discharging the water must depend on the direction and the nature of the 
strata; in all ordinary cases, he couceived, that with proper application of 
the known methods of drainage, successful results might be attained.—lIle 
had not made any particular observations, as to the relative duration of the 
tendency to slip, exhibited by the slopes of cmhankments and cuttings, in 
canals and railways; but he conceived, that in a canal, the weight of the 
water acted as a support tothe internal slopes, and tended also to counteract 
the upward pressure of water in the substrata. Пе had frequently observed 
this in cuttings, with embankments on the sides; while the canal was full of 
water, the banks stood well, but when the water was drawn off, the banks 
subsided, and the bottom of the canal rose up.—4A curious instance occurred, 
in forming part of the Exeter ship-canal, through mnd lands in the estuary 
of the Exe. The embankments on the sides of the cutting, remained firm, 
so long as their weight only just balanced the upward tendency of tlie water, 
in the substratum of the hed of the canal; but when the increased weight 
of the mass, destroyed the equilibrium, the embankments sunk down, and 
the bottom of the canal was forced up in proportion.—This occurred in seve- 
ral places, even after the works had preserved a perfect section for some 
months, but the canal had not then been filled with water. It was found on 
examination, that at a few feet only below the bottom of the canal, there 
existed a bed of peat, which, although capable of resisting the weight of the 
banks for a considerable time, at length gave way; thus the embankments 
sunk down, the bottom of the canal rose up, and it hecame necessary to 
drive strong piles in the line of the bottom cf the canal, on each side, in a 
lateral direction, and to snpport these piles by rough inverted arches of 
stone, at intervals of abont 20 fect, for a considerable distance, after which 
the banks being slowly raised, stood well. 


The Present said, it must have been observed by all engineers, that 
in the embankments and cuttings of canals, the slips generally occurred, 
within the first 6 or 8 months after the works were completed; but in rail- 
way works, the slips constantly occurred even after years had elapsed, He 
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observed on many of the railways, upon which he travelled habitually, that 
the slopes were almost as frequently under repair, after being open for many 
years, as they were within a few months of the first opening. Пе was de- 
cidedly of opinion, that although water might be the primary cause of the 
slips, the vibration caused by the passage of the trains, was the more imme- 
diate cause. 

When, as had been so ably explained, the lower beds became converted 
into mud, and the adhesion of the particles was destroyed, the mass only re- 
quired a slight impulsive force, such as the vibration consequent on the pas- 
sage of an unusually fast or a very heavy train, to set it all in motion and to 
cause a slip. 

Some of the methods proposed for the formation of embankments, such 
аз only constructing them duriag suitable weather, and with thin layers of 
material, regularly laid and pounded, &c., might be used in the construction 
of reservoirs for retaining water; but they were not compatible with the 
manner in which extensive works required to be carried on, independent of 
the extra cost they would occasion. Experience had shown him, that the 
best method of constructing a heavy embankment was, to run forward two 
tips, parallel with each other, forming the ontsides of the bank, and leaving 
a void in the centre, which was subsequently filled пр. The greatest amount 
of pressure, was thus hrought to act vertically upon the material, aud the 
two sides having become samewhat consolidated, were better able to resist 
the pressure, and they had nat any tendency to slip away. This method 
had been ably treated by Mr. J. В. Hartley, in a paper read before the Ia- 
stitutian in 1841. 

He had not found any difficulty in inducing contractors to adopt that 
method; when proper precautions were taken to insure thorough drainage, 
he helicyed, that embankments would generally stand well, although шае 
in the wettest weather. Moisture would only cause the mass to become 
more cousolidated, and when once that was the case, but little water would 
subsequently percolate. 

Не concurred in the opinion, that the gravel counterforts acted rather as 
drains, than as supparting buttresses; for he believed, that they stood gene- 
rally at a steeper angle, than the slopes which they were supposed to sup- 
port. 


Mr. Ciurrrrauck said, in confirmation of the President's opinion, he had 
heen told by the persons who worked in the sand-pits, under the plastic 
clay, near the Loodan and Birmingham Railway, that they were afraid to 
remain under ground, during the passage of the heavy luggage trains, оп ас- 
count of the extreme vibration of the earth. 


Mr. Green was convinced of the correctness of the President's opinion, 
as to the effect of vibration upon banks saturated with water. Не had seen 
instances even in сапа! embankments, where, at the head of locks, the vibra- 
tion arising from tlie sudden and careless closing of the lock-gates had pro- 
duced slips. 

Пе did not think any commensurate benefit would result, from the extra 
expense of pounding the earth in embankments, as had been suggested. Тһе 
degree to whieh earth might be safely consolidated by pounding, conld only 
be determined hy great attention to the nature of the material, and to the 
circumstances under which it was uscd. Не had known much injury caused 
by the earth-backing for walls, being too much pounded, when, from defec- 
tive drainage, the expansion of the earth had subsequently thrown the walls 
down. 


Mr. Поснез presented a specimen of Watson's drain pipes, described in 
the Journal, Vol. VIL, page 49. 


RAISING SHIPS. 


“ dn Account of the Plan employed for raising the ' Innisfaii’ Steamer, sunk 
in the river Lee, near Cork." By Georst Preston Write, Assoc. Inst. 
C. E. (From the Minutes of the Proceedings af the Institution of. Civit 
Engineers.) 

The “ Innisfail,” a steamer of 400 toos hurthen, and 180 h. p., sunk in the 
river Lee, in consequence of having run foul of an anchor, with such force 
as to tear a plank of 64 feet in length, and varying from 8 inches to 10 inches 
in breadth, ont of the bottom close to the keel. As the vessel lay right 
athwart a narrow part of the channel, it was necessary to take immediate 
steps for its removal. The Directors of the St. George Steam Packet Com- 
pany being aware that Mr. William Preston White, the Harbour Master of 
Cork, bad sneceeded in raising several large vessels, solicited bis assistance 
io remove their stcamer. Тһе method he had adopted on former occasions, 
was that of slinging or weighing, which is done in the following maaner:— 
After the position of the sunken ship has been ascertained, a chain cable is 
passed round it by means of two vessels, which are placed uear the bow, with 
the cable suspended between them, so that its centre shall sweepthe ground, 
and it is moved to and fro until it comes in contact with the stem of the 
sunken ship. Тһе two vessels are then moved astern, the ends of the chain 
are brought together, and passed through an elliptical ring, which is loaded, 
in order that it may fall close to the stern, and the ends are secured to the 
vessels. The main chain being secured in its position, bridle chains are 
affixed to it at intermediate distances; these being attached to other vessels 
alongside, all the chains are strained at low water and as the tide flows, the 
sunken vessel is raised from its hed, and is brought to shore. If the vessel 
cannot be left high and dry at low water, the operation is repeated as often 
as circumstances may require, 
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In this way Mr. White has succeeded in raising four sailing vessels and 
three steamers, hcsides numerous smaller craft. This plan, however, did not 
anecced in the case of the Innisfail, owing to the narrowness of the ehanacl, 
which prevented the employinent of ships of sutlicient tonnage for weighing. 
At the suggestion of Mr. А. S. Deane, a cofferdam was coastructed at the 
side of the vesscl whieh had received the injury, and to prevent any leakage 
at the other side, a few loads of clay ballast were deposited. The cofferdam 
was formed of deal planks 12 feet long by 3 inches thick, secured by wales 
and cross-pieccs. Оп examining the hottom, after the water had been pumped 
out, it was found ncecssary to excavate to a depth of about 2 feet, in order to 
nrrive at the leak; as the excavation proceeded, the vessel was shored up and 
when the spot was discovered, elm planks of 1 inch thick and 12 inehes in 
breadth were nailed over the whole length of the leak, first covering the hole 
with strips of flannel, soaked in tar, in order to make the patch water-tight. 
By this means the vessel was raiscd in the course of ten tides, and it was 
floated and steamed down to Passage, a distance of about 7 miles, in order 
to undergo a thorough repair: the total expense uf the work, including the 
cofferdam, was £350. 


SUNDERLAND LIGHTHOUSE. 


u An Account of the removal of the Light-house at Sunderland.” * By Joux 
Munnay, M. last. С.Е, (From the Minules of the Institution of Civit 
Engineers.) 

Sunderland is rated the fourth port in the United Kingdom, as respects 
the aggregate amount of its tonnage. The shipment of coal, which is the 
principal business of the place, amouats annually to ahout 1,300,000 tons. 
Lime is also extensively shipped fur Yorkshire and Scotland. There are 
various manufactories in the town and neighbourhood, and the building of 
ships is carried on to a great exteat. The population of the united towns of 
Sunderland, Bishopwearmonth, and Monkwearmouth, amounted, according 
to the census of 1841, to 57,057, including ahout 4000 seamen. 

The harbonr has been, since the reign of George І., under the control and 
jurisdiction of Commissioners, appointed by Parliament. For some years 
past, the average revenue, arising principally from the shipment of coal, has 
amounted to about £16,000 per annum. The funds so collected, have been 
expended in deepening the shoals, removing rocks and other obstructions 
and building piers at the mouth of the river. These piers, having heen ori- 
ginally executed in a auperficial manner, soon showed symptoms of decay, 
and it was found necessary to rebuild the eastern or seaward portion of them. 

The late Mr. John Rennie was consulted and his advice was, that the piers 
should be proloaged with solid masonry into deeper water. The South pier 
has, in consequence, been rebuilt in a substantial manner with ashlar ша- 
волгу, in blocks of stone, varying from 5 to 7 tons in weight, properly back- 
ed with n glacis of rubble stone. The eastern part of the north pier, during 
the last ten years, has heen taken down, under the author's superintendence ; 
a new pier has also been built, in the direction suggested by Mr. Reanie, and 
approved by his son, Sir John Rennie. This pier has been executed in the 
strongest manner and with excellent materials, formiag altogether a hand- 
зоте and substantial piece of masonry. Тһе most beneficial effects have 
been produced by the adoption of these plans; the channel to sea has been 
atraightened and deepened һу dredging, and the bar has heen lowered and 
kept in a stationary position, so as to give 4 feet of water upon it during low 
water, or 183 feet at high water of ordinary spring tides. 

Near the termination of the north pier, there was built, in 1802, by Mr. 
Pickernell, then engineer to the Commissioners, an octagonal Light-house of 
polished stone. Из height was 60 feet 2 inches from the base to the cor- 
nice, terminating with a laaterp, the cupola of which was 16 feet above the 
cornice, making a total elevation of 76 feet 2 inches above the pier. Its 
breadth was 15 feet at the base and 8 feet 6 inches at tlie cornice, having а 
spiral staircase up the centre of the building. Jt was subsequently lighted 
with coal gas from nine patent burners with parabolie reflectors. 

In the beginning of the year 1811, before the works at the north pier 
head were termiaated, an alarming breach was made by the sea in the pro- 
jecting part of the old pier (Fig. 1), on which this Light-house stood, and it 
became imperative, either to take down tbe building immediately, or to re- 
pair the pier in an expensive manner. 

On the 7th of April, 1811, the advantages of having a new Light-house on 
the high gronnd near the fort, on the south side of the river, and the diffi- 
culties of removing the present one from its then critical situation, were dis- 
cussed at the Board of Commissioners. The result was, that the author re- 
ceived directions to prepare the materials necessary for carrying into effect the 
project he had suggested, of removiag the building in an entire state, on а 
cradle of timber, to the eastern extremity of the new pier. 

In coosequence of the breach before alluded to, it was necessary to remove 
the Light-house in a northerly direction, ап to the new pier, before it could 
be taken to the eastward and its axis required to be turned, in order to make 
it currespond, or he parallel with the altered direction, east and west of the 
new pier. The raised platform of the new pier head, where the buildiug 
was proposed to be placed, being 1 foot 7 inches higher than the original 
site of the Light-house, it became necessary, in providiug a proper height for 
the entrance doorway, either to descend a few steps {тош the platform, or to 


* Some account of the removal of this Lighthouse appeared іп the Journal, Vot, ДУ, 
1841, pege 243, 325, and 378, together with a view of the Lighthouse, 
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lift the base, and consequently the whole building, to the proper level. 1t 
was dcemed advisable to adupt the latter course. 

The first of these operations was to take the building northward. On the 
15th of June, the masons began to cut aperturea on the north and south 
sides of the hnilding, for the reception of the cradle or platform of timber 
(Figs. 2 and 3); the two middle balks were threaded through consecutively 
and the apertures were made no larger than absolutely necessary for that 
purpose. The upper course of stones below the torus moulding was not dis- 
tucbed, and the bottom of this course was made to rest immediately ирип 
the cradle timbers. The upper surfaces of the beams, where they were in 
contact with Ше masonry, were covered with thin sheet lead, to equalise tha 
pressure. When the timbers were threaded through the building, screws 
were applied beneath them, until they were closely pressed to the course of 
masunry, and uprights of timber were then inserted and firmly wedged up, 
which allowed the screws to be removed. Less difficulty was experienced in 
inserting the next tinibers, which were parallel to the other pair, and sup- 
ported the external masonry; they were covered with lead like the others, 
screwed up and shored with timber uprights and wedges in a similar way. 
Care was taken to place all these ahores ia such positions, that they should 
not interfere with the insertion of the lower transverse tier of timbers. 

An aperture was next cut on the eastern side of the hase (the entrance 
door on the west side not requiring any), tu admit the two transverse beams, 
which were firmly screwed up underneath the beams previously inserted, and 
then shored with uprights and wedges to relieve the screws. Other timbera 
were next iuserted and shored up in pairs, in a similar way to the others, and 
when all these were secured, other apertures were cut through the huilding 
to admit the upper timbers. The next operation was the insertion of the 
timbers, with rails fixed upon them, Тһе ceatre timhers immediately below 
the upper beams were fixed first. These were firmly bedded on the stone 
pavement of the pier aad upon the solid [masonry of the new work. The 
sheave balks to each, were then threaded threaded through the building and 
firmly wedged to the timbers above, and to the rails below, by a series of 
wedges. The other rail and sheave balks were placed in a similar manner, 
uoderneath each upper timber aad in the order in which they were inserted 
in the buildiag. Finally, when all these wheels were brought to their bear- 
ing, the small portions of the original masonry, left in the four corners of 
the building, were cut away at one time and the two remaining intermediate 
upper timbers were threaded through and secured. 

While these works were in operation, the octagonal shaft was tied toge- 
ther in the following manner. Two planks, 44 feet in length and 3 inches 
in thickness, were suspended from the cornice at each angle of the shaft and 
then lashed elosely to the masonry hy ropes and wedges. Five horizontal 
tiers of iroa straps, 24 inches broad, and {ths inch thick, were made to em- 
brace the building, and these were drawn closely up by screws to the above- 
mentioned planks and filling-in pieces. Immediately above the coraice aud 
on a level with the light-room floor, eight apertures were made through the 
walls (which were here only 10 inches in thickness), and pieces of timber 
were pushed through the apertures from the inside and drawn back again 
till they met in the centre. Strong plates of malleable iron covered the 
joints above and below the timbers and screwed bolts passed through the 
whole. This upper platform was connected with the cradle below by а large 
chain, passing round a strong bar of iren at the top of the platform, and 
round a similar bar of iron on the lower side of the cradle, and the chain was 
drawn tight by a large screw. 

The upper platform was further connected externally with the cradle, hy 
eight main uprights of timber, 12 inches square, tenoned into the horizontal 
timbers at the cornice, and brought close to the masonry of the building at 
the base, and secured to the cradle and upper platform by stirrup-straps and 
bolts. The uprights were united together by three tiers of ehock-pieces. 
Three iron straps, 3} inches broad, and 1 inch thick, passed round the chock- 
pieces and uprights, and the whole was drawn closely to the building hy 
screws, The raking braces were next erected and their feet passed hetwecn 
the timbers of the cradle and cill-beams fixed thereon, so that the whole 
framing could be firmly bound together (Fig. 4.) The four diagonal heams 
and ledges, fixed to the raking braces, further prevented any of the timbera 
from springiag or twisting. 

Up each angle of the building, above the cornice, battens, 2} inches 
thick, were fixed, with two tiers of horizontal junction pieces, kept together 
by binding screw straps. The dome of the building, which is of iron, 
covered with lead, was fastened by chains passing round the summit 
and the upper cornice, and eontinued down ,to the projecting timber 
of the upper platform, each chain being tightened һу screws. The large 
plates of glass of the light-room were taken out, and window sashes, witli 
ordinary crown glass, were put in thcir place. The light, however, was 
exhibited nightly, as usual, during all the operations of removal; a lead 
pipe, lengthened as required, being connected with the gas-works on the 
pier. 

On the 2nd of August everythiag was prepared for drawing the building 
northward. For this purpose, five pulling serews were strongly fixed to the 
glacia of the pier, north of the building and chains were attached to them 
and to the cradle upon which the Light-house rested. These screws were 
worked by twenty-four men. Four forcing serews, worked hy three men to 
each, were applied behind the cradle, to assist in propelling it. ‘The total 
number [of men employed on the occasion was forty. The cradle was sup- 
ported on one hundred and forty-four wheels, which travelled on eight parat- 
lel lines of rails, but the extreme ends of the cradle were supported and 
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moved on slide balks only. The operations for the removal northward were 
commenced at half-past 3 р.м. and at a few minutes after 8 p.m. it was safely 
landed un the new pier. The distance travelled was 20 feet 5 inches. 

On the 7th of August the building was drawn, in a similar manner, to a 
further distance northward of 8 feet 1 inch. The cradle was then shored 
with timber uprights, which allowed the railway and sheave balks to be 
withdrawn and reversed, for the purpuse of taking the building to the east- 
ward. It is unnecessary to describe the process of placing these railway and 
sheave bulks in a direction bearing east and west, as it is merely a repetition 
of the same operations previously mentioned. Some difficulty was experi- 
enced in taking the building round the curve, which was a portion of acircle 
of 647 feet radius. 

The rails ап this curve were laid level, to the point at which the tangential 
lines of the rails commenced and from that paint, to the new pier-head, they 
had а gradual inclination of 1 in аһаш 225, making a total rise of 1 foot 7 
inches above the original base of the huildiog. This was accomplished, on 
the raised platform, by different heights of timber beams and on the пй. 
nished part of the pier, hetween the platfarm aud the coping, by large stones 
set in mortar, on which the railway beams were solidly fixed. 

The series of wedges in the sheave balks not only allowed them to be 
removed when required, but were otherwise of great use, for by slackening 
the wedges on the east side and tightening those on the west, the building 
was retained in a perpendicular positian, when the rails were on the inclined 
plane. 

On one portion of the raised platform of the pier the pavement was com- 
pleted with large Yorkshire landings, from 6 inches to 8 inches in thickness. 
It was questionable whether they would be able to bear the great pressure of 
the building; but it was determined to try it, as the stanes had been laid 
with the greatest care on à proper bed of rubble stone, and the joints run 
with pozzolana mortar, Аза precaution, planks were laid upun the pave- 
ment, to equalise the pressure, and particular attention was paid to have the 
rail balks securely and thickly wedged upon the planks. Under the great 
load of the building very little impression was made upon the paving ; in 
some few instances the joints of the mortar were cracked, but no stone 
whatever was broken. This із particularly noticed, because every practical 
man who inspected the pier was of opinion that thc stones would not bear 
tbe pressure. 

The cradle was supported ou what are termed by ship-builders sliding 
halks; that is, the lower side of the travelling heam was convex, fitting into 
and sliding alung the concave surface of the lower beam, which was solidly 
fixed upon the pier. These beams were greased with a mixture of soft soap 
and black lead, to diminish the friction. The sliding beams were connected 
with the cradle by a framing of timber, which formed part of the maving 
mass, with the view of saving expense, as it avoided the necessity of raising 
the surface of the pier to the level of the railway beams. The principal 
weight of the building was, however, thrown upon the railways, and, com- 
paratively, nothing uf any consequence on the sliding balks. 

Immediately underneath the area of the building the cradle wheels were 
placed close together, but outside the area of the building they were sepa- 
rated from each other (Fig. 3.) Each of the wheel.plate castings had the 
under surface covered with a piece of felt dipped in tallow, and it was then 
secured to the sheave balk by a tapering wedge (Figs. 5, 6, and 7.) By so 


Fig. 7.--Section. 


Fig. 6,— Plan. 
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doing, the timber was not injured with bolt holes, and the casting could at 
any time be easily taken out and replaced with another, had any accident 
happened to it. The spindles of the sheaves were very accurately turned, 
and the sheaves were likewise thrned, to take off all irregularities from their 
surface. Тһе rails were secured to the timbers hy short spikes, formed with 
à head turned at right angles with the body, which allowed them to be easily 
drawn without much injury to tlie timber, when the rail had to be removed. 

The cradle heams were all squared and planed, to distrihute the pressure 
over the whole surface. "They were of American oak, which is a very solid 
wood, and, as it could be procured straight in long lengths, it was preferred 
to any other timher. The rest of the timber employed was Memel red and 
yellow pine. During the latter part of the operations the cast-iron rails 
were laid upon a plank of African oak, 14 inch thick, fixed upon the rail- 
way beams, as it was feared that the great weight would press the rails into 
the Memel timber. 

The method employed in taking the building to the eastward, was different 
from that which was first attempted in moving it northward. The slow 
process of drawing the cradle farward by screws, was abandaned, and ге- 
caurse had to three ordinary winches. Each was worked hy six men, with 
one man to hold оп the tail-rope, which before arriving at the winch, passed 
through a twofold aud threefold sheave block. The total number of men 
employed at the handles of the winches was eighteen, and the power of them 
when so applied, may be reckoned at 5623 lb. The radius of the handles of 
the winches being 14 inches, worked a cog-wheel of 4} incbes diameter, 
turning a spur-whcel of 30 inches diameter, and a barrel of 10 inches diame. 
ier. The additional power of the twofold and threefuld sheave blocks makes 
the whole power of the eighteen men, applied in the manner stated, to be 
52,4801І. ‘The gross weight moved was calculated to be 757,120 1b., or 
338 tous. Тһе distances traversed were determined by the various lengtha 
of the railway heams, which were taken up and relaid forward, to save ex- 
pense, but which of course prolonged the time of taking the building to its 
destination. Тһе greatest speed with which the mass moved, was at the rate 
of about 84 feet per hour, the winches being advantageously placed; but the 
average actual rate was 33} feet per hour. The greatest distance accom- 
plished at опе time was 40 feet 7 inches; the average distance being about 
28feet. The actual time employed in moving the building to the eastward 
was 13 hours 24 minutes; that distance being 147 feet 1 incb, to which, if 
28 feet 6 inches be added, what it was taken north, will make the total dis- 
tance traversed 475 feet 7 inches. 


Time ot 


Moving; Actual 
DATE, Mean Distance M E Time of Remarks. 
1841. "Traversed. the Winches,| Moving. 
cC. 
| Ft. Inf Ft. Та. Minutes, Minutes, 
2 August, Northward! 20 5 
Жо | >? 
| 28 6 

30 August, Eastward | 222) — 70 70 
31 " m 20 3 -- 124 70 On th 
3 September ,, 200) — 95 75 n the curve. 
13 2 D 33 0 — 110 110 
l4 H hs 326| — 25 60 
15 ES » 26| — 90 90 
16 m d 310) — 35 35 
17 " » БЕ == 26 26 
18 ” n" 32 1 s 23 23 Greatest speed, 
21 d m 40 7 — 45 45 
23 " tb 35 4 — 50 40 
27 qi T 30 0 — 50 45 
28 m а) 200 | — 25 20 
lOctober,  ,, 22 6 | — -- 20 

on > 226 | — = 30 
4 е » 170 = ET 45 Delay on the 


pier-head. 


804 or 13 hrs, 24 min. 


Total Eastward 1 ІШ 1 — 


m 


Total distance traversed |475 7 
ee —— 


On опе nccasion, an experiment was tried with only two winches at work ; 
it was found, that, with twelve men at the handles, the cradle could be drawn 
forward, but at a slower velocity than ordinary, and the men were much fa- 
tigued with their exertions. 

The Americans have been successful in moving houses to a considerable 
distance, hut the weight was generally distributed over a large area of the 
foundations, which allawed the cradle to run upon slide balks, and saved the 
expense of wheels and railways. Those who had seen the operation in the 
United States strongly advised the adoption of the same principle. The great 
Weight of the light-house at Sunderland, however, concentrated into an area 
of 162 square feet, caused a contrary decision. ІҒ reliance had been placed 
Solely on the sliding balks, it is very probable the attempt to move the mass 
would have proved a failure; inasmuch es even with the internal railways 
and wheels, it sometimes required the utmost exertions of the men at the 
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Fig. 1,— Plan of the Nerth Pler of Sunderland Harbour, showing the different situations of the Light-house, 
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Fig 2.—Light-house on the Cradle. 


Fig. 4. Section of the Light-house, showing,the Ruil-balks, &e. 
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winches to pull the cradle forward. The outer part of the cradle, which 
hore the weight of the raking braces, was, to save expense, snpported on 
sliding balks. On one occasion, whea the ropes were tightly stretched, a 
few blows given to these sliding balks caused the cradle, with its enormous 
weigbt, to start suddenly forward a distance of nearly two feet, Іп conse- 
quence, they were always tapped afterwards, whenever the cradle encoun- 
tered any obstacle to its motion. М. le Bas experienced the same diffienlty 
in moving the Luxor obelisk, hoth in Egypt and at Paris, where a great force 
was employed to drag it forward. The huge rock of the statne of Peter the 
Great at St. Petersburgh was moved on balls of brass, turncd very accurately, 
and running ia brass channels; yet they freqnently stuck fast, and required 
the attention of a man to each, with an iron rod, to keep them in motion 
and equidistant from each other. The use of railways, with wheels moving 
in carriages fixed to the cradle, undoubtedly saved trouble and expense, and, 
to а certain degree, reduced the friction. " 

At the time of building the new pier, preparations were made for tbe site 
of a light-house, by piling an area of about 20 feet square in the centre of 
the head, founding upon the piles, and bringing up along with the other 
work, a mass of masonry, in large blocks, properly sqnared, and bedded so- 
lidly in pozzolana mortar. Тһе foundation was therefore in readiness for 
the reception of the building. On the 4th of October it was brought to its 
destination. Timber uprights were immedtately wedged up under the cradle, 
which permitted the different sheaves and railway balks to be witbdrawn. 
Upon this being done, the masons commenced operations by building an the 
foundations above alluded to, pillars of stones, with retreating courses, 
striking the shores, from time to time, as these pillars took their bearing un- 
der the original masonry. 

The mortar used was made from blue lias lime, with a mixture of sand and 
pozzolana, and was laid in very thin joints. Тһе chief difficulty arose іп 
making good the last course, as the joint had to be made rather thicker than 
usual, for the admission of the masonry. Тһе stones of the course, before 
insertion in the building, bad their upper surface covered with thin sheet 
lead, firmly beat down and lapped for a breadth of two inches over the hack 
part of the stone. This was done to equalize the pressure, and to prevent 
the external masonry from being flushed by the weight of the building it had 
to sustain. The joints were rnn with gront through ihe funnel of a tube, 
carried np a few feet in height, to give additional pressure. They were pre- 
viously closed all ronud with Roman cement, excepting a few apertnres left 
on purpose for the air to escape, and which allowed the gront completely to 
fill the joint. Great care was taken to make the masonry sound and perfect, 
by properly bonding the joints, both internally and externally, hy which 
means there is not any indication of the building having ever been displaced. 
The masonry was completed on the 12th of November. 

Before entting intu the light-liouse for the insertion of the cradle, the dif- 
ferent corners of the base were acenrately levelled with an iustrnment and 
trial was made whether the building was exactly perpendicular by a plummet. 
From time to time, as the bnilding was moved forward, other trials were made 
for the like purpose and also after it had been bronght to its destination on 
the new pier head. In all cases it was found to be as at first. Хо settle- 
ment was ever perceptible, even where the new masonry was placed, on with- 
drawing the cradle; nor has the slightest crack appeared since, in any part 
of the building. 

The timbers and the chief part of the other materials employed, were used 
in other works, then carrying on by the llarbour Commissioners, and the 
mea who worked at the winches, when they had accomplished their task, 
were taken off to other work connected with the bnilding of the pier. Тһе 
cost of carrying the work ia'question into execntion, amounted to £827. 
The building was erected іп 1802, at an expense of upwards of £1400. If 
io £827 be added £280, the estimated cost of a light-keeper’s dwelling, gas- 
house, and other apparatus, it would have made £1107 as the total expendi- 
ture of this department. The estimated cost of building a new light-house 
on the high ground near the Fort, with a tide light on the north pier, dwel- 
lings, and other contingencies, amounted to £2000; conseqnently, by adopt- 
ing the removal of the building, as is above mentioned, there was a saving of 
£893, aad no inconvenience was experienced from the want of a barbour- 
light. 

Since the completion of this undertaking, the anthor has had the honour 
to receive the thanks of the Board of Commissioners for his exertions ; and 
a piece of plate of the value of £100 has been unanimously voted to him as 
a further acknowledgment of his services on that occasion, 
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Exowrrrine зч Eoypr.—Mehemet Ali's great dock at Alexandria has, 
after a labour of eight years, and a cost of balf a million sterling, beea opened ;—to the 
great satisfaction ot the Pasha, who came froat Cairo for the occasion, and caused the in- 
uuguraton to be accompanied with great ceremonial. ‘The engineer, M. Mongel, а 
Frenchman, has, it Is said, received from Mehemet Ali directions to take all necessary 
measures for the one other great work which tliut prince has so much nt beart—the con- 
struction of the barrage of the Nile. The site now fixed upon is the point of junction of 
the Rosetto and Damietta branches of the river—abont teu miles below Cairo. The work 
will consist of two bridges, ooe over eacb branch, joining each other at the extreme point 
of the Delta. Опе arch of each bridge will he mude with » lock, for the purpose of navi- 
gatioa. In the centre of the Delta, und on the sides of the hrid ges, will be opened several 
canals, to which the water of the Nile will he allowed ingress, as may һе required. It is 
stated, as оп example of the savlug to be effected by this barrage—that of the 50,000 
snkishs, ur Persian water-wheels employed in Lower Egypt, und worked by not less than 
150,000 bullocks, not mnre than 10,000 will be required to irrigate the lands situate at a 
great digtance from the canals or above their level. 
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IMPROVED LEVEL, 


Some Account of Levelling Instruments, with Description of one of an 
Improved Form. 


By Tuomas SrEvENsox, Civil Eogineer, Edinburgh. 


The improved spirit-level abont to be described, was made for me in 1840 
by Mr. Adie, and afterwards described іп a letter to the Institution of Civil 
Engineers (see Journal, Vol. IV., pp. 357 and 373.) 

Since then 1 have had two levels of the соттоп construction altered to 
the new form. Ona late occasion these instruments were exhibited to the 
Royal Scottish Society of Aris; and as no drawings had been laid before the 
publie, that Society requested me to prepare a description with diagrams, 
that these might be published in their Transactions. Іп accordance wilh 
their request, therefore, 1 have drawn up the present description; and have 
also consulted many early writers, to ascertain, as well as 1 could, the history 
of one of tlie most important of geodetical and engineering instruments, 

There unfortunately exists a great dea) of conflicting evidence regarding 
the true inventors of the different parts of the spirit-level. Indeed, there are 
hardly two authorities who agree upon the subject. The original form seems 
to have been? that of a plummet, and is described as “instrumentum quo 
plumbo à filo et gnomone pendente, тесіо, sive obliquitas operis perpendi- 
їшг.?? 

The great Hnygens appears to have been the first to apply the telescope to а 
level of his, Which was constructed on the principle of the plummet. ‘This is 
noticed, in the life prefixed to his works,a in the following terms :—' lbi” 
(Lutetz) '* vixit ab anno 1666 ad annum 1681. Durante hoe tempore pul- 
eherrima subtilissimaqne multa in mathematicis detexit, veriaque ex iis 
operibus conseripsit, quee nunc їп unum corpus collecta, quid in variis Ma- 
theseos partibus pizestitevit, sub oculis ponunt. Prater ipsins jam memorata 
inventa ргаејага, inter alia duo insigni usu eminent. Libellam teleseopio 
munitom ia construxit ut ipsi præ ceteris. fides haberi possit,” &c. 

The honour of having first applied the air-bubble to the determination of 
horizontality scems to be due to that universal genius Dr. Hooke. From all 
that I can gather, it appears that his invention must have been made subse- 
quent to 25th March, 1674, and prior to the year 1675, as, in his “ Attempt 
to prove the Motion of the Earth by Observations," by date 251Һ March, 
1674, he describes a new method of stélling the plummet by immersion in water, 
While in his “ Animadversions," 4 pnblished also in 1674, after fully deserib- 
ing his invention of the air-bubble confined in a tube, he speaks of its pecu- 
liar advantages, and great delicacy of mavement, and remarks,— “ This сап 
hardly be performed by the ordinary way of plummets, without hanging 
from a vast height, which is not practically to be performed without almost 
infinite trouble, expense, and difficulty," &c. 

Hntton, in his Mathematical Dictionary, remarks, that the applications of 
the air-bulible to the level **is said to be due to M. Thevenot ;" but with 
what justice I cannot say, having been unable to тесі with any reference to 
this instrument in the writings of that author. Thevenot was born in 1621, 
and he died in 1692. 

I have been unable to discover who was the inventor of the circular level, 
which I imagined had been of recent date; but Switzer, at page 91 of his 
Treatise оп Water works, whieh was publisbed in 1734, remarks, that the 
circular level was then employed in the construction of the surveying instru- 
ment ealled а Plane-table. 

According to Sir John Herschel, the cross-hair, which gives so much acen- 
racy to all astronomical as well as levelling instruments, was the invention 
of Gascoigne, a young Englishman, who used it in 1640. He was killed at 
the age of 23, at the hattle of Marston Moor. 

M. Le Bion® appears to have heen the first to conjoin the telescope of Huy- 
gens with the air-bubble of Dr. Hooke ; and this must have been subseqnent 
to the year 1684, as such an instrument is not shown in De La Hire's edition 
of Picard's Treatise on Levelling.® 

But it was not till Sisson’s improvements that the Jevel соп be considered 
as in any way an accurate or philosophic instrument. All that were made 
previously to his time were coarse instruments, adjusted by a ball and socket, 
and in other respects resembling the common perambulatory survey-level, 
which, from the nature of the constrnetion, can be levelled in only one direc- 
tion, and cannot be reversed, or moved even in the slightest degree, without 
requiring readjustment. Sisson may, therefore, be considered as the inventor 


of the instrument іп common use. The тїп feature in his improvements 
T E eee 


1 Plin. Lih. 7. 

2 Polydori Virgilii de Rerum Iaventorihus Libri Octo. 12mo, p. 258, Urbini, 1590. 

3 Christ. Hugeuii Op? Var. Lugd. Batav. 1724. ч 

а Antmadversions un the first part of the Machina crelestis of the Hon., learned, and 
deservedly famous Astron. Johannes Heveling, Consul of Dantzick, together with an ex. 
plication of some instruments made hy Rob, Hooke, Prof. Geom. in Gresh. Coll., aud 
F.R.S. Lond. 1674, p. 61, “ей seq.’ 

5 "Trait de la Construction ct des Principaux usages des Instrumens de Mathemntique, 
Par М. Le Bion, Ingénieur du Roi pour Ics Instrumens de Math. Nouv. Edit, A La 
Haye, 1723. $ 

6 "Iraité du Nivellement Par M. Picard, mis en lumière par les soius de M. De La 
Ilire, 2mo., A Paris, 1684. 
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was the introduction of the four screws called the parallel plate-serews (D, in 
the Diagram). I have heen unable to find out the date of Sisson’s improve- 
ment; and, indeed, the only notice I cau find of him is the following in 
Switzer's System of Water-works: “Тһе invention” (alluding to the instru- 
ment with parallel plate-screws) “ав I take it (for I am uot as yet well ac- 
quainted with that gentleman), of William Sisson, at the corner of Beaufort 
Buildings, in the Strand," ? 

Since the time of Sisson, the celehrated Ramsden introduced a tangent- 
screw and clamp, for moving the instrument with accuracy through small 
distauees in an azimuthal direction. Messrs. Troughton and Simms also 
made several improvements in the arrangement of the variuus parts of the 
instrument; and Mr. Gravatt has of late years added a eross-bubble for fa- 
eilitating the rough-setting of the instrument—or that adjustment which is 
made with the legs of the tripod ; and an enlargement of the diameter of the 
abjeet-glass, so as, by the admission uf a greater number of rays of light, to 
allow of the telescope being shortened, without impairing its optical powers. 

A Bis the telescope,—C C the compass-box.—M the screw for adjusting 
the foeus,—11 11, the tubular spirit-level.—G, the spherical or circular level.— 
D D D, the parallel. plate-screws of Sisson.—K, the old ball and socket mo- 
tion.—F, the new ball and socket motion.—N, clamping-serew for ditto. 


Having thus endeavoured to describe the successive changes which the 


level has undergone, 1 shall now proceed to nolice the nature of the present. 


improvements, 

The first of these is the substitution of a circular, or to speak more cor- 
rectly, a spherical level (G), sluggish in its motions, instead of the small cross 
level, which was introduced by Mr. Gravatt. The advantage of the circular 
level over the commun form, is its peculiarity in at once showing the davia- 
tion of the instrument from horizontality in both dircetions, instead of only 
one. 

Betore describing the next improvement, it may be proper to state, that 
the clumsiness of the common level consists in its being at all dependent on 
the setting of the legs, ‘This arises from the circumstance of the ball and 
socket motion (К) being controlled 1n its action by the parallel plate-screws 
of Sisson (D), the consequence of which is, that, in using the common level, 
care must be taken to set the instrument very nearly level бу the суе, so as 
to be within the range of the parallel plate screws (D), otherwise it is impos- 
sible to adjust the instrument. And although to the practical man, the 
trouble attending this may be comparatively small, still he will admit that it 
is опе of the most irksome parts of the whole oj eration of levelling; to say 
nothing of the time that is lost im. adjusting the instrument afterwards with 
the parallel plate-serews. What appeared to be wanting was a motion for 
the preliminary, or rough-setting, intermediate in nicety between those of the 
parallel plate-screws and of the legs. In order to gain this end, a ball and 
socket motion (Е), having a clamp (М), is introduced in addition to the ball 
and socket (К), whose action is limited by Sisson's parallel plate-screws (D) ; 
зо that ту improved level has two ball and socket movements. 
——^—^——«——«——^€«^A^«^^««—«-««WAA»«-—»—^—^A^A^ ——— À— 


2, An Universa! System of Water and Waterworks, By Stephen Switzer, 2 vols, 4to, 
Lond. 1734. 
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With the instrument thus improved, the observer is made quite independent 
of the level of the ground where he sets the legs of his instrument, and may 
plaee them without regard to the inclination of the telescope to the horizon. 
Looking first to the circular level (С), and releasing the clamp (№) of the 
ball and socket (F), he, with one hand, moves the head of the instrument 
till the bubble is in the centre of the cirele, an operation which is done almost 
instantancously.* The socket-serew (N) is then clamped, and the telescope 
bubble (ТІП) is brought to the absolute level by a slight touch of the parallel 
plate-serews (10), 1n this way the legs of the tripod never need to be moved 
after the instrument has been placed on the ground, and the parallel plate- 
screws have almost nothing to do—advantages which all who are accustomed 
to levelling will fully appreciate. 

In levelling over mountainous districts, it very often happens that it is 
desirable to selvet a station where the graund jis so rugged and precipitous 
as to render it difficult, if not impossible, to find three points fur she extre- 
mities of the legs of the instrument to rest on, which shall be on such levels 
as to bring the telescope within the range of the parallel plate-screws ; but 
wherever the instrument can be made to stand with safety, the bubble of the im- 
proved level ean be adjusted, and adjusted in exactly the same time, and with ex- 
actly the same ease, as if the instrument were placed on level ground, 

Another advantage of these improvements is the removal of a great prac- 
tical difficulty which is often experienced on sloping ground. ‘fhe instrument 
being set and properly adjusted, the observer, on looking through (ше tele- 
scope, may discover that he is not within the range of the levelling stai; in 
other words, he has chosen a station too high or too low to admit of his 
seeing any part of the staff within the field of the object-glass, The only 
remedy for this is to choose a new station. where the instrument must be 
again set up and levelled, at a great expense of time and trouble, In order 
to remedy this, it was my intention at опе time to have fixed on the telescope 
a French level, on Ше principle of the plummet, in order speedily to discover 
befure making the adjustments, whether the intended station were within the 
range of the staff or not. But the instrament can be roughly set with go 
much quickness by means of the additional ball and socket, that the French 
plummet may he considered as being now scarcely necessary. 

{п my letter to the Secretary of the Institation of Civil Eugineers, I pointed 
out the advantages which would result to the surveyor were the theodolite 
provided with a second ball and socket motion ; but no opportunity of trying 
this has as yel occurred. 

Edinburgh, 1834, 


8 Io the annexed plan tbe instrument is shown off the level, во that nelther the alr- 
bubble uf the circular level (С) is in the centre of the circle; nar does the air-bubble Іп 
the tube (H H) correspond with the file murks made on the glass, 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of the specificatians of all the most tm- 
portant patents as they are enrolled. It any additional informatiau be required as to uny 
patent, the same msy be obtained by applying to Mr. LAXTON at the Office of this 
JOURNAL.) 


CONSTRUCTION OF HARBOURS, &e. 


James BREMNER, of Poultney Town, in the county of Caithness, civil engi- 
neer, for ** certain arrangements for constructing harbours, piers and buildings 
in water, for cleansing harbours and for raising sunken vessels.” —Granted Мау 
22, Enrolled Nov. 22, 1844. 

One part of the invention consists in certain arrrangements whereby a wall 
or other structure may be built near a quarry or other convenient spot, and 
floated to a distanee, and placed in the site in which it is to remain perma- 
nently. For this purpose a floating structure or vessel 18 built in compart- 
ments of two distinet kinds, whereof one set is intended to eontain the wall 
and the other set to afford the buoyancy requisite for sustaining and floating 
the wall or the other structure so as to admit of its being transferred from 
we place at which it is built to the place in which it is to be deposited, Тһе 
+ tof compartments for giving hooyancy or floatation to the vessel is gene- 
rally arranged around the interior of the vessel, зо as to surround the com- 
partments for containing the wall; they may be of any convenient number 
and size, each is to be furoished with the means of letting in the water when 
required, and at other times to be perfectly water tight. The total aggregate 
conteats of the compartments of tloatation, must be varied accordingly to the 
weight of the wall or other structure which 15 to be transported, the princi- 
ples upon which the requisite sustaining power is to be obtained being welt 
understood by engineers. The compartment of the vessel containing the wall 
or other structure has a moveab'e bottom, which during the building of the 
wall and the floating of it ont to the proposed site is sustained and kept close 
to the vessel by chains, and caulked or rendered water tight by any of the 
various methods well known to shipwrights; upon this bottum, which is called 
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a slip bottom, Ше wall or other structure is built. The construction of fhe 
slip bottom may vary aecording to the nature of the structure and of the site 
upon which it is to be placed. This structare being complete the vessel is 
floated out to the spot at which the wall is to Ге deposited ; the surfaee of 
the ground upon which the structore is to rest having been carefully levelled 
and prepared іп the usual manner so as to correspond with the slip bottom 
upon which the structure has been built, the float is brought over the site 
and sunk by admitting the water into the compartments of floatation, or 
into such of the compartments employed for giving buoyancy to and sustain- 
ing the load as may be necessary. The float having been sunk into the re- 
quired position, so as to place the bottom sustaining the wall or other struc- 
ture проп the prepared site, the chains or other means by which the slip bot- 
tom was retained in its place during the building of the wall or other struc- 
ture being released, the wall is left deposited on its permanent foundation and 
the float rises imvediately to the surface. The vessel or float just described 
may be constructed with rounded ends, and finished, both as regards the ex- 
terior and interior of the compartments of floatation, according to the most 
improved method of ship building. The nature of this part of the invention 
is farther explained by the engravings in Plate 4. 

Fig. 1 shows a transverse section of the vessel or float, with a set of wall 
built in it, also the plan of attaching the chains to the transverse Leams aad 
screw bolts for the slip bottom Leam ends, which are all to be detached as 
soun as the vessel is settled and the wall set on its foundation; the vessel 
being then relieved is ready to be employed again for a similar purpose. Fig. 
5 shaws the deck or surface of the vessel, fig. 1, for cairying out a wall to be 
founded in water, or оп sand where the water drics. Fig. 2 shows a 
transverse section of both walls, finished with beams, chains and heart- 
ing inserted. A higher parapet may be built at pleasure. Fig. 6 shows 
one of the vessels hauled stern on to the end of a portion of the wall 
formerly built, and is moored with seven chains and anchors, and in the 
act of depositing another length of the wall. Тһе chasms in the bottom of 
the river are first made level by depositing rubble. Tig. 3 is a trausverse 
section of a vessel, having the compartments for Luoying out Loth walls as 
xepresented, and leaving cross beams of two fect at bottom, by which means 
two feet of masunry is allowed to rest on the foundation. and then a beam 
which runs several feet on each side, into which screw bolts are screwed inta 
the outside vessels іо keep them together as well as the chains to the top 
beams vntil the vessel has made the foundation, when all is scuttled and de- 
tached, and ilie outside relieved and hauled off; the loagitndinal beams and 
crass beams are all bolted and chained together, which makes it to a certain 
extent as one solid rock, and calculated to resist the most exposed situations 
or heaviest sea. Fig. 4 is a transverse section of the above, finished off and 
hearted in with the extra batter above low water ; when the action of the sea 
is more powerful than below, the parapet may be made any necessary height 
and more batter to the sea wall if required. 

Another part uf the invention consists in the application of а vessel con- 
structed in ecmpartments as already deseribed to cleansing harbours. lt is 
evident that a large quantity of water may be transferred to the place at 
which its scouring effects are required, and confined until low water and. the 
slip bottom being let go the water may be suddenly discharged so as to pro- 
duce an excellent scoorer for cleansing the harbour. 

Another part of the invention consists in certain arrangements for driving 
the piles occasionally required in constructing Luildings in water or light- 
houses on sand banks. 

Another part of the invention consists in the application of the float or 
vessel above described to raising sunken ships or barges. The float (similar 
to fig. 6), is brought immediately over the ship or barge to be raised. so that the 
masts may come up through the centre compartment of the float, the ship's 
bottom being altogether sea over, where chains are placed about the sunken 
ship and made fast to the float. 

The Patentee does not claim the exelusive use of any of (ће several parts 
or arrangements described, except when they are employed for the purpose 
of his invention which he declares to consist in the application uf the arrange- 
ments before described for the purpose of cunstructing buildings in water, 
cleansing harbours and raising sunken vessels. 


CONNECTING CRANK. 


Ешан Gartowar, of Nelson Square, Blackfriars’s Road, in the county of 
Surrey, for “ Machinery for connecting axes or shafts, whereby when in motion 
they revolve at different velocities. '—Granted June 12; Enrolled Dee. 9,1844. 

This machinery or apparatus for connecting two shafts so as to cause the 
same to revolve at different velocities is illustrated somewhat in the followiag 
manner. Let a, b, fig. l represent the pitch-line of two wliceis, the wheel a 
being twice the diameter of the wheel 5; then for every revolution of the 
wheel а the wheel b. will make two revolutions, and if a tracing point. be at- 
tached at W’ it will describe the straight line а a’ upon the face of the larger 
wheel, and if anotler tra.ing puint Le atiached at the opposite side of the 
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small wheel & such points will describe straight lines at right angles to one 
another during the revolution of such wheels. 


Fig. 2. 


~. - 
——————^7 


1n fig. 2 is shown an elevation of the arrangement of levers for connecting 
1 wo shafts together so that they may revolve at different velocities. Vig. 315 
а plan of one of the shaits which is provided with a crank forming a portion 
of the apparatus. In fig. 2a is a crank, fixed upon the end of a shaft b, sup- 
ported by snitable bearings ; ¢ is the crank pin which supports the triangular 
arin d, through each end of which there are pins e c, in the same plane with 
the aforesaid shaft. these pins support two connecting rods f, g, the lower 
end of the connecting rod f being attached to the crank f^ shewn in the plan, 
the lower end of the connecting rod g being attached to the crank pia 2” of 
the plan; b is a pin fixed into the end of the shaft which carries one end of 
the connecting link i, the opposite end being attached to the centre or mid- 
dle of the connecting rod c by the pin 7; X is the axis of the shaft which is 
to receive motion from the shaft b, or vice versá ; consequently, if g be doulle 
the length of the connecting link 2 the point s^ will deseribea straight line 21, 
and if we suppese g to be attached at its lower enl to the crank pin д”, and 
also the rod f to the crank pin f^, and that tlie axes b and К revolve in suitable 
bearings, X will make two revolutions whilst b makes one revolution, 

There are other modifications of the above apparatus shown, for which the 
inventor claims machinery described for cont ecting ases or shafts to revolve 
in connection at different velocities. 


IMPROVEMENTS IN IRON. 


Tuomas Lever Rusnton, of Bolton-le-Moors, Lancaster, iron manufac- 
turer, for © certain. Improvements in the manufacture of iron,"— Granted June 
21; Enrolled December 21, 1814. 

Тһе iayenticn consists of improvements in the manufacture of malleable 
iron іп reverberatory furnaces, and the manner in which the same are to be 
carried into effect is fully deseribed and ascertained in the following state- 
ment. 

In the manufacture of malleable iron from jig or refined iron it has long 
been the custom to throw hammer slack, roll scale, red ore, calcined iran 
stone, or other suitable material, consisting principally of oxide of iron, into 
the puldling furnace for the purpose of protecting the sides and bottom 
thereof, and with a view to feed or add to the weight of the produet, owing 
to the decomposition of their oxygen Ly the carbon contained in the pig 
iron. The additional yield has however hitherto teen only partially effected 
owi: g to the small quantity of carbon contained in the pig iron generally 
used for the purpose. The patentce’s improvement in this respect consists in 
mixing the hammer slack, roll scale, red ore, calcined irou stone, or other 
oxide in a finely pulverized state, with a proportion cf finely pulverized char- 
coal, coke, or other suitable carbonaceous matter, (which should be as free 
as possible from sulphur);and introducing the mixture into the furnace 
before, ot along with, or immediately after the charge of pig or refined iron, 
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The mixture of ore and carbonaceous matter is trom tlme to time turned 
over till tlie iron is melted, and both are then worked together In the usnal 
way. The process is similar 10 that described by Mr. William Neale Clay, 
in the specification of his patent for improvements in the manufacture of 
iron, enrolled the 30th September, 1810, Lut the proportions | use vary from 
17 up to (but not including) 28 per cent. in weight of carbonaecous matter tn 
the ore or oxide, according to circumstances, whilst his invention is confined 
to combioing carbonaceous matters in quantities not less than 28 per cent, by 
weight of tlie iron ores employed. 

The proportionate weights of carbonaceous matter and ore or oxide which 
within the limits above named, the inventor uses, depend upon the quantity 
of carbon or oxygen they respectively eontaio, the description of pig iron 
nsed with them, and the relative proportions of pig iron to the mixture; he 
has found the following proportions give very excellent quality and yield of 
iron—to |480 1, of No. 4 pig iron, the inventor adds 841b. of Lancashire 
hematile ore pulverized, and mixed with 20 Ib. of powdered coke, 

If No. 1 pig iron be used a still Jess proportion of earbonaceous matter 
will suffice, but if the charge of pig No. 4 be reduced to 420, und the ore in- 
creased to 1801b.. the coke shoull be 481b. The inventor does not limit 
himself to the definite quantities, nor the precise proportions of iron, carbon- 
aceous matter, and oxide here given, as they will necessarily differ according 
to circumstances, but as a general principle, if the pig iron to be used be of a 
very fluid or highly carburetted deseription, such as is generally designated 
as No. 1 in the trade, then the proportion of carbonaceous matter to roll 
scale, red ore, or other oxide of iron, should be proportially less than if white 
or plate iron be employed, and the proportion of carbonaceous matter should 
vary according to the relative proportion of ore or oxide used with the pig 
iron, it being advisalle to use a larger relative quantity of carbonaceuns 
matter with the ore or oxide when the pig is comparatively redueed in weight 
than when more pig is used; it may also le added :liat when the mixture 
amounts in weight to one-fourth of the weight of pig iron charged, the mix- 
ture shoukl be introduced into the furnace sooner than the pig iran, and 
turned over until it begins} to adhere to the workman’s ** rabble’’ or tool, 
when the pig may be charged, but smaller proportions charged with the 
pig iron will generally come round by the time it is melted. The inventor 
does not prefer In any case introducing the mixture after the pig iron. ‘The 
second improvement consists in the addition of clay, argillaceous ironstone, 
or other substance containing alumina to those ores or oxides whieh manu- 
factured by the aid of carbonaceons matter into malleable iron in reverbera- 
tory furnaces, produce iron of the quality usually denominated red-short. 
The elay or other substance to be used should, like the ores and carbonaceous 
matter, be ground fine and dried before mixing, and a larger relative propor- 
tion of carbonaceous matter to a given quantity of ore should be employed 
than if no clay were added, as the clay in addition to its capability when 
fused, of taking up some of the carbon, wil} by diminishing the contact of 
the carbonaceous matter with the ore or oxide, prevent so complete a decom- 
position as would otherwise take place, so that generally more than 28 per 
cent. ol carbonaceous matter will be required to the ore when clay is used. 
The proportion of clay to be used wil} vary with the nature of the ores em- 
ployed, but from 4 to 10 per cent. in weight of the ore employed will suffice 
with the Lancashire hematile ores. If too large a quantity of clay be used 
the tap cinder will be very sluggish, and that ball when uoder the hammer 
will emit continued showers of darkish red eiader sparks, and if too httle be 
added the iron will retain some of its red-short quality, The inventor has 
found the ground-fire clay from Worsley, near Leeds, very suitable as a sub- 
stance for effecting this improvement, The last impro:ement consists in com- 
bining a portion of the tap or flue cinder of pudding or ball furnaces with a 
portion of clay, chalk, carbonaceous matter, and rich iron ore, or some of 
these substances, and manufacturing them either with or without pig or re- 
fined iron, in reverberating furnaces, into malleable iron. The same process 
of pulverizing, drying, and mixing the several materials, as well as their 
treatment in the furnace, as before described, must in this case be pursued. 

To 15010. of tap cinder containing 71 per cent. of protoxide of iron, add 
150 Ib. of Lancashire hematile ore, 201b. of ground Worsley fire clay, 201), 
of chalk, and 100 Ib. of coke dust. 

The inventor docs not however limit himself to these or to any proportions 
of the constituents, when tap ог flue cinder are employed as above, nor does 
he necessarily use iron ore with the cinder, though it is more advantageous 
to do so. 

The inventor does not claim to have discovered the manufacture of malle- 
able iron in reverberatory furnaces, either with or without a portion of pig, 
or scrap, or refined iron, nor the advantage of pulverizing the ores and car- 
bonaceous matter, but he claims as his first improvement the manufacture in 
reverberatory furnaces in manner hereinbefore mentioned of malleable iron, 
by means of ores and carbonaceous matter mixed in proportions, limited as 
before, defined and combined with a portion of pig or refined iron. 

In his second improvement he does not claim to have discovered the ad- 
vantage of using a portion of clay or argillaccous iron stone іп the manufac- 
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ture of iron, from certain cres, that haviag long been done in the manufac- 
tare of pig iron from such ores, but he claims the use of clay as an ingre d'i 
te be employed ina polverized state, mixed with certain ores and carbon- 
aceous matter, also pulverized for the manufacture, both with and without 
pig or refined iron, of malleable iron in reverberatory furnaces. 

ln his last improvement he does not claim to have first applied a portion 
of tap or flue cinder, or other silicate of oxide of iran with lime or carhonate 
cf lime and rich iron ore, clay, and carbonaceous matter, all these have been 
long used ia the manufac:ure of pig iron, but he claims the manufacture of 
malleable iron from the combination af those substances, pulverized (both 
with and without pig or refined iron іп reverberatory furnaces) as before 
decribed. 

ELECTRIC TELEGRAPII. 

Henry leiros, of Rugby, Warwiek, Master of Arts, Clerk, for “ certain 
Improvements in electric telegraphs.'—Granted July 10, 1844; Enrolled Jan. 
10, 1845. 

The object of the inventian is to adapta system of telegraphing to common 
or frictional electricity. For this purpose the inventor uses an Armstrong's 
hydro-electric or other powerful electrie machine, and with it charges а 
Leyden battery. Ile employs an instrument, different modifications of which 
are described in the specification, and which regulates the number of dis- 
charges sent, the intervals of time at which they are sent, and the nature of 
the discharge, that is to say, positive or negative. Не shows that in 10 dis- 
charges any one of a number of more than 16,000 signals may be made, or in 
30 discharges апу one of more than 1000 millions if necessary. 

The methed of observing the signals at the place to which they are sent 
is by means of two wires. the one communicating with the place from which 
the signals are made and the other with the earth, which are placed perpen- 
dienlarly to а sheet of paper or similar substance, which is moved alung by 
eloek work, so that each discharge shall pass over the surface and through 
the substance of the paper, making a hile close to the wire from which the 
negative eleetricity praeeeds, This paper is coloured with chromate of lead, 
which is easily decomposed Ly the electric spark, and moistened, if necessary, 
with sulphuric acid 10 facilitate the passage of the spark. Thus the sparks 
leave on the paper a kind of printed register of the signals which have been 
made. Other methods of observing and registering the signals are descr: bed, 
where the electricity, after having traversed a great distance, is too weak tu 
produce the effects just described. 


GOLD PAINT. 


Hesry Bessere, of Baxter House, St. Pancras, in the county of Middlesex, 
engineer, for “a new pigment or paint, and the method of preparing the same ; 
part of which method is also applicable to the preparing and treating of oils, tur- 
pentine, varnishes, and gold size, when employed to fix metallic particles and metal 
leaf, or as a means of protecting the same.”-—Granted Jan. 13; Enrolled July, 
13, 1844.—(Reported in the London Journal.) 

The new paint, which constitutes the chief part of this invention, is made 
by mixing metallic powders, (known as bronze powder,) with gum-resins, oil, 
and turpentine, in such proportions as to form a fluid, capable of being used 
in the same way as oi! paint. 

The following is the mode of preparing the paint :—Into a copper or other 
vessel placed over a brisk fire, 8 pounds of gam copal are thrown, and the 
heat is so regulated that the gum will fuse in about 20 minutes. An addition 
is then made of 23 gallons of drying linseed oil, heated to nearly the boiling 
point; the oil being introduced in small quantitics, and the mixture wel] 
stirred up. The mixture is now boiled for aboot two bours (skimming off any 
impurities that may arise); after which it is allowed to cool to 150° Fahr., 
and 25 gallons of tarpentine, heated to 150° Fahr., are slowly introduced, 
and thoroughly incorporated with the mixture, by stirring; 1 gallon of slaked 
lime, or other alkaline matter, is then added, and the mixture allowed to rest 
for three days. When this time bas expired, the fluid portion of the mixture 
is drawn off fromthe lime, which will have subsided, and is then mixed with 
the metallic powder, in the proportion of five parts, by weight, of fluid, to four 
parts of powder, The metallie powders preferred by the patentee, are those 
manufactured by the process for which he obtained a previous patent. 

That part of this invention which is “applicable to the preparing and 
treating of oils, turpentine, varnishes, and gold size, when employed to fix 
metallic particles and metal leaf, or as a means of protecting the same,” con- 
sists in neutralizing the acids that are combined with those materials, by tho 
use of lime or other suitable alkaline matter. 

The acids in gold size, and such varnishes as are employed to fix metallic 
powders and metal leaf in japanning, paper staining, painting, &c., are neu- 
tralized in the fullowiog manocr :—One pound of slaked lime is ground, by 
means of a mullar, with as much of the gold size or varnish as will reduce 11 
to the consistence of ordinary oi! paint, and this mixture is added tu the gold 
size or varnisb, in suitable proportions for neutralizing the acids contained 
therein, In treating oils, turpentine, or such varnishes as may be used to 
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protect the mefallic powders or metal leaf, the lime, or other alkaline matter, 
which is added to them (for the purpose of neutralizing the acid), must be 
subsequently separated by filtration; but if any of the oils or varnishes 
should not be sufficiently fluid to pass through a filter, they are made so, by 
the addition of spirits of turpentine, which is afterwards separated from them 
by evaporation. | - 

The patentee claims, as his invention, firstly, a pigment or paint, consisting 
of bright metallic particles, combined with purified gums, nils, or spirits, in 
such manner, and in such proportions, as to form a painting fluid. Secandly, 
the method, hereinbefore described, of preparing a fluid for the purpose of 
mixing with metallie pacticles or powder (known as bronze powder), and 
forming thereby a pigment or paint. Thirdly, the combination of lime, or 
other suitable alkaline matter, with such gold size or varnish as may be uscd 
in fixing metallic powders and metal leaf. Fourthly, the ase of lime, or other 
suitable alkaline matter, for the purpese of neutralizing the acid contained 
in such turpentine, oil, or varnish, as may be ased as a covering or protection 
to metallic powders and metal Icaf, and the means, hereinbefore described, of 
effecting the same. 


IMPROVED STEAM BOILER. 


Хазылам Fasan and Jonn Нетпквіхстох, af Manchester, Engineers, 
for ** certain Improvements іп stationary steam boilers, and in the furnaces aud 
fines connected therewith.’—Granted April 30; Enrolled October 20, 181+.— 
(With Engravings, Plate V.) 

The engravings Plate V. shows an imyroved boiler, by Mr. Fairbairn of 
Manchester, wherein is embodied many important qualities, both as regards 
the economy of foel, and what is almost of equal importance, the prevention of 
smoke. It is perfectly cylindrical, and eontains two circular tubes or flues, 
varying from 2 ft. 6 in. to 2 1t. 9 in. diameter, which extends from the front 
to the further extremity of the boiler. For a distance of 6 or 7 feet from the 
front, the flues are made elliptical in order to receive the furnace and grate 
bars, and to give room not only for space over the fire, but to increase the 
capacity of the ash pit, and to admit a sufficient supply of air under the bars, 
On this principle of construction, it will be observed that each furnace is sur- 
rounded by water in every direction, and to prevent injury to the plates, the 
water spaces are in no instance less than 5 to 53 inches wide. These water 
spaces are of considerable value, as the (lues from their corvilincar form recede 
irem each other at the lme af the horizontal centres, and by these means the 
water spaces are enlarged above and below the furnaces, and much greater 
security afforded both as regards the durability and wear and tear of the 
parts. 

Another advantage is the facilily with which the sedimentary deposits 
take place, and as these deposits are not immediately over tbe furnace, but 
close to the discharge cock, where the temperature is lowest, it follows that 
less risk is incurred, and greater security afforded than could possibly be at- 
tained in the old construction. These advantages are pecaliar to this con- 
straction, and on reference to the engravings Plate V, it will be seen that these 
depusits can never be injurious, as exclusive of the cock, which is placed at the 
lowest point in front, for discharging the sediment as it settles. ‘There is in 
addition a manhole for cleansing and thoroughly securing the interior as of- 
ten as accumulation takes place. $ 

Another leature іп this construction, is the perfectly cylindrical form of 
every part, whieh (with the exception of the two fornaces being slightly 
elliptic) gives the strongest form, and thus ensures safety under any pres- 
sure, not exceeding 4016, on the square inch. 

This appears to be a great improvement over the square and wagon shaped 
boilers, which, with the same thickness of plate, eannot be worked with safety 
above 101b., without the introduction of heavy stays to resist the pressure 
ani retain the boiler in shape. 

Objections kave been taken to the cylindrical boilers with internal furnace 
and large single flue, as constructed in Cornwall. It has been alleged that 
the boilers are insecure, from the small quantity of water which they contain . 
it is, however, well known that the security does not depend upon the cubica] 
contents of water contained in the boiler, but from the depth and area 
of its surface over the flues. lf for example a wagon boiler is taken (having 
an interior Йое,) 24 feet long, and 6 ft. 6 in. wide at the water line, with 9 
inches depth of water over the flae; and again, if we contrast with this а 
boiler of the circular form of equal evaporating powers, of the same dimen- 
sions at the water line, and with eqaal depths of water over the fluc, it is 
evident that їп ease of neglect or injury to the feed pumps that the rate at 
which the water will be reduced will be the same. ‘This is easily proved by 
the quantity of water evaporated, which in both eases, being equal to 

24 к 6:5 х "75 == 117 cabic feet. 117 cubic feet of water must, therefore be eva- 
porated in both cases before the surface of the floes is uncovered, In fact 
the only advantage gained even in this respect is, the wagon or square Loiler 
being less subjected to danger arising to the plates from the fire not being in 
the flue, as the heat in this сазе is considerably reduced before it reaches that 
pari, bat this is more than compensated by the increased powers of evapora- 
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tion, which are so strikingly exemplified іп the circular boiler from the 
rotundity of the flues, which in the event of accident ur neglect expose much 
less surface of dry plate to the action of the fire. 

As the evaporative powers of a boiler depend upon the quantity of flue sur- 
face which it contains, we may probably venture in this place to trace the 
comparative merits and peculiar advantages belonging to the old and new 
forms, In this enquiry it is not our intention to enter upon a strict analysis 
of principles, but simply to enqaire into facts, and by comparison to ascertain 
the best and most economical form of construction. 11 is well known, prac- 
tically and experimentally, that the evaporative powers of a boiler follow a 
certain ratio as compared with the amount ol flue surface expased to the 
action of the fire, and also as respects the relative area of grate bar surface 
in evaporating a given quantity of water and prodacing a certain effect 
Now,if wetake as the maximum quantity 12 square feet of flue, and 100 
square inches of grate bar surface to the horse power, we shall then have the 
comparative valaes of the wagon boilers and that now under consideration. 

Taking boilers of the same dimensions as before, we shall have for the 
wagon boiler 502 square feet of flue surface, and for the improved eircular 
boiler 529 feet. ‘This gives an excess of 27 feet, which taken at 12 square 
feet to the horse power gives 41:8 for the wagon, and 4+ horse for the cylin- 
drical boiler, But thisis not the only advantage of the improved form, as 
Ше position of the flues are much more favourable in the latter as ап ab- 
sorbent than in the former, where a great proportion or the whole of the side 
flues are vertical, and in a less favourable position as rceipients of heat. 

ln this comparison it is assamed that the area of grate bar surface is the 
same. Having stated this much, it will be necessary first to describe the 
drawings, aad subsequently to state the proccss Ly which the results already 
noticed are obtained. 

Descaivrion.—Iteference to Engravings,—Vig. | represents a plan and 
longitudinal section of the boiler with dooble flues and double furnaces, 
and figs. 2 and 3 а transverse section and end view. In these representa- 
tions it will be seen that the gases emitted from the farnaces a, а x, 
are conducted along the internal tubes into the return flue b; from Б they 
cross under the boiler below the ash-pitinto the flue e, and from thence along 
the opposite side of the boiler into the main flue d, which eommanicates with 
the chimney. From this description it will be observed that the gases do 
not unite until they have reached e e, at the end of the boiler, At this point 
a change immediately takes place in the gaseous products, and that from one 
of two causes, as follows. Suppose the farnace a «to be newly fired, and 
the fuel in furnace a in a perfectly incandescent state, it then follows that the 
gases passing from a will not only be different in their constituents to these 
from а х, but they are at a much higher temperature, and both furnaces 
having received air asa constant quantity through the fixed apertures f f, it 
will be seen that in the event of a surcharge of air on one side and a diminished 
supply oa the other that their extremes are neutrallzed by the excess of oxy- 
gen, and the increased temperatore which effects ignition at the point e, 
where combustion takes place. All that is therefore necessary is to replenish 
the fires alternately every 20 minutes, in order to effect the combustion of 
the gases without the least appearanee of smoke. These, and the increased 
reeipient surface, are the leading properties of this boiler, which compared 
with others having single flues, is found to be greatly superior, either as re- 
gards the combustion or the economy of fuel, 


BORING APPARATUS. 


Ronrnr Beant, of Godmanchester, Huntingdonshire, gentleman, for “ Jm- 
provements in apparatus for boring іп the carth aud in stone."—Granted July 12, 
1814; Enrolled Jan. 1845, 

This invention has for its object the so arranging of apparatus used when 
boring in the earth and in stone, that the parts cat or moved by the boring 
tools may be constantly removed by a flow of water. lt is well known that 
when boring in the earth that the tools and apparatus employed are 
constantly being raised, in order to bring up the soil or matters cut or 
moved by the tools, which renders the practice of boring very expensive; and 
the inventor has discovered that in many eases he can employ a current of 
water to bring up the soil or matters cot or moved by the tools, by which the 
work of bormg may be carried on for a great length of time withont lifting 
the apparatus and tools, and the only cases in which his inventionis not ap- 
plicable are where the soil through which the boring is desired to take place 
will not retain water, so as to allow of a eonstant current being kept to flow 
upwards in the boring: for this purpose the patentee has an apparatus for 
boring in the earth. Ап excavation is first dug, which doring the boring is 
kept constantly full of water, the boring is made by any suitable tool fixed at 
the lower end of a tube acting as the bar for giving rotary motion to the tool, 
and at the same time it acts as ope of the limbs of a syphon, through which 
there will be caused a eonstant rising current of water to carry np the soil 
and matters cut or moved by the tool below. The tube is made square, on 
the outer surface a bar is fixed at any part, by which manual or other power 
may be applied to turn it. The tube is composed of many pieevs, which are 
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successively added, as the boring is increased in depth, by serew joints, in 
such manner that the turning of the tube when at work tends to lighten the 
screw joints, At the upper end of the tube there is a pump in order to fill the 
tube with water before starting to work; as tho means of giving motion to 
the tool or cutter used, the upper end of the tube is suspended by means of 
the bar which embraces it, such bar being supported by ehains passing over 
pulleys and having weights applied thereto. Connected to the upper part of 
the tube is the descending limb of a syplion, made with a water tight joint 
so that 1t can rise and fall to accommodate itself to the descent of ihe tube. 
The descending leg of the syphon apparatus enters into a reservoir, into 
which the current of water passing through the tube and descending limb 
of the syphon enters constantly, carrying with it any soil сг matters which 
have been cut or moved by the tool or cutter; and there will be a constant 
flow of water through the tube so long as the water stands in the excavation 
at the top of the tube at a higher level than in the reservoir, and it is by 
having a constant current of water down the boring outside of the tube that 
Ше earth and matters eut and moved are carried up; and it will only be de- 
sirable further to remark in respect to this part of the invention, that the 
direction of the currents may be reversed by any suitable supply being con- 
stantly caused to descend down the tube and ascend up the cutting, but he 
believes the means of obtaining a constant flow herein described to be the 
best for carrying out this invention. 


EXPOSITION OF FRANCE, 1514. 
(ШИВ Engravings, Plate ПТ.) 

We conlinue our account of the recent Exposition at Paris, but we 
must observe that we do not. hold ourselves responsible either for the 
originality or utility of the inventions described. The descriptions 
will, however, be of interest to our readers, as illustrating the progress 
and present state of engineering in France. 


M. SrorvZ's ENGINE. 

This engine is of great simplicity; it has neither cocks nor valves. 
The cylinder oscillates проп an axis fixed or the lower end of the 
cylinder, in the bottom of which are openings for the admittance of 
the steam and exhaust passage, which opens and closes with the oscil- 
lation of the cylinder. Fig. 1, Plate 1V., represents an elevation of 
the eylinder, and fig. 2 the expansion valve gearing. 


M.LEGENDRE's OSCILLATING ENGINE. 


M. Legendre exhibited an engine on a new plan; instead of the 
cylinder oscillating it isthe piston rod only, this arrangement very much 
simplifies the moving parts. In 1526, Mr. Francis Humphrey, in 
England, applied an oscillating piston rod, which vibrated in a trunk 
that was attached on the top of the piston and moved through a 
stufling-box in the lid of the cylinder, (See Journal, vol. 3, 1840, р 142), 
as applied оп board the Dartford steam boat; one great objection to 
tliis system was on aecouut of the large area on tlie top of the piston 
occupied by the trunk being rendered ineffective, and consequently 
the pressure of the steam on the two sides of the piston was unequal, 
and caused an irregularity in the movement of the engine. 

In M. Legendre's engine the piston rod is articulated to the crank 
and the other end to the top of the piston by a vibrating joint, 
which enables the power to be transmitted direct from the pistou to 
the crank. In the cover of the cylinder there is an opening or slot of 
sufficient size to allow the piston rod to vibrate freely, but this opening 
is closed by a ball and socket joint being attached to a sliding plate, 
transversely in the thickness of the cover in grooves or guides; the 
radial movement of the rod is secured by the ball and socket staffing- 
box, which is connected by two small steel axes tothe traversing plates 
this allows sufficient play for the piston rod to move the crank Irecly. 

It is stated that one of these engines was constructed in 1513, and 
that it has proved there is not the least escape of steam in the tra- 
versing plate or the ball joint stuffing-box, although the pressure of 
the steam lias been from one to five atmospheres. When the vacuum 
was produced under the piston the pressure of the steam against the 
plate was suflictent to make a perfect joint, and when over the piston 
the packing in the stnffing-box kept the plate in perfect contact 
with the underside of the cover. 

The engravings show an engine of 10 to 12 b. p. to which the system 
has been applied. The engine it appears is well adapted for stean 
boats, as a steam vessel with engines of this description of 200 h. p. 
has been lately constructed for the King of Naples. 

M. Legendre took out а French breve? for this engine Jan. З. 1842, 
and in consequence of some additional improvements he took out an- 
other breve! Jan. 23, 1514; Mr. Jolin Harvey has also taken out a 
patent in England and Mr. Parkyn in America for the same engine. 
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Reference to Engravings, Гірз.1 and 2, Plate 1F. 


A, piston rod; В, stuffiug-box with a ball and socket joint, E; C, 
plate under the cover sliding ina groove, I and 1 C, C^ small plate 
of bell metal covering the opening in the cover, to prevent dust or 
dirt getting in; Н, М, piston with metallic packing; J, steam chest; 
and L, steam valves, 

Bourpon’s EXPANSIVE GEARING. 

M. E. Bourdon’s expansive valve dillers from those already de- 
scribed, (Sce Journal, vol. viis 1812, p. 326,) by the disposition of the 
parts forming the steam passages, во that the admission of the steam 
will be instantaneously eut off on entering the cylinder, the engravings 
figs. 1 and 2 will sufficiently explain its construction. Fig. 1 із asec- 
tion through the middle of the valves and passages, and fig. 2 a view 
of the face of the valves with the plates for closing the steam 
passages. A, isthe cylinder with the passages; D, valve box; C, 
slide valve pierced with four orifices in pairs; D, D, small plates for 
closing the orifices, turning ou axes of steel; E, a regulator, tlie ex- 
tremities of which are terminated by pallets, it oscillates on a conical 
axle, which passes through the ontside of the steam box, and is then 
attached to a small lever for the purpose of regulating it by hand or 
by apparatus attached to the working parts of tlie steam engine; Е, F, 
two stops, the length of which determines the opening of the orifices 
for the introduction of the steam at each stroke; G,steam pipe. The 
movement of this apparatus is very simple; 1f the regulator, E, be іп- 
clined one way so that the pallets do not come in contact with the 
moveable plates, D, D, the steam will enter during the whole stroke 
of the piston, and if inclined in the opposite direction the orilice will 
be closed: the closing of the orifices will take place more quickly 
when the pallets are made to come in contact with the plates, D, D. 
By these means the expansion сап be regulated so that the steam сап 
be eut. uff. from 25 to 4 tlie stroke of the piston. When itis requisite 
to expand from five to seven-tentlis, for example, it is suilicient to 
employ an eccentric cam regulated so as to permit the steam to enter 
during those limits, 

FARCOT’S ENGINE. 

This engine, figs. 1 aud 2, Plate HL, was one of the most remarka 
able exhibited by M. Fareot. It was in the forin of a hollow column, 
possessing the properties of simplicitv and stability. This hollow 
framing, cast in a single piece, gives a greater degree of firmness Шап 
is to be found in framing with four pillars. It is one of the best plans 
for engines where the shaft is above, and susceptible of many appli- 
cations, and particularly for engines of а lew horse power. It would, 
however, be desirable to adopt forthe machinery an arrangement more 
accessible, for it is often necessary to get at the machiuery, aud the 
interruptions should be as short as possible. 


HISTORY OF ARCHITECTURE. 


A Brief View of the General History of Architecture, from the Earliest 
Periods of Egyptian Art to the Middle of the ХЕТ, Century. By 
Tuomas Leverton DONALDSON. (Read at the Royal Institule of 
British Architects,)* Monday, January 13. 


To those, who devote themselves to the profession of archilecture 
with a real love for the pursuit, instigated by a passion to follow out 
a noble study from the delight it affords, whether considered as an art 
ora science, or from its intimate connection with the history of all 
periods of the world, and its illustration of the habits and feelings and 
intellectual developements of every nation, it is apparent, that the 
satisfaction derived from the contemplation of the individual monu- 
ments of those, whio have preceded us, falls far short of all the interest 
with which those monuments are capable of being invested, unless we 
associate with these impressions other considerations connected with 
the purposes for which they were erected, with their history and with 
those elements, beanty and propriety, in an esthetie point of view, 
which give a finished charm to the majesty and proportions which 
they exhibit. 

It is not my purpose at this time to follow out so vast a subject, but 
I am anxions to invite your attention to one part of it, and to ascer- 


1 [We are indebted 10 Professor Donaldson for the liberal use of his rough пои кр 
the conclusion of which we shall present in our next number. [п availiag ourselves ut 
this permission, we would urge upon the members of the Institute and the profession 
generally the propriety of following the laudable example of Mr. Donaldson, and by thelr 
labours contribute to the reputation aud usefulness of the Institute. Few caa plead the 
excuse of want of time or pressure of professional occupations so strongly as Mr, Donald- 
воп, yet few are во ready to devote thelr tine for the public advantage, and the interests 
of the profession to which they belong.] 


8 


58 THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


tain your opinions upon some crude ideas, which have for some time 
been floatiog upon my mind as to the continuous stream of architec- 
tural history, hy which, as it appears to me, an intimate connexion 
may be perceived to exist between the architeeture of all countries 
aod every period —a direct succession in which the monuments may 
be traced np to one common source, varied it is true by the taste aad 
саргісев of the several nations, but containing features and principles 
іп common; monuments not owing their existence as works of art 
to chance principles and fortuitous combinations, but founded upon 
existing types modified by local circumstances. 

Тһе diagram by which I propose to illustrate this view of the sub- 
ject is like a river with its various branches, ultimately swollen 
into an ample stream with a common exit. This vou are aware is a 
common mode of illustrating historical facts, and has been partially 
adopted by M. de Caumont in his able work on Gothic architecture. 
Іп the present instance it will be more largely applied and by giviug 
distinet tints to the styles of architecture of various countries and 
modified tones to those affected bv confluent. influences, we shall mark 
distinctly the gradual progress of cur art from the earliest existing 
monuments to those of a recent ета. On each side of this stream of 
architecture are columns containing dates, the one having the names 
of the leading characters іп each century, who mark certain epochs in 
architecture, and the other some leading historical events having re- 
Зегепсе to the same leading subject. 

Having thus alluded to the more prominent features of the sheet 
before you, we will! now proceed to consider the subject in question. 

The earliest authentic history of any aneient nation is that of 
the Jews; and from the reverence with which it must be regard- 
ed by all here, I need not insist upon the authenticity of the lead- 
ing facts; but with regard to the dates much variety exists among 
chrovologists. J shall not venture to enter upon such debateable 
ground, but shall assume at once the dates generally accepted. We 
shall, therefore first consider the corresponding epochs of Jewish his- 
tory, and the computed dates ef the existing monuments of Egypt, 
which are held indisputably as the earliest architectural remains, which 
the destructive hand of time has spared, 

The Tower of Babel is supposed to have been built abont 2247 В.С. 
or 100 years after the waters of the flood had retired and left the face 
of the ground dry. To the Great Pyramid is assigned the date of 
2100 В. C., about 100 years before the death of Noah, which took 
place in 1998 B.C. 

These are the three most striking events of the first period of our 
table. We find the descendants of the three sons of Noah so multi- 
plied within 100 years as to be able (о build a lofty tower of snch 
magnitude as to excite the displeasure of the Almighty, from the pre- 
sumptions imitation of the builders to make it reach even unto the 
heaven. This must have had a widely extended base, and was doubt- 
less built in steps in order to afford facility of access to enable them 
to reach the top, and we learn also that it was bnilt uf burnt brick—a 
coineidence the more remarkable as we find that material mentioned 
in the Scriptures in reference to the occupation of the Jews under their 
hard task-masters in Egypt—and some of the less pyramids of 
Egypt and Nubia are built of the same form and materials, Canina 
leaves undecided the question as to the priority of Thebes or Memphis 
in regard to their origin, being unable to decide between conflicting 
authurity of ancient authors. 

Manethron records Tosorthrus or Sosorthus, the successor of Ne- 
cherophes, the head of the third dynasty, as the discuverer of the art 
of sawing stones. The same writer also attributes to Saphis the егес- 
tion of the prior pyramid, referred by Herodotus to Cheops. 

The tombs of Beni Hassan seem to have been excavated 1000 years 
before the Trojan war (1180 B. C.), aud they may be considered as the 
earliest types of the mystic styles which pervaded all the monuments 
of Upper as well as Lower Egypt. The Temple of Aboo Simbel is 
one step in advance upon the sepulceliral avenues of Beri Hassan. 
Here the excavated chambers are enlarged and greater developement 
given to the antechamber ; and again, the Temple of Guirchel isa 
still greater expansion uf the primitive idea. The original tomb had 
subsequently added to it а fore court and а front pylon or entrance 
gate, which obtained іп all the later temples of any note. 

These three stepsin Egyptian architecture mark the progression of 
the ideas of the people in that art. Their first construction, or as it may 
be rather called architectural formation, was a long and narrow pas- 
sage witli occasional enlargements to receive the embalmed remains 
of the dead. А mysterious and of itself an obscure abode of the de- 
parted. Bnt the Egyptians did notstop short here, these were abodes 
of the departed, which might vie with the dwellings of the living. 
The pillars were left to uphold the roof, as in the excavations 
of our coal, gypsum, and stone quarries; the ceilings now flat, 
now euryed, now inclined to a pitch, and the walls were covered with 
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a profusion of sculptured incisions, painted in various brilliant colours 
and representing in splendid series the deeds of the king or hero, his 
judgment and glorification. These pillars were with the Egyptian 
the original types of their after columns—massive, short and simple 
in their parts. The same piers more profuse are at Aboo Simbel, and 
шоге embellished, having standing and attached figures of deities in 
front. The whole surfaces of the interior are covered with sunk sculp- 
tures, also enriched with dazzling tints, and the front rendered Impor- 
tant and magnificent by the four gigantic sitting gods, who seemed to 
guard the portal of the sacred excavation, and to preside over the 
destinies of the river which flowed at their feet. The Temple of 
Guireheh seems by its propylon and fore court to keep the respectful 
worshipper still more remote from the fane, and to induce a prepara- 
tion of mind ere he enters the halluwed mysteries of the place. We 
find the four colossal attached figures in front of Aboo Simbel removed 
here to the front of the propylon, detached and independent of the 
wall ; and the solar ray, the emblem of their great divinity, embodied 
in the obelisk, an additional symbol in the round of mysterious de- 
vices in which the Egyptian priests enshrouded their theology. 

In all the endless successive dynasties, and the dominion of varied 
conquerors, piles of gigantic dimensions, groups of cnormous extent 
and colossal proportions, rose on the banks of the Nile; each ruler 
seemed ambitious to mark his reign by a stupendous monument of his 
glory, or to propitiate the favour of their cherished gods by succes- 
sive additions to their vast temples, or by pompous accompaniments, 
such as propylon, courts, obelisks, colossi, and paved ways bordered 
with endless avenues of multiform sphinzes—Carnac and Laugsor, 
above a mile apart, were united by a stone platform of such а charac- 
ter, and other ways diverged from various parts of the precinct to the 
several quarters of Thebes. The square рі агз of the caverns of Beni 
Hassan were gracefully rounded in the porches aud halls of Carnac 
and Luqsor; at Тпереѕ the Egyptians called in aid the elegant forms 
to be found іп the plants of the Nile, or in the vegetable productions 
on its banks—the bud of the lotus and its developed flower gave fea- 
tures for the gcneral outline of the capitals of the columns, and the 
palm tree and bundles of reeds occasionally suggested an idea for the 
shafts of the pillars. 

1 have been led to dwell somewhat at length upon these leading 
features of Egyptian art, as they seem to point ont the original types 
of classical architecture. 


REVIEWS. 
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Ancient and Modern Archilecture. Edited by M. JuLes GAILHABAUD. 
Series the Second. London: Firmio Didot. Parts 21 to 26. 


We have so often had oceasion to speak in praise of this useful and 
valnable serial, that we are almost inclined to fear that our readers 
may consider we award our approbation with little diserimination, or 
as а matter of course. We must however, again perform опг duty, 
and express the pleasnre we feel in its successtul progress as testified 
by the parts before us. When the first series was completed we ех- 
pressed our hopes that the work would not thns close ; a new series 
has since been carried on, and we are pleased tu find our hopes so fully 
realized. Tbe present series contains so much matter ef interest, and 
so mnch instruction that it would have been a subject of great regret 
had M. Jules Gailhabaud paused in his labours. The numbers now 
before us һауе many examples of early Italian works, which may be 
advantageously studied by tlie church architect, and there are also 
many other features of interest. We find the church of St. George at 
Valabro, a most ancient monnment, given with many details; the 
Mosques El Moved and Hassan, at Cairo; the ancient Greco-ltalian 
ehurch of Sau Miniato, near Florence, given very minutely; the Am- 
phitheatre of Pula, and the Acropolis of Mycena. 

The Basilica of St. George of the Velabro, being a very curions 
example, and ilustrating many minute points їп connection with an- 
cieut ecclesiastical and architectural practices, we have made some 
extracts from it. 

* Between the Tiber and the Capitol, in a place formerly called ed 
«ит aureum, ad Felum auri, corrupted into 2 clabrum and Velavrum, 
in the midst of edifices which, from their architecture and general 
structure, must be attributed chiefly to the first ages of Rome, stands 
a little chureh, built in the seventh century by Pope Leo 1f., with ma- 
terials taken from the ruins of the Civil Basilica, erected by Titus 
Sempronius, on the site previously oceupied by tlie house of Scipio 
Africanus. This chureh was originally dedicated to St. Sebastian and 
St. George the Martyr, as we are informed by the librarian Anastatius, 
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in his life of its founder: “ Hujus alumni pontificis jussu ecclesia juzta 

Velum aureum in honorem beali Sebastiant edificata est, nec non in 
honorem Мағһтіз Georgii?’ (Vita Sancti Leonis, papa Il. p. LVAT) 
“The church near the "eum aureum was built by the order of this 
venerable pontiff, in honour of St. Sebastian and St. George the Mar- 
tyr." Vasi, Ugonio, Piazza, and Panvini, are of opinion, notwithstand- 
ing this positive assertion of the librarian, that the church was already 
in existence in the time of Gregory the Great, and that he made its 
name the title of a cardinal deacon, and had it renovated by the Abbé 
Mariniano. Ё 

In 745, Pope Zacliarias, who was of Greek extraction, and professed 
great veneration for the patron saint of this church, made considerable 
repairs, and removed there, in solemu procession, the head, spear, and 
helmet of St. George, which had been found in the Latran Palace, ac- 
eompanied by a Greek inscription stating their identity. These рге- 
eious relies аге still. preserved in the church. At tlie beginning of 
the ninth century, the edifice having suffered greatly from the injuries 
of time, Pope Gregory IV. rebuilt Ше portico and ornamented it with 
paintings ; the apsis also was repaired from the foundations, and the 
sanctuary was restored to its original state. The Pope Gregory, as 
the librarian informs us, in addition to tliese proofs of his munificence 
towards the Basilica, supplied it with sacerdotal vestments, and other 
decorations. Ugonio thinks the church must at some very early 
period have belonged to a Greek congregation, as in his time there 
were шапу Greek inscriptions on the pavement, but so effaced by the 
crowd of worshippers frequenting the church, as to be almost illegible. 
This opivion appears so much the more probable, from the fact that 
St. George, who was of Eastern origin, is held in great veneration bv 
the Greeks, who entitle him “the Great Marshaller of Combatants,” 
тшу абАттоу o ueyas ratiapxns, and in all ages have raised the most 
magnificent temples to bis honour. There was a ceremony performed 
every year in the church of the Velabrum, which shows that the 
Latios also attributed to him military functions, calling him “the Dis- 
penser of Victory," /tctortarum largitor. On Ше 23rd of April, st. 
George's day, tlie gonfalonier of Көше, followed by the magistrates, 
used to carry the national standard in grand procession to the church, 
where it was blessed during the celebration of mass, and then carried 
back to the Capitol. 

Iu the last century the chureh of St. George in Velabro belonged to 
the barefooted Augustines; Pios VII. afterwards gave it to the соп- 
gregation of the children of Sancia Maria in Pianto, to which it still 
belongs. 

Тһе rich presents of Pope Gregory IV. have long since disappeared ; 
and tlie chüreh is now one of the poorest in Rome, but it has lost no- 
thing of its interest as a religious edifice of the early times of Chris- 
tianity, and as such we shall now proceed to describe it in detail. 

The ground plan is in the form of the Latin basilicas, but not quite 
so long as usual; it presents on tlie sonthern side a defect of parallel- 
ism difficult to explain; divided into a nave and two side aisles, the 
nave alone is terminated at the eastern extremity by an apsis, ог 
seini-circalar tribune; а poreh with four columns in front, and very 
wide openings on its north aod south sides, precedes the edifice; on 
tbe north, it is supported, as is also the steeple, on one of the pillars 
of the little arch, which the goldsmiths of Rome erected to Septimus 
Severus. 

The facade is surmounted by a pediment, supporting a cross. The 
roof, which has the same pitch as the pediment, was rebuilt about the 
middle of the fifteenth century, in the pontificate of Sixtus IV., by 
order of Cardinal Riario; below the pediment isa eircular opening, 
or oculus, which lights the nave. Tbe porch extends nearly the whole 
length ор the facade; it is composed of four monolithic columns, with 
lonie capitals passably executed, and of two large corner pillars 
erowned by moaldings and fragments of antique sculpture, forming a 
reticulated frieze. All this order stands on a plain, euntinuous stylo- 
batum, which is interrupted only before the ehurch door, and at the 
extremities of the porch. Тһе entablature over the columns is rather 
heavy іп Из proportions. The architrave, crowned by a double mould- 
ing, bears an inscription. Under the soffits, between the capitals, а 
number of rings are still left, to which the eurtains were suspended 
that used to hang in the intercolumniations, for the purpose of keep- 
ing the scorching rays of the sun off the penitents, wlio waited under 
the portico until they were allowed to enter the temple. 

The frieze is plain, except at its extremities, which are decorated 
with two lions’ heads, memorials of the ancient eustom of administer- 
ing justiee at the church door, inder Icones, between the lions. Тһе 
upper cornice, consisting of bricks, marble mullions, and composition 
laid on burnt clay, is heavy, and with the frieze (which is too high) 
helps to give Ше whole a clumsy aspect, as we have already remarked. 
The porch is covered with a high roof, the wood-work of which is 
visible from the interior. . 
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The present porch is not the one built and ornamented with paiut- 
ings by Gregory IV.; the old one having fallen to decay, another was 
built in its place by one of the priors, named Stephen, who lived about 
tlie twelfth century, if we may judge by the form of the letters of an 
inscription Шеп engraved on the architrave. Stephanus ex stella 
сирісиз captare superna.—Eloguio rarus, virtutum lumine clarus.— 
Expendens aurum studurt renovare pronaulum.—Sumptihus ex propriis 
le feert, sancte Georgi. —Clerieus hic cujus prior сесіезіе fuit hujus.— 
Шие locus ad clum prenomine dieitur auri. ‘This portico having be- 
enme dilapidated, it was repaired by order of Clement 1X. 

As we have already said, in describing the plan, one of the angles 
of the porch stands on the areli of Septimus Severus; the steeple also 
stands on another part of the same arch, and from the close analogy 
between the coruices by which it is divided into five stories, and the 
cornice on the porch, it onght perhaps to be attributed to the same 
epoch. Most of the steeples in Rome were erected inthe twelfth 
century, before which time tley were but rarely seen; from these 
facts, we may therefure infer the date of the one added to this church. 
All the arches in the different stories are semi-circular; the lower 
limbs of those in the upper stories rest on marble columns with heavy 
capitals, in the style common to those executed at tlie date we think 
ourselves justified in assigning to this part of the church. 

The porch of St. George in Velabro is paved in what is called opus 
spicatum ; in the middle is а large door leading into the nave; the 
doorposts and lintel are tliree fine fragments of aotique sculpture. 
The two leaves of the door are hung to a wooden frame. ‘The body 
of the church contained originally a nave and two aisles, divided by 
sixteen columns, in two rows; only fourteen, however, are now visible, 
ав by the ereetion of a steeple ou one side, and a little vestry on tlie 
other, two of them are enclosed iu Ше masonry. Теп of these columns 
are of gray granite, and four of Parian marble. Тһе capitals аге ex- 
tremely irregular, being mostly Corinthian on the left, and Ionic on the 
right, of the nave; some of them being narrower than the wall they 
support, the lower iiinbs of part of the arches are bevelled off to the 
same width. Windows arranged symmetrically over the inter- 
columniation light the interior of the church; above them runsa plain 
cornice supporting a wooden ceiling, totally devoid of ornament. 
The side aisles are decorated with little altars in very bad taste. In 
the middle of the southern aisles is a door opening into a very narrow 
garden, ased as a playground for the children of the congregation, 
‘the northern aisle had a similar door, which is now walled up. These 
two entrances, thus placed on the transversal axis of the building, 
confirm Ugonio's opinion alluded to above; and, in fact, this practice 
of having doorways in the sides is still very common in Greek 
churches. 

The Composite capitals of the pilasters are of a style and execution 
very unasual. Between the two pilasters at the back and about two- 
thirds of their height, is a little square window with a very close 
lattice. All the intervals between the pilusters are filled with an 
elongated compartment extremely simple. А complete entablature 
without ornaments in its mouldings rans along (һе base of the semi- 
cupola above the pilasters, aud is prolonged across the anterior face of 
the apsis to the side-walls of the nave. 

Over the cornice and under the great vertical circle of the vault, 
there is a painted ornament tastefully composed and in perfect bar- 
топу with the rest of the decoration; it encloses a large 1eligious 
subject, which oecupies the whole of the bemispheric part. 1n the 
centre of this picture there is a evlossal figure of Christ, with a cruci- 
ferons aureola about his head; his right hand is raised, and his left 
holds a setoll ; his feet stand a terrestrial globe. On the right of 
Jesus, is Ше Virgin Mary; farther, on the same side, stands St. George, 
in warlike costume, holding his standard and leaning оп his horse. On 
the left, is St. Peter, with the keys of Paradise іп Ins hand; near hit, 
on the outside of the picture, із St. Paul, begirt with a sword. 

Though the ehurch of St. George іп Velabro has undergone many 
renovations in the long lapse of centuries since its erection, and som» 
parts have even been bailt quite new, the primitive character of tlie 
edifice remains unimpaired. This uninterrupted adherence of suc- 
cessive artists to the Latin style in the erection of churches, is one of 
the most eurious facts in the history of Cliristian arehitecture at 
Rome; especially when we reflect that, for more. tban six hundred 
years, all Europe lias been covered with buildings in the Norman and 
pointed-areh style. But we shall often have oceasion to repeat this 
observation when we come to describe the Christian edifices of Rome 
which were erected before the sixteenth century.” 
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Edited with de- 
London: Van 


Ecclesiastical Architecture. Decorated Windows. 
scriptions, by EDMUND SHARPE, M.A., Architect. 
Voorst. Part I. 


This is one of the works we announced some time ago as forthcom- 
ing from Mr. Van Voorst's library, and calculated to be of some inte- 
rest and utility. This opinion is not diminished by the appearance 
of the first part, which contains eight authentic examples of windows 
in the decorated style. The examples are well chosen, and have in- 
terest in themselves, and they are brought out with the finish which 
usually characterizes Mr. Van Voorst’s works. We would, however, 
particularly call attention to some points of considerable importance, 
and which would greatly improve the series. We would suggest that 
at the bottom of the drawings the contour or section should be given 
of the mouldings, and that in the drawings, the jointings of the stones 
should be accurately marked. It is alsu desirable that the dimensions 
of the parts should be given, and not merely the rough measurement, 
of the opening of the windows. We do not perceive that Mr. Sharpe 
has in any case given the age of the churches from which the ex- 
amples are taken, 


Al Thermometrical Table. 

1845. 

Mr. Tayloris lecturer on chemistry in Guy's Hospital, and Ве has 
published a table with accompanying description, which by inspection, 
gives the corresponding degrees of the scales of Fahrenheit and 
Reaumur and the Centigrale scale, at the same time that it exhibits 
a most copious list of the temperatures by which various substances 
are affected. Itis calculated to be highly useful, is very elaborate, 
and from Mr. Taylor's high character, we have every reason tu pre- 
sume it is very accurate. 


By Atrrep S. Taytor. London: Willats, 


Papers on Subjects connected with the Corps of Royal Engineers: 
Vol. 7. London: Weale, 1542. 


"This work prospers under its editor, Captain Denison, and the pre- 
sent volume contains many valuable and practical papers, althvagh it 
is to be observed that they are not for the most part on military works 
or works executed by the Royal Engineers, but are descriptions of 
civil engineering works, executed by civil engineers. We do not 
complain of this as detracting from the work, or detracting from the 
character of the Corps of Royal Engineers ; on the contrary, the num- 
ber of valuable civil engineering papers greatly enhances the nature 
of the work, and it shows the deep interest the Royal Engineers take 
in every branch of their professiou. Through want of spice we defer 
our reinarks upon the papers until next month. 


44 Treatise on the Steam Enginc, by the Artizan Club. Parts 1 to 7. 

Longmans and Co. 

We purposely deferred offering any notice of tliis work until several 
numbers had been published, as the early ones did not offer any 
new materials connected with the steam engine. In fact, they шау 
almost he considered a reprint of Mr. Farey’s work on the 
steam engine, the greater part of the illustrations being identically the 
same. To this we should not so much object, if the * Club" had 
acknowledged the source whence they were taken, but this has been 
must cautiously avoided; neither does it do Messrs. Longmans much 
credit for having sanctioned such a wholesale application of materials, 
from another work without some kind of reference or acknowledgment. 
It may be very true that Mr. Farey's work is Messrs. Longmans? 
copyright, and it might be said they had aright to do what they 
pleased with their own, but we deny the application of this when they 
engage a professional gentleman of high character to write a work, 
which he does not undertake entirely for the sake of the few 
pounds he may obtain, but in which he has his reputation at stake 
and hopes to increase his fame; on such a view we maintain it is 
neither acting fairly towards Mr. Farey nor towards the public in thus 
making, without acknowledgment, use of his materials and drawings. 
With these preliminary observations we shall proceed to the consi- 
deration of the later numbers. 

The three numbers last published are fully illustrated with wood- 
cuts, showing boilers of every description; many of these ents appear 
more like sketches than drawings laid down to scale. In fact, no 
engineer could set out a boiler from most of them; they do not tell us 
what is the thickness of the plate iron, how put together, how the tie 
bolts are applied, in fact scarcely any details are shown. It may be 
said, who wants such information? We reply, most readers who may 
have been tempted to purchase the book from the prospectus issued ; 
which tells us * A popular treatise is, hy its very nature, unsuitable to 
the uses of the operative engineer, as it necessarily excludes all те- 
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ference to those niceties of adjustment and minutie of construction, the 
due elucidation of which constitutes the chief value of a practicat 
treatise.” There appear to be some remarks made on the boilers of 
one of the leading engineers of the day, as if written in spleen, which 
we consider perfectly uncalled for, as the boilers of that firm are well 
known to have been generally most successful, and we believe have 
opened tlie eyes of steam hoat proprietors as to the wasteful expendi- 
ture of some hoilers made in the north. It would be offering a good 
service to the public, if the “Club” will favour them with the 
actual consumption of fuel per trip of the agus by the old boilers 
and the new boilers. If we find the result іп favour of the former we 
shall then be disposed to agree with their remarks; hut from what we 
have heard we believe the result will be greatly in favour of the new 
boilers. 

Notwithstanding the observations we Lave thought properto make, 
there is still a great deal of valuable information, and the numerous 
examples of boilers that have been shown may direct the attention of. 
engineers to those that have been found good, and ascertain more 
about them. They may also, by being brought together, prevent per- 
sons from taking out patents for boilers which have been long in use. 

The last number, we observe, concludes the account of the varieties 
of boilers, which is followed up by some excellent remarks on boilers, 
from which we make the fullowing extract. 


We have already stated that a cubic foot of water raised into steam із 
reckoned equivalent to a horse power, and that to generate the steam with 
sufficient rapidity, an allowance of one square foot of fire bars, and one square 
yard of effective heating surface, are very commonly made in practice, at 
least in land engines. These proportions, however, greatly vary in different 
cases; and in some ot the best marine engine boilers, where the area of fire- 
grate is restricted by the breadth of the vessel, and the impossibility of firing 
long furnaces effectually at sea, half a square foot of fire-grate per horse power 
is a very common proportion. Теп cubic feet of water in the boiler per 
horse power, and ten cubic feet of steam room per horse power, have been 
assigned as the average proportion of these elements; but the fact is, no 
general rule сап be formed upon the subject, for the proportians which 
would be suitable for a wagon boiler would be inapplicable to a tubular 
boiler, whether marine or locomotive; aud good examples will in such cases 
be found a safer guide than rules which must often give a false result. A 
capacity of three cubic feet per horse power is a common enough proportion 
of furnace-rooin, and itis a good plan to make the furnaces of a considerable 
width, as they cau then be fired more cffectually, aud do not produce so much 
smoke as if they arc made narrow. As regards the question of diaft, there 
is a great difference of opinion among engineers upon the subject, some pre- 
ferring a very slow draft and others a rapid one. It is obvious that the 
question of draft is virtually that of the area of fire-grate, or of the quantity 
of fuel consumed upon a given area of grate surface, and the weight of fuel 
burned on a foot of fire-grate per hour varies in different cases in practice 
from 34 to 80155. Upon the quickness of the draft again hinges tlie ques- 
tion ot the proper thickness of the stratum of incandescent fuel upon the 
grate; for if the draft be very strong, and the fire at the same time һе thin, a 
great deal of uncombined oxygen will escape up through the fire, and a need- 
less refrigeration of the contents of the flues will he thereby occasioned ; 
whereas, if the fire be thick, and the draft be sluggish, much of the nseful 
effect of the coal will be lost by the formation of carbonic oxide. The length 
of the circuit made by the smoke varies in almost every boiler, and the same 
may he said of the area of the flue in its cross section, through which the 
smoke has to pass. As an average, about one-fifth of the area of fire-grate 
for the area of the flue behind the bridge diminished to half that amount for 
the area of the chimney has been given as a good proportion, but the exam- 
ples which we have given, and the average flue area of the best of which we 
shall furnish, may be taken as a safer guide than any such loose statements. 
When the fiue is too long, or its sectional area is insufficient, the draft be- 
comes insufficient to furnish the requisite quantity of steam; whereas if the 
flue be too short or too large in its area, a large quantity of the heat escapes 
up the chimney, and a deposition of soot in the flues also takes place. This 
last fault is one of material consequence іп the case of tubular boilers con- 
suming bituminous coal, though indeed the evil might be remedied by hlock- 
ing some of the tubes up, The area of water-level we have already stated as 
being usually about 5 feet per horse power in land boilers. In mauy cases, 
however, it is much less; but it is always desirable to make the area of the 
water-level as large as possible, as when it is contracted not only is the water- 
level subject to sudden and dangcrous fluctuations, but water is almost sure 
to be carried into the cylinder with the steam, in consequence of the violent 
agitation of the water, caused by the ascent of a large volume of steam 
through a small superficies. It would be an improvement in boilers, we 
thiok, to place over each furnace an inverted vessel immerged in the water, 
which might catch the steam iu its ascent, and deliver it quietly by a pipe 
rising above the water-level. The water-level would thus be preserved from 
any inconvenient agitation, and the weight of water within the boiler would 
be diminished at the same time that the original depth of water over the fur- 
naces was preserved. lt would also һе an improvement to make the sides 
of the furnaces of marine boilers sloping, as shown iu the sketch, instead of 
vertical, as is the common practice, for the steam could then asceud freely at 
the iustant of its formation instead of being entangled among the rivets and 
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landiogs of the plates, and superinducing ап over-heatiog of the plates by 
preventing a free access of tlie water to the metal, 


Then follows, with extracts, some remarks пп Mr. Parkes’ table of 
experiments on steam boilers, published in the Transactions of the 
Institution of Civil Engineers, and also Mr. Wicksteed's experimental 
enquiry, both of which have already occupied the pages of our Journal 
at the time ihey appeared. It then proceeds with some observations 
on the strengtli of boilers, giving some tables ou the tenaeity of iron 
and copper; it would have been highly desirable in this case if the 
authorities were given. Frot the observations on the strength of 
boilers we take the following:— 


The difference in strength between strips of iron cut in the direction of 
the fibre, and strips eut across the grain, was found to he about 6 per cent. 
in favour of the former. Repeated piling and welding was found to increase 
the tenacity and closeneas of the iron, but welding together different kinds of 
iron was found to give au unfavourable result; rivetting plates was fonnd to 
Occasion a diminution iu their strength, to the extent of about one-third. 
The accidental over-heating of a boiler was fonnd ta reduce its strength from 
65,000 Ih. to 45,000 lb. per square шей. Taking iuto account all these con- 
tingeneies, it appears expedient to limit the pressnre upan boilers in actual 
use to abont 3,000 1b. per square inch of iron; and in cases where the shell 
of the boiler does not afford this strength, either stays should be introduced, 
or the pressure within the boiler should be diminished, The application of 
stays to marine boilers, especially in those parts of the water spaces which 
lie in the wake of the furnace hars, has given engineers much trouble; the 
3 plate, of which ordinary boilers are composed, is hardly thick enongh to 
retain a stay with seenrity by merely tapping the plate, whereas, if the stay 
be rivetted, the head of the rivet will iu all probability be soon burnt away. 
The hest practice appears to be to run the stays used for the water spaces in 
this situation, in a line somewhat beneath the level of the bars, so that they 
may be shielded as much as possible from the fire, while those which are re- 
quired above the level of the bars should be kept as nearly as possible towards 
the crown of the furnace, so as to be removed from the immediate contact of 
the fire; serew bolts with a fine thread tapped into the plate, and with a thin 
head upon the oue side, and a thin nut made of a piece of boiler plate on 
the other, appear to һе the best description of stay that has yet been соп- 
trived. The stays between the sides of the boiler shell or the bottom of the 
boiler and the top, present little difficulty in their application, and the chief 
thing that is to be attended to is to take care that there be plenty of them; 
but we may here remark that we think it an indispensable thing when there 
is any high pressure of steam to be employed, that the furnace erown be 
stayed to the top of the boiler, This is done in the boilers of the Tagus and 
Infernal, constructed by Messrs. Miller, Ravenhill, and Co., and we know of 
no better specimen of staying ian is айкайы! by шш 

* * : 


Priming arises from insufficient steam room, an inadequate area of water 
level, or the use of dirty water їп the boiler: the last of these instigations 
may he remedied by the use of collecting vessels, but the other defects are 
only to be corrected either by a suitable enlargement of the boiler, or by in- 
creasing the pressure and working more expansively. Closing the throttle- 
valves of an engine partially will generally diminish the amouut of priming, 
aud opening the safety-valve suddenly will generally set it astir. A steam 
vessel coming from salt into fresh water is much more liable to prime than if 
ahe had remained in salt water, or never ventured out of fresh. This is to be 
accounted for by the higher heat at which salt water boils, so that casting 
fresh water among it is in some measnre like casting water amoug molten 
metal, and the priming is in this case the еЙесі of the rapid production of 
steam. 

One of the best palliatives of priming appears to be the interposition of a 
perforated plate between the steam space aod the water. The water appears 
to be hroken up by dashing against a plate of this description, and the steam 
is liberated from its embrace. In cases in which an addition is made to a 
boiler or steam chest, it will be the best way not to cut out a large hole in 
the boiler shell for establishing a communication with the new chamber, but 
to hore a number of small holes for this purpose, so as to form a kind of 
sieve, through which a rush of water cannot ascend. 


Part VII, coneludes with an enquiry into the area of steam passages, 
which is one of the utmost importance, and as it is not coneluded we 
shall defer any examination of the formule until another opportunity. 

We must observe in conclusion that with each number there is given 
an engraving of a steam engine, which does not refer to the letter- 
press, but they promise that when the subject of the engine is brought 
forward it will be more fully and properly illustrated than the boiler 
has been. 


Iron Тгтихс.--М. Hector Ledru laid. before the meeting of the Paris Aca- 
demy of Sciences some specimens of cold-drawn iroo eod other tubing. А few years ogo 
the only tubing made In France, for gas aud other purposes, except lead tobing, was mude 
by hand, In England iron drawn tubing (by heat), without soldering, was first made, aod 
was imported, by special permission, into France, on account of ils vast supariority over 
lisnd-made soldered tubes. Within the lust two years the French heve, in this branch of 
таппТасішге, eclipsed tbe Xnglish, for they now, hy pressure, draw tubing cold, and it le 
lo every respect perfect=iudeed, much more perfect than the hot-drawo tubing. 
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NEW PROJECTED RAILWAYS. 


We give below the decisions of the Board of Trade with regard to 
railways, which we have arranged оп а more convenient plan. We 
regret exccedingly that want of space deprives us of the opportunity 
of exposing the gross errors and fligitions transactions of the Railway 
Department. We have repeatedly deprecated these interferences 
with private enterprise, for we are convinced that the results will 
prove of most serions injury to the community and to the engineering 
profession—as it is, the railway engineers are already at ilie mercy of 
the government officials. The decisions show a want of sound prin- 
ciples which justifies our previous doubts, and makes us very mis- 
trustful as to the propriety of allowing powers so exorbitant to remain 
in such hands, The partiality exhibited towards the old companies, 
the disregard of public interests, and the inattention shown to the 
mosi meritorious plans, are features which eminently characterize the 
proceedings of the Board. The rejection of the Salisbury, Exeter and 
Falmouth line is а prominent instanee of mal-administration, and has 
no grounds on which it ean be justified. Here is a railway proposed 
to pass along the existing mail гоме, protecting a valnuble line of 
traffic, communicating with important towns, aud having for its ter- 
minus the packet port of Falinouth, and the large and wealthy mining 
districts of Cornwall. The saving in the journey to Falmouth would 
be 46 miles, one hour and a half, and 10s., and yet a'l these facts are 
overlooked, and because there isa line of railway from London to 
Bristol and another from Bristol to Exeter the public interests are to 
be totally disregarded. Many eases of great flagraney might be ad- 
duced, bot the rejection of the Salisbury and Falmouth line furnishes 
а case which out-Ilerods Herod in the way of government meddling 
and mismanagement. We question even whether the Continent could 
produce any parallel to this proceeding, which is equally mischievous 
and unjustifiable. 

We would seriously urge upon engineers the position in which they 
now stand and the prospects before them. The railway engineers are 
in a state of thraldom, the mining engineers are threatened, and the 
marine engineers have reason to apprehend a new attack. Three or 
four years ago it would have passed belief that such things should be 
meditated, it is even now almost incredible that they lave been car- 
tied into effect. It is painful to reflect that our most eminent engi- 
neers, men who have given the profession an universal reputation, 
should now be dependent for employment on the liat of a military еп- 
gineer, necessarily incompetent, and that their plans, estimates and 
designs are to be subjected to the judgment of such an individual. 
At present the eliain is but light, vet the Stephensons, Brunel, Locke, 
Cubitt, Braithwaite, Rasiriek, Macneil, and Vignoles, are as effec. 
tually exposed to dictation of the Board of Trade, and as completely 
at its mercy as it is well possible to conceive. Tlic chain may be 
drawn tighter, the Board of Trade may become more exacting ang 
more meddling, but our engineers have had the bit put intheir mout 
and it is with the Board of Trade to pull іре reins. The ultima}, 
designs of the Board of Trade are, on their own confession, to buy ute 
all the railways in the country and possess themselves of them, and p 
then follows that the engineers will become the members of an Englisit 
Corps des Ponts et Chaussées, a result which no well-thinking mah 
will desire to see produced, for it must both morally and peeuniariln 
injure the profession, and through them the public. We expect ally 
therefore, as engineers and as shareholders, to make the firmest stavu, 
in behalf of the rejected lines and against the Board of Trade. Ther 
must be no tampering, no paltering, no hesitation, no dependencee 
no reliance upon anything, but the certain effeets of a strong pressure, 
from without. 

Districts— Counties of Cornwall nud Devon, 


Agninst the— 
Cornwall and Devon Central Rallway, 
Grent Western end Cornwall Junction 
Railway ; 


In favour of the~ 
Cornwall Railway (Plymouth to Fal- 
month), 
West Corawsll Railway (up to the June. 
tioo with the Cornwall Railway), 
Saint lves Junction Railway ; 


dnd recommending the postponement until a future period of the— 
North Devon (Crediton and Barastaple) Ruilway, 
Exeter and Crediton Railway, 
‘Lurquay and Newtun Abhot Railway, 


Districts of Berkshire, Hampshire, Wiltshire, Dorsetshire, Somersetshire, and 
Devon, lying intermediate between the Great Westeru, Bristol, aud Exeter, and 
Тошіоп and South Western Railways, 


In favour af the— 

Reading, Basingstoke, and Hungerford 
Railway (Great Western), 

Wilts and Somerset Ruilway— subject to 
the condition of applying to l'orlia- 
ment in a foture session for an im- 
proved line of communication towards 
Bath and Bri-tol, 

Bristol and Exetcr— Dnrston and Yeovil 
Broach, 

Southampton and Dorchester Railway ; 


Алай the— 
Basingstoke und Didcot Junction Rullway 
(London nnd South Western), 
London and South Western—Sallshury 
to Yeovil, 
London und Sonth Weslern—lIook Pit 
Deviation, 
Sulishury, Dorchester, and Weymouth 
Railwuy. 
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Railways to Porismouth, 


Against the— 
Brighton aod Chichester— Porlsmonth 
Extension, 
Direct London and Pertsmouth, 
London and Portsmouth, with Branehea 
to Shoreham-bridge, Fareham and 
Reigate, 


The Metropolitan District, 


Авай the— 
Grosvenor Rallway, 
Great Western, Uxbridge, and Stalpes 


In favour of the— 
Or сене, Portsmouth, and 


Fareham Branch; 


Tn favour of the— 
Metropolitan Extension of the London 
and South Western, 


Richmond and West-End Jnnctlon, Jnunetion, 
Stalnes and Richmend; London aad Brighten—-Wandsworth 
Branch, 
London and South Western—Epsom 
Braneh, 


Metropolitan Central Junetion, 
South London апа Windsor; 
Aad recommending the postponement untit a future period of the— 

Epsem and Dorking, 

London and Craydou—Dorking Branch, 

London and Brighton—Dork!ng Branch, 

Sonth Eastern Branch—Reigate to Dorking, 

The District of North Kent, aud in the District of Kent and Sussex between the 
South Eastern аш! Brighton Railway. 


dlgainst the— 


In favour of the— 

South Eastern— Maldstone and Roches- 
ter, 

South Eastern—branches to Deal and 
Walmer, snd extensiun and deviation 
to Margate, 

South Eastern—Ashford to Hastings, 

Sonth Eastern—Huogerford-bridge to 
Tunbridge and Paddock-wood опа 
branches, 

Sputh Eastern— North Kent, Hnnger- 
ford-bridge to Chilham, with branch 
to Sheernesa, subject to any modinca- 
tions whieh may appear to be desirable 
for the naval nnd militsry establish- 
ments of the country; апа reserving 
consideration of the brauch to connect 
Greenwich and Woolwich ; 


Central Kent, 

London aud Croydon — Orpingtoa 
Branch, 

London апа Maidstone, 

Loudon and Ashford, 

Londpn, Chatham, and Chilham, 

London, Chatham and Gravesend, 

Lendon, Cbatham, and North Kent, 

Rye, Tenterden, and Headcorn, 

South Ensteru—Tunbritige to Hastings, 
Rye, and St. Leanacd's (with the ex- 
ception of sọ much of the line as lies 
between ‘Tnubridge aud Tunbridge- 
wells,) 

South Eastern—Headcorno and Rye. 


Districts of Norfolk and Suffolk. 


Ia favour of the— 
Bury and Ipswich, 
Ipswich and Norwich Extension, 


Lynn aad Ely; 


Against the— 


Diss and Colchester, 

Eastern Counties—Colchester and Bury 
Extension, 

London and Norwieh Direct, 

Norwich and Brandon— Diss Branch, 

Wella апа Thetiord; 


And recommending the postponement until a future period of the— 


Direct East Dereham and Norwich, 
Norwich snd Brandon—Deteham Branch, 


Lynn and East Dercham, 
Diss, Beeeles, and Yarmouth, 


Diss and Colchester— Redbam and Lodden Branches, 


Districts completing the eastern line of railway communication to Scotland— 


In favour of the— 
Newcastle and Berwick Railway, with 
Branch to Kelso; 


Against the— 


Northumberland Railway, with Branch 
from Berwick to Kelso, 


IRELAND, 
Districts north and north-west of Ireland, 


Та favour of the— 

Belfast aod Ballymena, 

Dublin and Baltast Junction, with 
Branch to Dragheda and Kelis, 

Dublin and Drogheda— Howth Braneh, 

Ulster Extension—Portadown to Ar- 
magh, 

and of the 

Dundalk and Enniskillen (with the ex- 
ception uf the Monnghan Branch), 

Newry and Enniskillen (with the excep- 
tien of the portion of the line between 
Newry and Armagh); 

subject to equitable arrangementa for 
the construction and joint use of the 
lne between Enniskillen and Clones 
common to the two schemes; aud also 
for improving the railway communi- 
cation by the Belfast Junction line to 
Newry, and fur securing due facilities 
to the Newry traffic; 


C. W. PASLEY, 
D. O'BRIEN, 


Againsl the— 


Great North Western (Trish), 
Northern Railway, inland line (Armagh 
to Dublin). 


DALHOUSIE, 
G. R. PORTER, 
S. LAING., 


PRESERVATION ок Тімвен.-іІп the Shipping Gazette of the 1st inst., there 
is, in the shape of an advertisement, the following reclpe :—'* Introdnce Into the poraa of 
the timber (һу means well known) a solution of sulphate or of muriate of iron. The solu- 
tion may be in the proportion of about two pounds of the salt to four or five gallons of 
water,—Charles 'l'oplis.—London, Jan. 184.” The following number of tha same journal 
contains a long explanatory letter from Мг. Toplis on the subject, in which he says, 
«The object ot the above brlef notice ia the form of an advertisement was merely to afford 
me the ready means, should it at any time hereatter һе deslrable, of estublishing the exact 
date of my publication of this process to the world.” We are sorry to disturb Мг. Top- 
lis’s self-complacency, but И 18 proper ће shonld be Informed that the same thing has 
been proposed often before, Ot the efficacy of the process we have no doubt, 


[Fxsnvanv, 


RAILWAY FROM DUBLIN TO THE PORT OF GALWAY. 


To Thomas Bermingham, Esq, late Chairman of the General Irish Railway 
Committee. 


My dear Sir,— In consequence of your protracted illness, T was only too happy to have 
heen afforded the opportunity of taking your place, and examining most minntely, as you 
requested me to do, the proposed projects for conneeting the bays of Galway апа Dublia 
by railway, and so in fact making Ireland the high road between the Old and New World. 
1 bave carefully exsmlued the eouctry; have been along the Koyal Cunal to Mullingar and 
Longford; down the river Shannon to Athlone, Banagher and Portumna; have viaited 
the Bay of Galway and its inport&ut town; the Isles of Arran, which form a landmark as 
well asa great shelter to the Lay; and have seen a most extraordinary phenomenoa, a 
sheet ot fresh water raised about 20 feet above the level of the sea, which might be turned 
to great advantage. 

lu sheltering vessels bound to Galway the situation of Mutton Island, upon which is 
the Hghthouse, is particularly favourable, you сап almost ride acrosa to it from the main 
land, a distance uf abont a quarter of a mile, at low water ; if, then, the able-bodied popu- 
lation of Galway were to be employed іп making this a complete breakwater, and if the 
same work were carried оп beyond the lighthonse some short distance, you would hava 
the mast perfect bay in Enrope; the holding ground is excellent, and a glance at the map 
of Ireland will show ut once Slipe Head on the one hand and the Isles of Arran and Black 
Head un the other, an that, in fact, if thia breakwater were added the whole bay is com- 
pletely aheltered. Messrs. Bald and Henry have gone into the calenlation of expense for 
such a breakwster at not exceeding 6,060/., aud 1 teel snre that they are right; hnw, then, 
could wa spend 6 or 10,0004. better than by making sueh a bay at the termination of the 
Western Railroad, running along a level unprecedented for the distance of 120 statute miles, 
and thus bringing the quiekest nod most direct communication between London and New 
York. làm not surprised at your ardour in this eause; 1 am only surprised that thia waa 
not the trat railway that was made in Ireland, 

l returaed from Galway by the Grand Canal, ao that I feel myself perfectly master of the 
capabilities of the country, and should be quite ready te give my testimony before any 
Parliamentary Committee or, it called upon, before the Board of Trade. 1 was mnch 
strnck with the magnilicence of the river Shannon and the publie works earrying оп преп 
it—both eanala are splendid water communications, and if the interest of the railway and 
canals could be brought together, a vast deal of 1085 to the original shareholders and gain 
to the public would doubtless follow—bow that can best be done is what E will endeavoar 
shortly to explain. The proposition made by one highly respectable party of making a 
railway along the Royal Canal, deviating a little from its bank as cirenmstapces may ге- 
quire, from Dublin by Mullingar to Lengford, with a branch to Athlone, and through a 
most populnus and rieh conntry, 1 highly approve of—and it would appear the publie 
think so too, as their shares are stated at a premium in the public papers—this company 
have elosed a very fair bargain with the Royal Canal Company, therefore they stand now 
їп а most favourable position, and in rather а novel one—that is, having a railway and 
canal pulling together—hawever, the public interest requires that this company alonld 
undertake to carry on the line ‘the whole way to Galway,’ otherwise the work will he only 
halt done; great dissatisfaction will be felt by the whole province of Connaught, and the 
county and the county of the town of Galway In particular, sad with every reason, 

The line projected ly Capt. Moorsom, fur the Great Western Company, from Salilng to 
Galway would, for the distanee from Atblone to Galway, be an excellent line; it pasaes 
through or very near the town et Ballinasloe (the great Connaught eattle market), apil 
the residence of Earl Clancarty, a resident nobleman and one of our best landed pro- 
prietors, who has improved his town of Ballinasloe and attended to the comforts of the 
traveller, and has expressed his determination to assist any railroad curapauy which апай 
gn the whole way to Galway; it also passes near Loughrea, through a very tertile and im- 
roving country, and with a little deviation might then be brought to near the district ot 
Tuam, and thus enter Galway trom that side instead of keaping slong the coast, but these 
are alterations whieh could be easily made, and doubtless would be made if pointed ont to 
that talented engineer. The terminus of the Royal Canal, at Dublin, is particularly 
favoursble to that for a railway, and it must be boroe in mind that by adopting the line 
of the Royal Canal, we establish a main trunk for the aorth-west as well as the west, how 
easily, then, could a branch tine be made along the level, which, by the important survey 
of Mr. Mullens, made purposely for the canal, who most baadsomely furnished me with 
the Information, is of 30 miles in leugth without requiring a lock, and thia would 
he in the very line for a branch to Cavan aud Enniskillen, we should by this line bring the 
feeding countries of Leinster in quick communicrtion with the breeding countries of Con- 
nanght, aod afford a great convenience to the frequeuters of the fair of Ballinasloe, and 
the others iu that provinee; imagine, then, a liue of rallway from Galway to Dublin, crossing 
the rivera Liffey and Boyne, the great lakes of Weatmeath, through the Bog of Allen, 
scross the Shannon (navigable for 250 miles for steam) and the river Suc, and terminating 
at the Bay ot Galwsy, sud the Lough Corrlb, Leugh Marsks and Cenn, the immense 
Conamara lakes abounding with fish ; then imagine the distant though not remate regious 
ef Conamara and Joyce country, all beautifully situated, calling ont for cultivetlon, the 
supply of the towns with cheap [nel from the great bogs, the water power for sites for 
mills every where oo its conrae, and peenliarly бце at 1ts termination; imagine further, 
the branches nnder 50 miles each will connect by railway with Cavan, Lough Erne and 
Euniskillen, Sligo Bay, Westport and Clew Bay, and the mouth of the Shannon by the 
Fergus with Ennis—branches whieh are sure to follow the parent trunk; here, then, is a 
work which presents the extraordinary advantages of uniting by railway communication 
six of our principal western ports with the capital, giving steam communication by laud 
and on rivers and lakes for full 500 miles continuous, encouraging the fisheries, both deep 
sea and fresh water, also the cultivatiap of the waste lands, the employment of a peasantry 
proverbially poor and not half employed, the quickening the communication between the 
Old and New Worlds (for іп all the parliamentary enquirigs and statements aa to the Bay 
of Galway, and objecting to its being s0 much inland, the employment of steam tuga has 
been totally lost sight of, which renders her sitnation far prefersble to any other port in 
the British dominions), add to all this that it passes through the most peacuble part of 
Ireland, where agrieulture is making vast stridea in Improvement, and 1 think 1 may 
aafely assert, that when for the snm of one million aod a half sterling, the pnrebose uf a 
magnificent canal 80 miles in length, with all its buildings, land, &e., and that a rallway 
of about 120 statute miles сап be mads, there is no donbt that large dividends will arlae to 
the shareholders at present, and that every probabllity that before 10 years pass over the 
value of their shares will be doubled. I must add that this line of railway will pasa 
through or contiguons to 14 counties, or one-third ot Ireland, be of immediate advantage 
to 100 principal towns, several of which in the time of the old post-office charges were set 
down as contributing more than 5007. per year each (о ita revenue ; and, moreover, without 
alluding to the trade of Dublin, it is shown by public documents that the revenne derived 
from the Port dues and Customs of the seaport towns and others to whieh this line will be 
a main гова were but little, if any, short of 500,000/. per annum, thns giving the Ezche- 
quar a deep interest in the nndertaking. 

1 may turther add; that but one opinion was felt along the whole line of conntry by the 
population, rich aud poor, viz. that the work would be highly remnnerative, and that it 
was called for by every prineiple of justice, especially as the south and north were pro- 
vided fur, and that the anthors of the undertaking should meet with every assistance from 
the country, Having said во mneh upon the general advantages of the line, | may be 
sllowed to remark, that however important the town of Athlone may he. whieh F fully 
admit, and its position as a military station, still I do think it will be more for the interest 
of the company and the country at large to pass the Shannon at Lanesborough Instead of 
Athlone, it ia во easily passed there und the muin trunk can be ко much further extended. 
After passing Lanesborough the line ean be run near the town of Roscommon, nnd witha 
gentle curve approach Athlone at the Connaught side and so wind Ия way to Ballinasloe, 
Longhrea, &c., ав before; but this being matter of detail, 1 merely throw it ont for the 
consideratlon of Sir John Macneil and Capt, Moorsom, 
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It ia time I atould speak of the Great Western line projected from Salling or Portarling- 
ор (with n highly influential proprietary), proposing to go the whole way to Galway, thla 
circumstance ahould doubtless entitle them to public support. Notwithatandiog all T 
have sald ia favour of the Mullingar and Athlone company, und highly aa 1 approve of 
their line, atill } would throw all those ndvaotages overboard for the one fact thnt they go 
all the way to Galway, theit line from Portarhogtoa would be aliort, oot it believe more 
than 70 miles in leogth, nad they certairly have this in their favour, that they will give to 
the entire province of Connaught the advaotage of comoruaicntiog with the southern ports 
aa well as the eastern, when the projected railways In the south аһа be, as there is every 
probabllity they will he, campleted, Should then this Influential company make satisfac- 
tory arrangemeots with the Grand Canai Company, somewhat similar to that mude by the 
rival company with the Royal Canal, 1 think they will be entitled to publie aupport, but I 
cannot but observe the interest of the country at large will be more benefitted by these 
two partles conlescing and completing together the line I have just mentioned, nnd as dt 
must be evident that to open a comoimication between the west aod нош must be of 
the greateat consequence tn both—there 13 a line for a railway which paasing through a 
most populous country would be an excedingly paying lioe, and therefore 1 hope that this 
influential compauy, the Great Weatern, will take it up, I mean the fioe line of conntry 
left by the southern or Cashel line without a railway, joining the Cushel truok line aowe- 
where near Rathduwney, and passing by or near the populous towna of Roscrea und Par- 
Aonatown, then crossing the Shaonon nt. Melechford (where the government works йге so 
grund), betweeo the rising town of l'urtunina and the important town of Banagher nenr to 
Eyreport, and so meeting the projected line to Galway somewhere between Loughrea ап 
Balllaasloe, This line can be projected along n most level country, following in a great 
measure the course of the river Hres, and іп the report alluded to, by Mr. Bernurd Mullena 
to the Grand Сапа! Company, 117) be found n most favourable opinion, given by that cele- 
brated engineer Mr. Killally, on the very subject, for it is there atated that he laid outa 
line of capal from the main trunk of the Grand Canal near Shunoon Harbour to Port- 
arlington, a distance of 10 mlles, without a lock, and pointing out the great advantage 
which this communication would beatow, being far preferable to the proposed extension 
from Mount Mellick to Roscrea; perhaps, then, with soch au opinion aud sach levels it 
night be more valuable to take the railway from Parsonstown, along that level line to 
Shannon Harbour or Banagher, and at an exceedingly cheap rate a railway could be made 
Jn the direction of the Grand Canal to Ballioasloe, aud thus we should galn u quick com- 
munication for tbat cattle market and the Galway district with the south, and at ап ех- 
ceediogly cheap rate; it is well to observe, that thongh the river is broad here still there 
1а а fine new bridge just built at Banagher, and ns time I5 not very valuable in those parta 
at present, the delay would be but trifling to take the railway carriuges acrosa the present 
bridge witb horaes, aod thereby save the eoormoua expeose and inconvenience of another 
bridge across the Shanoon; this, agaln, would be another branch line under 50 miles in 
length, which would give to thecounty of Galway and province of Connaught the ndvan- 
tage of two rallwaya, and thereby openiog а commualcutivo both with the soutbern and 
eastern ports, and alao contribate to keep down the rate of travelling, aa the directors of 
the southern line, to which this would be a branch, would be naturally intereated In getting 
aa much trade aa possible to their line, and both thes» líaes would not be more than the 
waots ot such an extent of country (one-third of Irelaad), wonld require. 

Hopiog, therefore, that you will excuse the burried nature of thia cnomunleation, and 
that it may have the effect which I know you bave зо much at heart, of uniting all these 
partlea In the one object of making the line across Irelaad complete, 

I remain, with much respect, 
Yours faithfully, 


OLIVER BYRNE, 


PROFESSORSHIP OF ENGINEERING. 


Tt will be seen by a notice elsewhere that there is a vacancy in the 
Professorship of Engineering at University College. We take this 
opportunity of calling upon engineers of standing, to take care 
that the appointment is adequately filled. For the honour of 
the profession it is incumbent this should be done, for there is an 
evident disposition on the part of public authorities to refer ques- 
tions of importance, to the professors at the colleges. We trust to the 
spirit of the engineers to see that they are adequately represented on 
this occasion, and that men of eminence and competence will come 
forward to fill such an hononrable appointment, 


INSTITUTION OF CIVIL ENGINEERS, 


There has been a considerable stir made among the Members of 
this valuable {nstitution, relative to the annual election of Officers ; 
heretofore the offices of President and Vice-Presidents were filled by 
tbe same persons year after year; io fact they were considered as 
officers in perpetuity, though nominally eleeted annually, The same 
might be said witb regard to many members of the Council who have 
beld their position for many years, to the exclusion of some of the 
most eminent of the profession. There is no doubt that this exclusive 
system was carried beyond its proper limit, which has ultimately led 
to the change in the present year. We cannot say that we altogether 
admire the manner the change has been brought ahout, because there 
appears to have been a regular set made at the eminent President 
who had filled the chair so honourably and efficiently for many 
years, We do not object to a change in the system being made, but 
we object to the manner in which it has been done; we should have 
preferred its being carried out more radically, and that the whole of 
the Vice-Presidents and those of the Council who have held their seats 
for many years should have submitted to the change, for it now ap- 
pears, as if certain parties, іп order to retain their own positions in the 
Council, determined to sacrifice the President. We do not say that this 
was the fact, but judging from the whole proceedings, many рег- 
sons we have no doubt, will look at it in that light. An inroad has 
been partially made, and in consequence, some members, eminent in 
the profession have been admitted ou the Council ; we must say that 
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we should like to have seen them Vice Presidents, not that we have 
any objection to the scientific qualities of those who now fulfill that 
Ollice, but we desire to see the same spirit carried out with them as 
with the President. 

At the annual election Mr. Walker was again elected to fulfill the 
important office of President, but finding a the election was ор- 
posed by a powerful minority, he, in order to prevent any dissension 
iu the Institulion, very honourably resigned his post. At a subsequent 
lection Sir Jolin Rennie was elected President for tlie ensuing year. 

Now that the elections are over for the present year, we sincerely 
trust that the members will come forward and testify their approba- 
tion of Mr. Walker's conduet in the chair during the many years he 
has so ably occupied it. The following are the ollicers for the ensuing 
year; new members of the Council are in italics. 

l'resident— Sir John Rennie. 

Vice. Presidents— William Cubitt, Joshua Field, James M. Rendell, 
and James Simpson. 

Council—Francis Giles, George Lowe, Joseph Miller, William C. 
Mylne, Robert Sibley, John Тауіог, /sambard К. Brunel, Benjamin 
Cubitt, Joscph Locke, and Robert Stephenson. 

Associales— Thomas Grissell and Andrew Murray. 


THE SOCIETY OF ARTS. 


On Tuesday evening, 28th ult., а Conversazione on a scale of great brilliancy 
and splendour, was held at the Society of Arts, іп the Adelphi, under the 
direction of the Vice- Presidents, by whom the cards of invitation were issued, 
and under the immediate arrangement of Mr. Whishaw, the indefatigable 
secretary of the institution, To iender the meeting as agrecable as possible 
to the numerous ladies аш} gentlemen present, a vast number of works of art, 
rare books of engravings, specimens of natural history, and artificial pro- 
duetions, was exposed un the walls and tables; and, in adilition, a number of 
models, &e., was exhibited. The rooms were well lit up fur the oceasion, so 
that the eclebrated paintings by Datry were seen to great advantage. Re- 
freshments were served with tbe greatest liberality, and music lent ils aid to 
the entertainment, by Ше introduetion of а grand pianoforte fitted with the 
ceolan and performed by M. Benedict. Amongst tbe company was the 
native of New Zealand who isin this country to be educated, he isa sturdy 
well-built young man, with a good-natured east of countenance, but without 
much intelleciual developement. Не was in his native costume, and was one 
of the lions of the night. The company continued to arrive till nearly IL 
o'clock, at which time the whole of the spaeious rooms of the Society were 
thronged to excess; there could not have been less than 1000 visitors during 
the evening. The conversazione was on the whole betier than such things 
usually are; there was more to amuse, and more to be seen, than is generally 
the ease on such occasions. If the Society continues the same liberality in 
their proceedings whieh have been already exhibited this season, 11 eannot fail 
gaining back that ascendaney among the scientific societies which it main- 
tained so honourably for many years. 


Тив Great Britain.—This vessel has at length been launched on the wide 
occan. She left Bristol on the 2th ult., at 7 o'clock, a.m, and after encoun- 
tering a very severe gale off Land's-end, whieh the papers tell us she wea- 
thered wonderfully well, in fact scarcely any other steamer they say could 
have withstoud the fury of the elements, arrived at Blackwall on the 26th 
ult., about 4 o'clock, where she is пож moored for public exhibition, this we 
consider 1з a sad example for a public company to adopt. We have not һай 
time to visit the vessel since her arrival, we must therefore postpone the раг- 
ticulars until next moath’s Journal appears. We were unable, although kindly 
invited, to attend the trial trip at Bristol. In the published particulars of 
it, we eonld not help observing the difficulty there appeared to be in 
keeping up the number of strohes to any regularity, we strongly suspected 
the cause was fur want of steam, as we stated would be the case when we 
analysed the boilers in our Journal (Vol. V. 1812, p. 357, and Vol. V1. 1813, 
р. 79,) upon making enquiries of an eminent engineer who was on board at 
the time of the trial we find that was the faet, notwithstanding that four ad- 
ditional fires were lighted the steam eould not be kept up sufficiently for the 
engines, otherwise there would have been a greater uniformity in their work- 
ing and a greater velocity obtained. The engiucs, our informant states, 
worked admirably. We must direct the special attention of engineers to our 
previous remarks just referred to. 


Sovm Devon Raitway.—The tenders for twenty-four engincs—sixteen of 
43-inch cylinder, or about 45 Yi, p., and eight of 12 h. p.—were received іп the eurly part 
of the week, at Exeter, by Mr. Bruoel, and the authorltiea of the South Veron Itullway, 
which ia to be worked on the atinospherle prlociple, The contracta were taken by Boul- 
ton and Watt and Desara. Rennle—the naioont, from 40,0004. to 00,0007, The principal 
Cornish engineers and founders were іп attendance, 
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METROPOLITAN IMPROVEMENTS. 


The twenty-first report of the Commissioners pf Woods and Foreats has just been 
prioted, from which it eppears that in respect to the metropolis improvements the Com- 
missioners have completed purchases to the amount in the whole of 457,337. 15s. 10d., 
aud have contracted for further purchases to the amount in the whole of 191,8171. 15s, 10d. 
uad, hesides these, the purchases now remaining 10 Ше made, in order to clear the whele 
of the gronud required for completing the several lines of improvements, it is estimated 
will cost the further sum of 54,2561. 55., or thereabouts. 

Iu the line from Oxtord Street to Holboro the Commissionera have completed purchases 
to the amount of 211,631. 14s. 10d., and have contracted for turther purchases to the 
amount of 56,269. 35. 4d.; and hesides these, theie remain to be made purchases esti- 
mated te cost the sum of 14,9717. 15s., or thereabouts, 

In the line from Bow Street to Charlotte Street, Bloomsbury, they have completed pur- 
chases to the amount о 70,9581. 18s. 3d., aud have contracted for further purchases to the 
amount of 2,0091. 118. 9d., and besides these, purchases remain to be made to about 
17,5951. 

In the line from the London Docks to Spitalfields Church they have completed pur- 
chases to 96,7427. 16s. lld., and contracted for further purchases to 30,2367, 8s. 7d. and 
there тепшіп to be made other purchases, estimated to cost 6,7101. 

Io the line from Coventry Street to Long Acre they have made purchases to 77,0781. ©з. 
104., contracted tor others to 89,202/. 12a. 2d., and hesides, purchases will be required to 
ubout 8,0971. 10s. 

In the line from East Smithfield to Rosemary Lane the commissioners have completed 
purchases to 1.420/., contracted for further purchases to 12,2007., and besides these, others 
will be needed to 7,2521. 

Тһе commlssioners, it appears, borrowed some time ago the sum of 500,0007. from the 
Equitable Assurance Company, upon the accurity of certain portions of the land revenua 
of the Crown, and money was alsn procured from Exchequer-billa and the sale of mate- 
riala. The funds are now nearly expended іп the sums mentioned, ава the commissioners 
nre taking measures for ohtaining a further loan of 280,000, for the purpose of completing 
the iinprovements In the metropolis, 


CoroaxE Catueprat.—The model of the pulpit intended for this edifice is 
exhibiting et Berlin, snd astonishing the public by its beauty tnd magnificence. The 
pedestal fa a bundle of eolumns, ahont two feet in height, imitating in their clustering the 
huge pillars which suatein the huilding. ‘These are terminated by acapitnl of acanthus 
leaves and scrolls artistically disposed, out of which spring а system of ribs that embrace 
the pulpit, developing themselves in exact resemblance to those which climb towards the 
keystonea of the vault. Has-reilefa, and niches containing the figures of the bene!actora 
of the cathedral, or saints more eapecially revered by tlie diocese, constitute the principal 
decoration of the monument, At Its base Is the Archbishop Conrad of Hochstaden, and 
higher up, surrounding the pulpit, tha twelve Apostles, and our Saviour bearing the 
banner of the redemption, and blessing hia disciples. The canopies, beneath which these 
figures stand, form so таву little steeples of florid workmanship, In whose upper portions 
are sculptured the arms of the priocipal German cities. The pulpit is covered by asound- 
Ing-honrd, on which sit the four Evangelista, with their recognized attributes. Over them, 
Іп а curved niche, is the Holy Virgin; and the cupola is closed In by a crown of flowers, 
ou which Senlpture has lavished ita resources. The pulpit is ascended by a apiral stair- 
case wiading round the рШаг before mentioned. 

SUBMARINE Currents.—At the -deademie des Sciences, Paris, М Arago pre- 
sented, Jo the name of M. Amié, twu instruments, one to ascertain the direction of suh- 
marine currents, the other to measure their speed. ‘These instruments were accompanied 
by an account of several experiments which had been made with them. It states, amongst 
other things, that the greutest speed of the currents оп the coastsis on the coast of Africa 
between Algiera and Bona, and not, aa is generally supposed, between Gibraltar und 
Alglers, and that in the Straits of Gibraltar there nre three parallel eurrents. Near the 
coasts the direction 15 fram east to west, whereas the ceutral current proceeds constantly 
from the west to the east; the latter 137 miles wide between Trafalgar nud Cape Spartel. 
Тһе width of the strait, at its narrowest part, is 12 miles; between Trafalgar and Cape 
Spartel it Ів 27 niles; and 10 miles between the Point of Europe nod Ceuta, 

Raiwar Inpicator.—There has just been published, in Paris, an account 
of an instrument for indicating the speed of trains, and registering any undue excess; this 
will act аз а wholesome monitor to engine drivers, and lessen the risk of railway travel- 
ling, by rendering it impossible to escape detection, where a dangerons velocity has been 
attained. This contrivance consists in a governor, soch аз is commonly used iu steam 
engines, nnd set in motion by the customary gearing from one of the axles of the locomo- 
tive, То the vertical sliding portion of the governor au Index is attached, which passes 
along э graduated vertical scale, aad, by the height to which it reaches shows the degree 
nf speed attained; any excess of speed produces a further elevation, and brings Into play 
a second iodex, which is unconnected with the first, and which, on the fail of the governor, 
remains st Ita maximum height—a standing testimony against the negligence and reck- 
lesanesa of the engineer. Ая а further precaution, it is arranged that one of the halls of 
the governor carries a hammer, which strikes a bell, and loudly calls for the attention of 
the driver. To prevent tampering with the indications of the instrument, the aecond, or 
tell tale index, is locked up, and the key remains іп the possession of some sunerior officer, 
who, alone, at the termination of a journey, can replace it in lta original position, ready 
for a new indication.—’ Scotaman.’ 

Bronze Castine.—The Journal des Debats states that the gigantic head of 
the statue of Bavaria, a bronze statue, which Is to be sixty-elght feet high, was withdrawn 
from the mouid in which It was cast at the royal foundry ot Munich on the evening of 
the 14th uit. in presence of the King aud Queen of Bavaria, and a considerable number 
of distinguished personages. The beauty of the head of Bavaria, which is the work of 
the celebrated Schwanthaler, excited such enthusiasm amongst the apectators that they 
joined their voices to a chorus of 300 of the Philharmonic Society of Munich, who cheuted 


a hymn composed for the occasion by the Baron de Poissel, director of the Theatre Royal: 


of Mnpich. 

Gieantic Locomotives—Four of the largest locomotives ever constructed 
аге to he huilt for the Sheffield and Manchester Railway. Тһе cylinders are to he I8 iu. 
diameter, the stroke 2 feet, six wheels, and all six coupled. Тһе weight of the engine 
alone, when loaded with fuel and water, is 24 tnos. It is calculated that on а level way 
they will draw separately from 1,000 to 2,000 tons.—‘ Tyne Mercury.’ 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM DECEMBER 30, 1844, ro JANUARY 23, 1845. 


Six Months allowed for Enrolment, unless olherwise expressed. 
Louis Joseph Wallerand, of Вазіпр-Івпе, merchant, for ** Improvements in dyeing or 
stalning varlons kinds of fuürics." (Baing a commnnication.)—Sealed December 30. 


William Betta, of Smithtield-hars, distiller, and Alexander Southwood Stocker, of the 
same place, gentleman, for * certain Improvements in bnttles, jars, pots, and other similar 
vesaela, and in the mode of manufacturing, atopperlng, and covering the same,’’—Dec. 30. 


Alexander Bain, of Charlotte-street West, engineer, for “ Improvements in apparatus 
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forescerteinlng and registering the progress end direction of ships and other vessels 
through water, and for ascertaining the temperature in the holda of ships aud other ves. 
sels, and for taking soundings at sea.!'-— December 31. 

Moses Poole, of the Patent Office, Lnudon, gentleman, for “ Improvements iu preparing 
or treating hemp, flax, sud other textile planta.” (Being a communicatinn.)-—Dec. 81. 

James Horne, of Clapham Common, Esq., for * certain Improvementa in injecting in- 
struments, which are also applicahle to тагіопа pneumatice purposes.'"'— January 2. 

William Hannis Taylor, of West Strand, gentleman, for “certain Improvements lo pro- 
pelliug."—January 2. 

Thomaa Russell, of Kirkaldy, Fife, Iron founder, and John Peter, jnulor, of the Kirk- 
land Works, of the same county, for *'certain Improvements in flax spinnlog and flax 
épinoing machinery, which ате alao applicable to the manufacture of other fibrous suh- 
stances."—Jauuary 6. 

Henry Lund, of the Inner Temple London, Esq., for “ Improvementa in the manufac- 
ture of umbrellas and parasols."— Jan. 11. 

John Gollop, of Charles Street, Middlesex, engineer, for " Improvements lo spring 
hinges, in spring roller blinds, aud in applying springs to easy chairs nnd cnrriages."— 
January 11. 

Rohert Griffiths, of Smethwick, near Birmingham, enpineer, for '* Improvemenota in the 
manufacture of boita, railway-pios, spikes, and rivets."—January 11. 


George Speucer,of Hungerford-street, West Strand, engineers’ draftsman, for 'Im- 
provemeats in propelling vessels оп inland waters."—January 11. 

George Bell, of Pembroke-road, Dublie, merchant, for “ Imprcvementa іп drying malt, 

grain, and seeds."—Jauuary 11. 
4 Stephen Perry, of Woodlaud-place, St. John’a Wood, gentleman, for ** Improvements 
in the application of springs to locks and other fastenings, to paper-holders, to candle- 
lamps, to blinds, windew-sashes and doors, and to seats and elastic surfaces for sitting 
апа recliniug on.”—Jnouary 11. 

William Tudor Mahley, of West Lan;hrook, Somerset, englaear, for "certain Improve- 
meuts іп the manufacture of buttons from hero or hoof, and other matters requiring 
similar pressure, and in the manufacture of other articles in dies froe: horu or hoof, nud 
other matters requiring similar pressure.’’—Jauuary 11. 

Squire Diggle, of Bury, Lancaster, machine maker, for "^ certalo Improvements in looma 
for weaving.”’—Jsnuary 11. 

John Ross, of Woodbridge, Suffolk, dissenting minister. for “ Improved machinery for 
platting or hraidiog straw, grasa, and other materials, principally designed to produce 
what is called or known ая Tuscan or Leghorn braided straw, for hats aud honnets.'— 
(Belog a communication.) Jaouary 11. 

Henry Cartwright, of the Dean, uear Broseley, Salop, farmer, for * certain Improve- 
ments iu the construction of paddle. wheela.”’—January 11. 

Samnel Porrit, of Endenfield, Lancaster, manufacturer, for '' certain Improvements In 
machinery or apparatns for preparing and carding wool."—January 11. 

Thomas Kensiey, of Bermondsey, tanner, for " certain Improvements іп the manufac- 
tura of leather, part or parts of which improvements are also applicable to other useful 
purposes."—January 11. 

Henry Charles Lacy, of Kenyon House, Manchester, Esq., and George Watson Buck, 
of Manchester, civil engineer, for "А new manufacture for and method of sustaining the 
rails of railways.”—January 14. 

Edwin Lucaa, of Birmingham, machinist, for '' ccrtain Improvements in the manufac- 
ture of chairz,"—January 16. 

William Hunt, of Dodderhill. Worcester, hrickmaker, for Improved apparatns to be 
used for burning coal; also improved apparatus to һе used for applying heat to effect 
evaporation of certain solutions."—January 16. 

John James Osborne, of Maccleafield, gentleman, for “ Certain improvements in the 
mannfactnre of iron ава steel, and in the furnaces to be employed for such or similar 
manufactures. (Comaiunication.)—January 16. 


Henry Adolphe Dubern, of Paris, merchant, for '* Improvements іо atmospheric ralle 
ways.” (Communication.)—January 16. 


Paul Godefroy, of Ludgate-hill, merchant, for “ Improvements іп printing calico and 
other fabrica.—January 15. 


Louis Joseph Lecour, of Leicester-square, for " Improvements In apparatus for movlug 
the warp іп looms."—January 16, 


Augustus William Gadesdeo, of Wohurn-square, gentleman, for '* Improvements lo the 
manufacture of sugar.”*~—January 16. 


. Jamea Palmer Budd, of Yataltyera Iron-works, Swansea, merchant, for " Improvements 
in the manufacture of iron'—January 16. Е 
7 Edouard Loysel de la Lentaia, of Walsingham-place, Kennlngton-road, engineer, for 

Improvements in maklug infusions of tea, coffee, and other materlals."—Jauuary 16. 

John Cox and George Cox, of Georgic Mills, Ediaburgh, tanners and glue makers, for 
“ Improvements in tanning nud leather-dressing."— Jannary 16. 

Isaac Abraham Boss, of Bury-street, London, merchant, for certain ** Improvements In 
the manufacture of parasols ава umbrellea,’'—January 16. 

Felix Moreau, of Ghent, in the kingdom of Belgium, engineer, for ** Improvements In 
the niannfacture of corks and other similar articles, made of cork, wood, or other materials, 
and the application of certaiu of the refuse matters to various useful purposes for which 
they have never heretofore been employed,"—January 18. 

А Edward Brown Wilson, of Kingatoo-apon- Hull, merchant, for certaia '* Improvements 
in machinery for twistlug, runniug, aod spinning cotton, flax, silk, wool, aud other 
fibrous suhstances,’’—January 18. 


John Seller, of Whitby, gentleman, for '* Improvements in machi t 
drain-cutting and subsoiling."—Jannary 217 р пму (o e 

Thomas Turner Chatwin, of;Birmingham, hutton manufacturer, and George Seymour, 
of the same place, toolmeker, for ** Improvements іп propelling vessels.”—January 21, 

Thomas Noton, of Deanston Works, Perth, maaager of cotton works, for ** Improve- 
ments In power-looms for tle mauufacture of cloth from cotton, wool, aud other fibrous 
substances." —January 21. 

James Traver, of Daventry, Northampton, iron-founder, for certain “ Improvements іп 
machini or apparatus, for cutting, grinding, and dresaing vegetable substances," —Ja- 
nnery 21. 


Willlam Schuebly, of Lambeth, engineer, for certain “ Improvementa in machinery for 
letter press or aurface printing.!— January 21. 

_ William Yates, of Manchester, upholsterer, and Denis Dolan, nf the same place, scag- 
liola mapufacturar, бог“ certain Improvements in plastic manufacture, ог compoaitiou, 
part of which is applicable to decorative and useful purposes, and part as a fire-proof 
cement, or plastic?’— January 21. 

John Smith, of Highbnry-grange, Islington, merchant, for “Improved maans and ap- 

paratus for ahaping hats." (Belog a commnubicatlon.)—January 21. 

John Clay, of Edgeley, Chester, corn dealer, for “ an Improved apparatua for consuming 

smoke."— January 23. и 

George Joseph Green, of Birmingham, manufacturer, for '*a certain Improvement іп, 

or addition to, harness, or harness-furoiture.”’—January 23. 


. Peter Borrie, of Princes-square, St. George’s-in-the- East, engineer, for “" Improvements 
in the construction and hitting, or equipping, of ships or vessels, "—January 23, 
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- 
27 


% 
% 
% 


@ 
7 ord 2 
“” 2 % Ж ЖЖЯЖ% OAA РУ, : 


70 2 e à p 


1845.] 


MAUSOLEUM AT CHARLOTTENBURG. 
(With an Engraving, Plate IF.) 


The Royal Mausoleum in the park of Charlottenburg has long been 
an object of deep interest, both as testifying the conjugal piety of the 
late Frederic William III. of Prussia, and on acconnt of its enshrining 
within its walls a masterpiece of modern sculpture, which if not perhaps 
the very finest production of Ranch’s chisel, isthe one which most im- 
presses the feelings of the spectator—the exquisite recumbent statue 
of the lamented Lonisa of Prussia, Thirty yeurs after the death of 
his consort, died Frederic William (June, 1840), and according to his 
express directions was entombed in the same sepulchral chamber. In 
conseqnence of this, the present king ordered another sarcophagus to 
be erected similar in design to that of the queen, with a figure of the 
late monarch executed by the same artist, and further ordered the 
bnilding itself to be enlarged by the addition of the chapel, d. The 
works were completed within about a year anda half, and the manso- 
leum solemnly opened again on the 7th June, 1543. The sarcophagus 
aud figure of the king, however, were not then finished, therefore only 
a temporary plaster model of it was placed where the marble one is to 
stand—or perhaps now actually stands. 

Who was tlie first architect of the Mausoleum we are not informed, 
—for almost everywhere alike, it would seem, an architect’s name is 
of no importance or interest—but as the account which accampanies 
the plan, &c., proceeds from Bau-inspector Hesse of Berlin, we may 
take it for granted that he was the architect employed in enlarging 
and redecorating the structure, in which last respect it has undergone 
material change—at least great change of materials. The tetrastyle 
Grecian Doric portico, which was orignally of sandstone, is now еп» 
tirely of highly polished granite, and each of the columns formed of a 
single piece, or rather all the four were eut out of a single block ; and 
the doors within the portico are of bronze. The first space or vesti- 
bule portion of the plan, marked B, is 20 feet by 17 feet, and lower 
than the rest, up to which is ап ascent by a flight of steps on each 
side, and between them a centre flight leading down to the crypt or 
vault. This difference of level contributes greatly to the striking 
effect of perspective, wlic is further enhanced by that of light falling 
down in the distance behind the columns. By this meansalso although 
the whole interior is disclosed on first entering, itis not fully revealed, 
but a well-defined interval is interposed between the body of the 
Mausoleum and the portico. Тһе flights of steps are of Silesian mar- 
ble, and the four columns in the space, с, (which is 20 feet by 16 feet 
within the columns,)are of a green and red marble, with white bascs 
and capitals; and were brought hither from the royal chateau of 
Oranienburg. ‘The other foar columns, which divide с from d, are of 
Poldevere marble from quarries near Genoa, selected so as to be as 
nearly as possible of the same colour as the others. As is shown by 
the section, the division с of the interioris lighted from above. The 
darker parts of the section describe Ше original portions of the build- 
ing, aud those of a lighter tint the additional ones. The part d, (33 
feet by 20 feet and 25 feet high,) is paved with black and white mar- 
ble, lias its walls encrusted with Silesian marble, veined with green 
and violet on a greyish ground, and is lighted by five windows in the 
npper part of tlie wall at each end. The walls are farther adorned 
with a border of lapis lazuli,on which are inscribed suitable texts 
from scripture in letters of gilt bronze; and the tribune or recess is 
painted in fresco on а gold ground. Thus, notwithstanding that there 
is comparatively little to be shown in a mere outline section, there 
must be great richness and effect as to colour, as well as to perspec- 
tive, and light and slade,—merits which the section alone would not 
convey an idea of, without some verbal explanation and description, 
whereas, aided by these it is now capable of affording a complete 
picture to the imagination. 

As now altered, the structure it will be observed is just double its 
former size, the new portion, d, being equal to 6 and e, but placed 
transversely to it, and also loftier, both which circumstances very 
greatly improve the exterior, by producing variety and contrast of 
well-opposed masses, while at the same time suflicient simplicity— 
even to severity perhaps—is preserved. Nor is such disposition of 
the two main divisions of the plan less favourable to internal effect, 
inasmuch as the further part expands both sideways and upwards, and 
the combioation vf different heights as well as different levels is sin- 
gularly effective and piquant. In fact, barren as the design looks at 
the first glance, it will be found upon inspection to contain tbe ele- 
ments of a more than usually scenie piece of interior architecture. 


Хо, 90,—Yor, VIUj—Marcu, 1945. 
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CANDIDUS'S NOTE-BOOK, 
FASCICULUS LXIL 
* I must have lilerty 


Withal, as Jarge a charter as the winds, 
To blow on whom I please.” 


I. 'Tis strauge there should nniformly be so much gratuitous 
hypocrisy, and nauseously canting humbug respecting the moral in- 


finence of the fine arts. Fudge! and very silly and nseless fudge, 


too! In the first place it amounts to an acknowledgment tha’ art 
is not worth enltivating for its own sake; that the people of this 
country care nothing for art—have no relish for it, and сап be bronght 
to encourage it only by being persuaded of its innate “ goodness” and 
moral efficacy ; or else an appeal in behalf of it mnst be made to that 
very sensitive part of them—their pockets, and they mnst be con- 
vinced that art is capable of greatly increasing their commerce, by 
improving their manufactures, mammon being fonnd to be here the 
must eloquent advocate for art. In the next place, the “moral in- 
fluence” argument will not “hold water atall.” History flatly gives the 
lie to it at once, because if such argument were at all more than mere 
moonsliine, the coort of Leo X. would have heen tlic most moral court 
in the world—quite a pattern one, whereas it was notoriously Ше re- 
verse, and so was that of the arch art-Mecenas, Lonis XIV. Stilt 
that such should be the case does not afford, 6 contra, a positive argu- 
ment against art—although it may after all be questionable whether 
art be particularly favourable to the “severe virtues." On which 
account, the more prudent course is not to provoke a too nice and 
sifting inquiry into the real influence of art, by crying it up as of mar- 
vellons cflicacy for moral good. Let us have ав much of art as we сап 
get, and as little maudlin cant about it as possible. Of cant there is 
quite enough already served up to the public in every imaginable 
shape. Religious cant does not amount to a tenth part of it. There 
is your cant political, and your cant literary; there is your aristocratic 
cant and your utilitarian cant; the vulgarian cant of would-be gen- 
tility, and the hysterical cant of would-be benevolence. But, if we 
can preserve nothing else from it, let us at least endeavour to keep 
art intact from cant, and from the hnmiliating hnmbug of hollow, 
make-believe enthusiasm. Salvator Rosa’s energetic satire, “ La 
Pittura," does not say much for the so-inuch-talked-of moral influence 
of Art; ut all events 4e was not addicted to humbug. 

Il. Nothing ean be more truly impolitic than for professional men 
to sneer, as they are apt sometimes to do, at tbose who take up the 
study of architecture merely as an intellectual and esthetic pursuit. 
Rather ought they to feel flattered by their art being looked upon in 
such ligbt; and if they at all understood their own interest, not per- 
haps as individuals, bat as a body, they would do all in their power to 
encourage such a taste, and to promote the diffusion vf it as widely as 
possible. Nevertheless, they either are incapable of perceiving or 
else obstinately refuse to see the advantage that would hence result 
to them, unless just when they happen to feel the sad incopvenience 
that attends their being at the mercy of committees who are utterly 
unable to judge of architectural designs. ‘Then, indeed, there is sad 
lamentation about the ignorance and utter incompetency of the judges 
who decide on such occasions; then a sort of glimmering comes across 
the professional mind, just enabling it to discern that it might be as 
well if the non-professionals who compose such committees, and ac- 
cordingly possess great power and influence for either the advance- 
ment or retardment of the art, were capable of fully appreciating the 
drawings submitted to them, арі no less willing than able to bestuw 
upon them an impartial and patient examination. Yet what wonder 
is it that such persons—no matter what their rank in soeiety—should 
be generally quite incompetent, if, as non-professionals, they have 
hardly any right to qualify themselves properly for the office they 
undertake. Instruct the public, and then there will be no great difti- 
culty of finding snfficiently capable persons for committees at compe- 
tions; and tbe better instructed and more intelligent they are, the 
more impartial would they be likely to prove, and less liable to be 
swayed by sinister motives, because they would theu be more earnest, 
and feel really interested in the best design being chosen. ‘There 
would, besides, be far less danger than at present of having to en- 
counter stupid obstinacy; the well-informed man knows liis own defi- 
cieocies, knows where he ought to yield to the professional one, be- 
cause be is capable of understanding, and is therefure ready to be con- 
vinced by, his arguments, w hen they are wellsupported; whereas stupid- 
ity, which is generally accompanied by ап equal degree of obstinacy, is 
not to be stirred by any argument or reasouing whatever. Yet, so 
far from hearing ару ery of “Instruct the public in architecture,” we 
may frequently detect а suppressed feeling of jealousy on the part of 
professional writers towards those who attempt to bring urchitectaral 
topics more immediately before the general public, conveyed in 4 
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more attractive and popular shape than that of formal treatises and 
theories. Yet they eannot reasonably complain of ground being tres- 
passed upon, which they themselves willingly abandon to all who 
choose to enter upon it. No doubt there is a great deal of absurdity 
—vo small number of erude superficial opinions served up to the pub- 
lic in that fashion; and why ? because however ignorant and superfi- 
cial such writers may be, the publie are still more ignorant, conse- 
quently unable to deteet the shallowness of those who “set up for 
eritics.’ This last phrase has been employed as one of peculiar re- 
proach bv a certain professional writer, who seems to hold all criticism 
ilegal and contraband that does not bear the lawful professional mark, 
whieh is assuredlv greatly avershooting the mark, and almost tanta- 
mount to interdicting eriticism altogether. From whom do we get 
eritieism on art at all, if not from those who voluntarily eome forward 
and “set up as erilics,” without other Пеепее for doing so than their 
own? Condemn and expose bad eritics, but to rail at the whole race 
indiscriminately is extravagantly absurd, aud also perfeetly useless. 
It would seem that some are possessed with such a horror of criticism, 
that while they earefully abstain from it themselves, they will ou no 
account tolerate it in others. Strange, then, that professional men 
should eare at all for the good opinion of those who, if some among 
them are to be believed, are no better than pretenders, and whose 
praise ought therefore to be held as valueless as their censure. Yet 
somebow or other it happens that praise—even though it should come 
from a blockhead—is always acceptable, and will be reeeived as legal 
tender without being very nicely examined. So long as he deals only 
in that, а man may pass for a very judicious and discerning critie; but 
when once he begins to censure, or even to qualify his praise by noting 
defects and imperfeetions also, his judgment is disputed, 

HI. Asina good many other things, Nominalism is the source of 
no little misehief, error, and humbug in architecture. It puts us off 
with mere delusions—words, names, and titles, instead of realit:es. 
Beeause the style whieh a building must be described as belonging to 
—for want of other means of indicating the mode it affeets—is оой 
in itself, it nominally ranks as being of it, although it may be a positive 
disgrace fo it. Notwithstanding that the contrary opinion seems to 
prevail, there is no talismanic power in the name of astyle. Grecian, 
Roman, Italian, Gothie, may be all alike rendered detestable, thoroughly 
mean and paltry; and when that is the ease the excellenee of the style 
adopted only renders failure in it the more ignominious, proving that 
he who has attempted to use it has neither noderstoad it nor had the 
least feeling for it. The name of a style is of infinitely less import- 
ance than the manner in which it is treated. Instead of taking oue 
that is good merely to emaseulate, impoverish, and vulgarize it, it 
would be far better to make use at onee of what is considered a poor 
one, and try to infuse some spirit and quality into it. It matters little 
what style an architeet employs, if out of the very best he ean only 
produce what is decidedly unsatisfactory. Before determining upon 
what style be shall select, an architect would do well to ask himself if 
he ean treat any style at all with geniality. Unless he be eontent to 
be nothing more than а mere builder, geniality is a sive qua non pre- 
requisite for him who would not unworthily write himself arehitect. 
Genius, indeed, we have no right to demand, because it eannot be 
commanded even by the most diligent aud the most zealous, but 
geniality—intense relish for his pursuit, earnest and fond application 
to it, generous and enthusiastic devotion to it, may not unreasonably 
be looked for in him who enlists under the banners of Art, which is pre- 
sumed to admit into its service only volunteers. А eoward in a red 
eoat is less pitiable and eontemptible than he who enrols himself in 
the ranks of art, though eonseious of his own disqualifications, and 
animated by no higher stimulus than the hope of pay and plunder. 

IV. Onerous and odious as the window-tax may be, it cannot—as 
those who deelaim against it would fain make us believe—be alleged 
against Шай it operates to the disadvantage of arehitecture. Absurdly 
anomalous it is, no doubt, there being no reason wherefore a special 
tax should be levied on those parts of a house more than any other— 
than оп doors or fire-plaees, wich are equally indispensable, and the 
number uf whieh in a house afford just as good a criterion of its occu- 
piers ability to pay accordingly. Iftax ol the kind there must be, it 
would be good poliey to take it off from windows and elap it upon 
doors (double doors or folding doors reekoned as two), because were 
windows untaxed there could по louger be room for any seutimental 
lamentation about the inhumanity of making people pay for enjuying 
the “Ілонт оғ NATURE, the enlivening, the pure, the holy light?"— 
In regard to which flourish of superfine sensibility, I may observe, 
that 10 so very prosaic a creature as myself, it seems that it depends 
upon a variety of other circumstances than the mere number of win- 
dows whether the said “ holy light” be particularly “pure” and * en- 
livening" or not. Although one side of a room were made all win- 
dow, there would be nothing particularly enlivening in having an un- 
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interrupted prospect looking into a narrow, dismal, and stinking alley, 
into which fresh air never finds its way, though such gratifieation were 
attended with ihe additional delightfulness of a person's knowing that 
he was fully exposed to the eonstant surveillance, inspection, and 
sympathetie watehfulness of his opposite neighbour,—window-blinds 
and draperies being of eourse totally out of the question. If the poor 
are ever to enjoy them in their dweflings, light and fresh air must 
first of all be admitted into the places where such dwellings are now 
squeezed up and crammed together to the all but utter exelusion of 
both. The dismal lanes, and courts, and alleys inhabited by the poor, 
stand in need of thorough ventilation both physical and moral, nor is 
the laiter kind of it that which is least of all needed; yet neither the 
one nor the other, it seems, is likely to be promoted by the Soeiety for 
Improving the Condition of the Labouring Classes, and its model 
houses packed together within ‘ blind” courts and alleys.— But there 
must always be a certain degree of humbug and eant afloat, and the 
eant which is just now uppermost with the publie is that of providing 
a panacea for the poor by affording them light and ventilation in places 
so densely built that it is almost mockery to talk of their having either, 
unless such districts ean be thoroughly thinned out—half the houses 
or mure knoeked down in order that the rest may get a little sune 
shine and fresh air. If a system of “ thinning out" and dispersing the 
present horribly aceumulated masses of poverty be impracticable, no 
effectual remedy for the evils complained of can be supplied. 

V. If there be any justness in the preceding remarks, it further fol- 
lows that even in houses of a superior kind, regard is to be had to the 
express situation, if a eertain fixed proportion of light is to be ad- 
mitted into all the rooms alike—as seems tu be generally eonsidered 
desirable. There is therefore something like quackery in the rules 
pretended to be laid down by some writers, lor regulating the pumber 
and size of the windows of a room aceording to its cubic dimensions. 
Either there ean be very little difference in the size aad proportions 
of tlie several rooms or what would be proper for some of the rooms 
would not suit others. Besides which the serupnlous secundum artem 
nicety which is affeeted, is, after all, disregarded if a variety of other 
eireumstances, be nut also taken into aceount,—imprimis, external 
situation, for it surely makes some difference whether light be at all 
obstructed or even moderated by oppusite buildings, or not; next, as- 
ресі, because if we are to come 10 such very nice calculation, windows 
of that size which suit an East aspect do vot answer equally well 
fura West one; thirdly, the position of windows—whether at one 
end or along one side of a room,—whether ona level with the floor or 
raised only two or three feet above it, or in a lofty room placed high 
up over head, just beneath the entablature or еогпісе; again, whether 
they be inthe side walls at all or іп Ше ceiling as a lantern or dome 
skylight,—in which last shape a mnch smaller pruportion of window 
aperture is required Шап in any other. 

VI. So far from operating at all to the prejudice of architeetural 
design, the window-tax is a most deeided boon and blessing to it— 
that is, supposing it does ever eause fewer windows to be made in a 
front than otherwise would be. If—as seems to be the vulgar notion 
—“ frequency” of windows and comparative narrowness of spaees be- 
tween them Бе а merit іп arehitecture, then sre the ** Terraces” in 
the Regent’s Park, and other similarly genteel-named ranges of 
houses beskirting the metropolis, іп better and more rational taste 
than Barry's and Basevi’s Clubhouses, whieh are іп eomparison 
with them, of eourse very sulky-looking—not to say prison-like with- 
out, and dismal and gloomy within. Neither Reformers nor Conser- 
vatives seem to have any very inordinate affection for “the boly 
light?’—for what Friend Joseph calls * God's eldest daughter." On 
the eontrary, we might suppose them of the other sex, who, if they 
are not grossly belied, are led by iustinctive policy to prefer artifieial 
light to “the light of nature” The Conservatives’ new building does 
not, indeed, look very much like a conservatory. There аге eompara- 
tively few openings for daylight either in that or the Reform Club- 
house: and the buildings are in other respects far more massive and 
substantial than оі in style. Nevertheless, in spite of their pro- 
nounced Italianism, whieh oug4/, aceording to some learned wiseacres, 
to disqualify them entirely fur this tramontane, hyperborean climate 
of ours, they are not such exceedingly өт уй places within as might, 
à prior, be imagined. The rooms are passably tightsome and cheerful 
“considering у? the atmosphere within thein is not quite of the kind 
to bring on a fit of the blue-devils,—wliich is rather tu be mortally 
regretted than not, because it is most mortifying to the solemn twad- 
dlers whuse puny theories it completely upsets. Pity! that a little 
more light cannot be admitted into some gentlemen's Hartie storeys ! 
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HISTORY OF ARCHITECTURE. 


А Brief View of the General History of Avchitceturc, from the Earliest 
Periods of Egyptian Arl to the Middle of the XVI Century. By 
Tuomas Leverron DowarpsoN, Fellow. (Леа at the Royal In- 
stitute of British Architects, Monday, January 19.) 

(Continued from page 58.) 

We now quit the banks of the Nile, leaving its patient and laborious 
people, with whose power, magnificence, and intelligence all antiquity 
is filled; we quit its pyramids, its tombs, ils temples апа wondrous 
monuments, struck with a sense of their majesty, their overwhelming 
size and profuse embeltishiment, and ше the refinement to 
which their arts and manufactures were carried, and the extent to 
which their commerce penetrated, we might well deem (had not ex- 
perience pul us the contrary), that liuman intelligence could not 
have risen to higher flights of imagination ur more perfect productions 
of skill. But we learn that a people of much later origin, or at least 
of a much later date of civilization, caught from the Egyptians the 
first germs of art and science, and penetrated by their monuments 
were seized witha higher inspiration uf the imaginative faculties, 
enunciated sounder precepts of wisdom, and throwing off the formal 
shackles of superstition and mysticism sought a new world of art and 
science in nature's self, and have been regarded as the masters of 
future generations in the canons of art, of letters, anct of science. 

You must feel that I allude to the wondrous Greeks. Yet although 
Iam conscious that they owe most of the first elements of their future 
greatness to the Jessons acqnired by their philosophers, their artists 
and historians on the banks of the Nile, still we cannot but allow that 
they must have been influenced also by the arts and manufactures of 
other people of high antiquity, such as the Phoenicians, Assyrians, and 
other mercantile nations, whose ships oft souglit the coasts of Greece 
in search of commercial wealth or as an asylum from the overgrowing 
population at home, or the tyranny of their rulers er predominant fuc- 
tions. But althongh we know how skilful those nations were in the 
arts of commerce апа the useful productions of life, still we have no 
monuments of art now remaining to attest their genius in those finer 
productions of the human genius which raised the Egyptians, and 
subsequently the Greeks, to so high a scale in the intellectual world. 
Tis true we hear of the masses raised at Babylon, at Nineveh, and 
Sidon, and Tyre, but they are rather mentioned for their vastness and 
constructive skill than for their beauty as works of art—and they are 
quoted by the Greek writers rather upon the authority of other tra- 
vellers, than described as monuments which they themselves saw and 
studied and described from actual inspection. It is trne, that like 
Memphis anc ‘Thebes and all other great cities, Babylon and Nineveh 
were situate upon the banks of rivers, but the Euphrates апа Tigris 
had not, like the Nile, their discharge in the Mediterranean, and con- 
sequently were not accessible to Greek commercial enterprise, it was 
only later, when Greek courage and Greek discipline rendered them 
the terror and admiration of the then known world, that their armies 
penetrated as conquerors or allies to inland regions, and bronght home 
the refinements and luxuries of central Asia. 

The earliest practisers of our art in Greece were the Pelasgi, whose 
origin is lost in the darker periods of Greek history. "Their skill 
seems to have been principally applied to the construction of their 
city walls, the first object cf necessity to tribes (if 1 may so cal! them), 
who were little better than hordes of robbers, constantly carrying their 
predatory incursions into each other’s territories and plundering triend 
or fue—those nearest being the most dangerons. 

Argos is generally first named as being founded by Phoroneus, son 
of Inacus, from whose son, Argos, it derived its name. Danaus tra- 
velling from Egypt rendered himself master of the throne of Argos 
and Sicyorn, founded by Egialens a supposed other son of Inicns, 
usually mentioned by Greek chronologists as the earliest date of Greek 
civihzatinu, and first notice in history as a people. Three hundred 
years afterwards the sacred rock of the Parthenon was selected by 
Cecrops for a city, called after him Cecropia and subsequently named 
Athens. Не established laws and erected a court of judicature called 
Areopagus, after the models, as we are expressly told by Thucydides 
(lib. 2), uf the tribunals of Egypt. Тһе next striking event was the 
Argonautie expedition, headed by Jason, Castor, Pollux, Hercules, 
Telamon, and Orpheus, which visited many nations and enriched 
themselves by the expericnce gained in their visits to the cities of 
Asia Minor. Мусепаз now assumes an important place in Archaic 
history. Its Tyrant Euristheus compelled Hercules to undertake his 
twelve labours, in the performance of which һе visited various foreign 
parts. In these remote times we find the origin of that distinct dit- 
Зегепсе of character which pervaded Greek art in contradistinction to 
that of Egypt. The earliest temples were built of wood—the igno» 
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tance of their first artlsls, the poverty of the people, did not allow 
them to avail themselves of the stone and marble which are to be found 
throughout Greece; aud at a period when some of the most glorious 
edifices of Memphis and Thebes had their propylea, obelisks, columns, 
and statues, the Greek worshipped his mountain god ina log built 
fane formed of the pines eut [rom the summit of Parnassus, Taygetus, 
or Оа. Би under the Atridæ a great step was made, and solid 
masonry of horizontal enurses was introduced. 

Other cities had like treasurics, as that of Minyas at Archomenes, 
the first according to Pausanias erected for such a purpose, and pro- 
bably erected by some artist who accompanied the colonists who came 
to Greece fram Egypt and Asia Minor. We now learn for the first 
time the use of bronze, as those chambers were lined by that metal, 
and frequent mention is made of kings who hid themselves from their 
enemies in bronze chambers, which were probably of this form. Eu- 
tistheus nsed almost always to hide himself tn his bronze chamber 
whenever Hercules returned to Mycene after accomplishing one of his 
labours. 

Mr. Donaldson then alluded to the Greek migration to Asia Minor, 
to the impulse given by the siege of Troy, to architecture and its state 
at the time of Homer. He then analysed the origin of the Greek Doric, 
as derived from timber construction, and the difference of its entabla- 
ture, with architrave, frieze, and cornice from the Egyptian entablature. 

It seeins to be certain [rom the evidence brought forward by Canina 
that the Ionic as well as the Dorie was invented before the Persian 
invasion of Greece by Xerxes; and iu fact the example at Samos, given 
in the works of the Dilettanti Society, so peculiar in its design, proves 
а very remote epoch, not a decline of a previously well-conceived and 
highly finished example but the first rude attempt at somewhat not yet 
matured and perfect in Из conception. We may hence conclude that 
in the period between the Trojan war and the Persiau invasion the 
Greeks, although distracted by internal wars, still. pursued the art 
with perseverance, and following the right traces. They seem to 
have made a point of studving nature as tlie source to direct them in 
the principles of art; and as in those of painting and sculpture they 
sought in the finest forms of the Grecian youth and in the exquisite 
figures of the athietes and runners inthe sacred games, the proportions 
of their heroes aud their gods, so they recurred to the productions of 
the vegetable world and the parts of the log hut or wooden temple for 
the principle features of the orders and graceful details of the mould- 
ings which gave a charm to, and relieved the heaviness of, their sub- 
stantial constructions. We may assume as certain that the Corinthian 
order had not yet been discovered; for otherwise we should find it 
doubtless emploved in those edifices, at least in some parts, erected 
immediately after the Persian invasion. Nor probably had the Ionic 
yet established its сіліппе, as 1 said before, to be considered a perfect 
conception, for unless restrained by a superstitions veneration for an- 
tiquity, or an attachment to established forms, we might suppose that 
the Theseum and Parthenon would have been raised in all the sump- 
tnousness of the more enriched parts of the Ionic. That the Doric 
was perfect in all its parts at the Persian invasion we may infer from 
the fragments of the large Doric order, whose blocks form part of the 
citadel walls of the Acropolis of Athens, and which seem with all 
reason to be the ruins of the original Parthenon destroyed by the Per- 
sians and worked up when the citadel was rebuilt. We may judge 
also froin the fact that the temples of Sicily and Magna Grecia, which 
appear probably to have been erected soon after the settlement of 
those colonies, contain all the parts of the more refined productions 
of Ivtinns, although of more massive proportions, of ruder workman- 
ship, and with some greater crudity of detail. The Doric example at 
Corinth, apparently the prototype of the Sicilian and Magna Grecian 
temples, is the expression of a masculine and fierce sentiment; the 
Athenian models the emanation of a gentler and more refiued feeling. 
This pervaded the entire of Attica, at Eleusis, Rhamnus, and the 
Proinontory of Sunium, as the other did Syracuse, Girgenti, Selinus, 
Pestum, Metapontum. 

Tracing then the development of the Grecian character from their 
state of barbarism, their gradual acquirement of the arts of civiliza- 
tion, their commerce and wars with other nations, we find them pro- 
gressing in the enltivation of the arts of peace, creating two new ori- 
ginal orders distinct in their original types and peculiar in sentiment, 
and all thts before the Persian invasion, when most of the temples and 
other edilices in Attica were destroyed, and before tbe epoch of 
Pericles and Ictinns, whose productions are too often regarded as the 
first examples of those orders. 

The conquest of the Persians driven from Greece, and the riches of 
which they were plundered, inspirited the Grecians to turn all their 
energies to produce those splendid and perfect works of art, the ad- 
miration ol all succeeding ages. From that time there was a rapid 
and progressive improvement, the natural result of which, and of the 
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desire for novelty, was the invention of the Corinthian order by Calli- | 


machus, It is, however, a remarkable circumstance, considering the 
beauty of this inventiun, that the ancient Greeks do not appear to 
have employed it as the principal order of any of their temples until 
the period of the Roman rule in Greece. The only perfect example 
which we have is that of the Choragic monument of Lysicrates, in 
which a playful fancy,as was natural in suchamonument, had more scope 
than would have been allowable in a monument of a severer character, 
Scopas introduced it in the interior of the Temple of Minerva in 
Tegea; but по Corinthian edifice of a large scale remains at tliis time 
of the purer epochs of Greck ait, The same may be said of the 
Tonic. The little Temple of the Ilissus, tlie moderately sized triple 
Temple of tlie Acropolis, the casual intruduction of the Ionic columns 
їп the propylea of Athens and at Eleusis, do not announce a grand ap- 
plication, a hearty adoption of the Іопіс order by the Greeks of 
Europe, whereas it was the prevailing order in the colonies of Asia 
Minor. 


NEW ORDER OF ARCHITECTURE. 


Sin,—To suggest a New Order of Architecture lias long been a 
desideratum, particularly with those who seek after novelty. It is 
possible, but not probable, that an invention shall be realised which 
can compete with any of the three beautiful orders which we have 
already; perhaps, however, the accompanying sketch may be received 
as а variety not unsuitable on some occasions. It is not presented as 
altogether new, for the hint of the lotus-leaved capital is taken from 
the ornamental base of a column from the ruins of Persepolis, and it 
may also, in some measure, be considered as an attempt to Grecianise 
one of the Egyptian capitals. 


The example will admit of the abacus and zocco being made either 
circular or square—thus differing in respect to the former from the 
Corinthian and the Іопіс, and perhaps also the Doric order. With 
regard to massiveness, it is intended to occupy a place between the 
light Corinthian and іопіс and the more ponderous Doric; in short, as 
a substitute for the degenerated and emasculated Doric of Messrs. 
Vitruvius, Palladio and Company. 


As it has been held that “the art is taught by Vitruvius and adorned 
by Palladio," we may trace to the reception of this doctrine all the 
enormities and bad taste exhibited in the productions of those who 
follow the anilities of these great masters. Both of them indeed pro- 
fessed to follow the principles which guided those who brougt the 


art to perfection; but the one appears to have attempted to describe 
what he never saw—and the other to have profitted nothing by what 
he did see: rejecting all that was good in the imperfect examples 
which were presented to him, he retained in his own productions all 
the faults by which those examples were distinguished from their 
types, adding not a few of his own beside. Blind leaders of the blind 
then, can it be wondered that they should lead those who blindly snb- 
mit to be guided by them—into the ditch? or that architecture can 
never flourish until we shall throw off their trammels ? 

Two examples are given of the New Order, perhaps the one with 
the single torus might suit a column on a gradated pedestal (as in the 
Doric) and without any other base: and the double torus might have 
one with the base of the voluted orders; but in either case the shaft 
must be fluted, nor is this necessity to be regretted, for unfluted columns 
are under any circumstances in ornamental architecture to be con- 
demned as deficient in that alone which gives them beauty—the varia- 
tion of light aud shade. 

With respect to architrave, frieze and cornice, nothing new seems 
to be required; any of the many Greek, or some of tbe early Roman 
examples may be taken, giving the preference to those used with the 
voluted capitals ; but if triglyphs be exhibited on the frieze, 1 must be 
allowed to protest against the introduction of more than two metopes 
between centre and centre; a departure from which rule has rendered 
modern Doric a vile parody which ought to be scouted at and rejected 
by every person of good taste. With the Greeks (as I have often be- 
fore remarked) triglyphs were the index of proportion with us, (too 
often) a mark of the want of it, aad of the bad taste of the projector, 
who not being satisfied with making his intercolumniations too wide, 
iust needlessly indicate that he has done so. There are two things 
necessary to be attended to in а Doric composition—great size and 
due proportion, without the latter it may be a mass of deformity, and 
without the former mean and insignificant, but in neither ease can it 
gratify the eye, or excite the admiration which results from an in- 
spection of the ancient examples. Modern architects feeling this, 
have recourse to the pseudo Dorie of Palladio, in cases where the 
Doric is too heavy, and the voluted orders are too light for their pur- 
pose—for such cases it is hoped that the examples now given may be 
found toanswer better. 

This new order might be called Victorine, in compliment to Her 
Majesty. As I am nota practical architect, I shall leave the sugges- 
tion in the hands of the profession, in the hope that it may be im- 
proved and completed, and thus rendered more wortby of the name 1 
wish it should bear. 

HENRY FULTON 

Clonmore, February, 1815. 


ROYAL EXCHANGE—WINDOWS OF THE MERCHANTS’ 
AREA. 
(With an Engraving, Plate Р.) 


It ls with no small satisfaction tbat, fulfilling a conditional promise 
on our part, we now give the design of the windows (they being all 
alike), in the upper order within the open cortile, or Merchants’ Area, 
of the Exchange, for they are not only of very unusual character, but 
afford very much room for study. The other wiodows' were not shown 
toso much advantage as they deserved tobe, because inorder to exhibit 
several of them on the same plate, no more of them was drawn out 
than sufficed to explain the respective designs. In the present ene 
graving, on the contrary, not only is the whole of the window-dressing 
but the entire composition, including the order itself, is fully exhibited, 
the drawing comprising one intercolumn of the upper part of the 
elevation, What has here been done is so far from beiog arbitrary 
that it is strongly motived: the problem was to assimilate the general 
composition of the upper order with that of the lower one, conse- 
quently the open arcades in the latter dictated something analogous 
for the other, that is to fill up the intercolumns with arches, for had 
not that been done they would have looked blank and heavy also. 
Had larger and loftier openings for the windows been required, they 
would, almost as a matter of course, have been treated as a series of 
arched Venetian ones, set within the arcades, which—notwithstanding 
Mr. Gwilt's furious protest against a number of such windows in the 
same design—would have had a pleasing effect, as may be seen in the 
south-west cortile of the Bank of England, by Sir R. Taylor. Here, 
however, windows of only 4 feet 2 inches in breadtli by 9feet 4 inches 


1 As the figures of reference іп the former plate were not explalped ot the time, we 
take this opportunity of supplying that omission. Fig. | shows опе of the three central 
wlodows of ihe south front; figs. 2 and 3 ooe of the three ditto of north front; and tig. 4 
one of the teu side windows of the south front. 
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іп height were required with arcades of 10 feet bv 19 feet. Un- 
doubtedly, the present windows—and taken Ву themselves they are 
of pleasing and unhackneyed character—might have been set within 
the arcades without other filling up; whereas, greater degree of rich- 
ness, accompanied by great play of plan and diversity of surfaces, has 
been obtained by converting the arcades into large niches or coved 
recesses, cut by a plane or vertical pla fond, ocenpied by the window 
and its immediate dressings. We perceive the same idea, though 
very differently treated in detail, adopted by Wren in some of the 
windows of St. Paul’s, which may satisfy the seruples of those who 
can admire nothing unsupported by some surt of authority or ргесе- 
dent, but does not at all detract from the merit of what has пеге been 
done. If there be any part which we wish had been treated somewhat 
differently, it is the wladow-dressing or chambraule itself, for although 
exceedingly well composed, taken by itself, it appears to us that it 
would here have been better without the pediment, because the pedi- 
ment cuts into and obstructs the small arch or lunette of the plafond 
somewhat disagreeably, and occasions some confusion of lines. The 
window might perhaps һаус easily been raised a little, so as to bring 
its cornice on a level with tlie impost mouldings of tlie arcade, and the 
lunettes might have been filled in with a series of medallion portraits 
of English sovereigns,—yet they would perhaps have hardly been seen 
sufficiently distinct at that height. Those who remember the design 
of tbe upper part of the quadrangle of the old Exchange, or can turn 
to any prints of it, will not admire the present design the less for com- 
paring it with that truly hideous piece of architecture—so excruciat- 
ingly detestable that it is impossible to believe Wren was at all con- 
cerned with it, and to attribute it to him is only to disgrace his repu- 
tation. 

*,* In the general description of the building, given іп a former 
number of the Journal, we enumerated the tradesmen employed, but 
omitted the names of Messrs. Bunnett and Corpe, who furnished the 
patent revolving iron shutters to the whole of the shops. 


MECHANISM FOR MULTIPLYING MOTION, 


This subject has recently received much additional importance 
from the invention of the Arcbimedean screw fur propelling steam 
vessels. Jt has been found by practical experiments, and has also been 
shewn independently by mathematical investigation, that the utility 
of the propeller depends in a great measure on the rapidity with 
which it revolves. Now the ordinary method of converting the alter- 
nate motion of the piston rod of a steam engine into a circular is by 
а crank; the number of revolutions of which equals the number of 
complete strokes of the piston-rod, as every time the piston-rod 
ascends from its lowest to its highest position and descends again, it 
produces one complete revolution of the crank. The revolutions thus 
produced are, however, found to be too slow for efficiently working 
the Archimedean screw without the intervention of cog-wheels or 
straps, which are therefore employed to multiply the number of revo- 
lutions of the crank. The employment of cog-wheels is, however, 
liable to many serious objections ; the friction of the cogs against eacli 
other causes them to wear away, and therefore work untruly ; they are 
also liable to constant breakage; and lastly, the noise which they 
cause in working із a serious impediment to their general adoption. 
The last objection has been in some measure met by tlie use of wheels 
with wooden cogs, to which however the two other objections apply 
with increased force. The following method of multiplying motion 
by a system of cranks only, is by no means offered as a complete soln- 
tion of the important mechanical problem, but as nothing of the kind 
has been hitherto suggested, it may possibly contribute somethiog 
tuwards the object in view. 

Each complete stroke of the piston-rod, it was said above, pro- 
duces one revolution of the crank—the following із а method by which 
it may be made to produce two revolutions. 
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In fig. 1, А, represents the end of the piston-rod, (the rod itself is 
omitted for the sake of distinctuess,) which end is capable of moving 
in а straight line from Ato A,. It is here supposed that the end is 
confined to this course by a groove or guide, as indirect action engines. 
A, is the middle point between A and A,, opposite to this point is 
another groove В, B,, at right angles to A, A,, and about half its 
length. 1n this groove works one end, By, of а rod, the other end 
being connected with A; now it will be seen that when А, passes 
from А to A,, В passes from B to B, and back again, and that there- 
fore one vibration of A, corresponds to fo of Bae For when A, is 
at A the rod is in the position of the dotted line, and as A, advances 
from A to А,, ІЗ; ascends from its lowest to highest position, but. it 
begins to descend again when А, bas passed the middle point A,, and 
finally is at its lowest position again when A, isat A,. The same 
happens on the return of A,; зо every complete motion of A, pro- 
duces two of B,, and therefore a crank attached to B, would revolve 
twice as often as one attached to A,. 

It is obvious that the means, by which the alternate motion of A, pro- 
duces a dunble movement of B,, may be used to make B, produce 
a double movement ina third crank, and this again in a fourth, &c., 
so that we have lere a method of multiplying the number of 
strokes of the rod (and therefure revolutions of the crank), by 
2, 4, 8, 16, &e., that is, in mathematical language, by aoy power 
of 2. But in practice, after two or three multiplications the ma- 
chinery would become too complicated to be efficient, and there is 
also another defect in the mechanism, owing to the extent of mo- 
tion of B? not being more than half as muchas А,; indeed it will 
be exactly half as much (as may be seen by the slightest knowledge 
of geometry), when B, the end of the second groove, is brought close 
up to A,, the middle part of the first groove. Now if many grooves 
were used, this diminution of their successive sizes would be so often 
repeated that the last rod would not have sufficient extent of motion 
to turn a crank of any useful size. 

This evil may, however, be overcome, or at least palliated. It will 
be observed in fig. 1, that it is not absolutely necessary thatthe groove 
A, A,, should be straight; the action would be precisely the same if 
the groove were an are of a circle, or, which is the same thing, if the 
point Ag, instead of being the end of a piston rod, were the end of a 
beam, with one extremity turning оп ә pivot and the otber moving 
backwards and forwards from А to A, in an arc, the motion of the 
second той would be the same. This is exemplified іп the next 
figure. 


Fig. 2. 
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In fig. 2, а beam C D, moving about a pivot at C, one of its ends, is 
connected at B with a rod, of which the end A moves, as before in 
fig. 1, ina groove. Тһе extent of motion of D, from E to F, is nearly 
as great as that of A, and another connecting rod might be attached to 
D to again multiply the motion. By such а contrivance as this the 
multiplication may be continued several times without an inconvenient 
diminution of the extent of motion. 

. This method of multiplying reciprocating motion may be applied 
directly to rotary motion, withont the intervention of additional 
machinery. Figs. Запа 4 exhibit a scheme for this purpose; А is, 
as in jfig. 1, the end of the piston rod, moving іп ә groove between 
A, and Ау, (it is immaterial whether the groove be straight or A be 
moved in are by the end of an engine beam); C, tle centre about 
which the crank revolves, is opposite A,, the middle point of the 
motion of А. Figs. З and 4 shew this crank in its different positions, 
the same letters referring to the same things in both figures. A, B, 
is Ше rod connecting the crank with А. We will trae the progress 


y eft һе crank by referring alternately to the two figures, 
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First, let the crank and connecting rod be in the position A, B, C, 
fig. 3; the crank revolvirg in tlie direction of the arrow, and A moving 


Fig. 3. 
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towards А; when it reaehes А, the position will be that of the 
dotted line A, В, C, the crank and rod being in a straight line; the 
momentum will earry the erauk on, and as A, now begins to retro- 
grade, when it reaches some point A, the crank will have arrived at 
the position B, C. The next position is A, B, C, fig. 4; aud the 
next A, В, C, the crank now being coincident with the rod. Тһе 
next position is А, В, C; and before A reaches A, the erank will 
have completed one whole revolution. We need not trace the motion 
after the position A, B, C; it will be readily seen that when A re- 
turns, the motion eontinucs as before, and when A has got baek to 
A, the crank and rod will again һе in the position A, В, C, and 
another revolution will liave been aceomplished. 

Hence one eomplete vibration of А will correspond to two revolu- 
tions of the crank. The only difference between this erank and the 
ordinary erank now aetually used is its position; here the pivat about 
which the crank revolves is opposite the middle point of A's eourse; 
at present it is put in а eontinuation of the line of A's eourse, and 
therefore there is only one revolution fur every stroke. 

Fig. 5 represents a combination of the idea of figs. 9 and 4 with 


Fig. 5. 


that of йд. 1. In this case the multiplication is four times; the figure 
requires but little explanation—for every course of A in its groove 
B wil move twice in its groove, fur every course of B the crank 
C D revolves twice, and therefore four times for every stroke of A. 
We have said that it is quite immaterial whether the alternating 
points move in straight grooves or be attached to beams deseribing 
arcs; either plan may be used exelusively,or the two combined in any 
way found eonvenient. Fig. б represents a case iu whieh there are no 
* grooves; the multiplieation is here eight times. It must not һе sup- 
posed that the meehanism is complicated because a great many lines 
appear in the figure—the dark lines represent the whole maehinery, 
the dotted lines lines merely show the different parts in their extreme 
positions. A,B, is the prime moving beam, oscillating about the pivot 
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Б; for every oscillation of A, the point A; of the second beam А, C, 
will oscillate in its dotted arc twice, owing to the connection by the 


Fig. 6. 


rod А, А,; similarly, for every oscillation of the second beam, the 
beam A, C, will oscillate twice; and lastly, from what we have said 
before, it will be seen that fur every oscillation of the third beam the 
crank D, E, will revolve twiee; the motion will therefore, on the 
whole, have been multiplied eight times. 

Having considered various methods by which reciprocating may 
produee multiplied cireular motion, we may proeeed to a method by 
which eircular motion may produee multiplied circular. The method 
is extremely simple. А B fig. 7, is a crank revolving about А, and 


Tig. 7. Fig. 8. 
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conneeted by a rod B D of the same length as А B itself, with a 
smaller crank C Ð about two-thirds or one-half the size of А В; 
C D revolves abont C, and the distauee A C=C D. For every 
revolution of А B, C D will revolve twiee. 

It is rather diffieult to shew this by diagrams, but if the reader will 
exercise his iugeuuity in tracing the motion by the suecessive posi- 
tions of the two cranks represented in the above figures, he will see 
the truth of the statement. The same letters mean the same things 
in all five figures, and the eranks are supposed to move in the same 
direction as the hands of a elock do. 

In fig. 7 АВ is just past its highest position and begins to descend ў 
CD begins to descend also. (When A B is in the dotted line A 0, 
C D lies along C A.) 

In fig. 8, A B is still deseending; C D is also descending, till it 
rcaehes its lowest position C, d, after whieh it rises—A, B, however 
eontinues its descent. 

In fig. 9, A B is now almost at Ив lowest position, and C D has 
risen almost to its highest again. When A B is actually at the lowest 
PU D will have completed one revolution for the half revolution 
9 е 
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In fig. 10, A В is just оп tlie rise, and C D commencing its second 
revolution, 


Fig. tt. 


Fig. 9. Fig. 10. 
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In fig. 11, A В has risen a little more, and C D has gone through 
a quarter of its course. | 

It is not necessary to trace the motion further; the course of А В 
in its ascent is exactly the same as in its descent, except that it pulls 
instead of pushing C D. When A В has arrived again at its highest 
point, C D will have passed through two revolutiuns. . 

This is perhaps the most convenient of these methods of multiply- 
ing motion; the axis of the secend crank C D might be made to 
carry another of the same size as А B by which a fresh multiplica- 
tion might be produced exactly similar to the first; a third multipli- 
cation might be produced from the second, and so on indefinitely. It 
inay be observed that a combination of the method of these last four 
figures with that of fig. 5 would affurd a very easy plan of multiplying 
the original motion eight times. 

The above methods would, in many cases, multiply motion a suffi- 
cient number of times without being liable to the objections which 
apply to cog-wheels. In conclusion, it may be observed that Ше 
mechanism here described involves no waste of power. This might 
be demonstrated fur each particular case, but it will perhaps be suffi- 
cient to remind the general reader of the common principle of me- 
chanics—that increase of velocity compensates for diminntion of 
power. 

The number of revolutions of the steam engine crank is usually 
multiplied 4 or 5 times by cog-wheels, for the purpose of driving the 
Archimedean screw. 
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THE CAMBRIDGE CAMDEN SOCIETY. 


Those who maintain the vulgar notion that “honesty is the best 
policy," will feel no surprise at the announcement of the dissolution 
of the Cambridge Camden Society, a proceeding recommended by the 
Venerable the President, as “an act of dutifulness and an act of 
grace,"—fine words, if it were possible to attach to them any mean- 
ing. The proximate cause of this movement appears to be the re- 
tirement of several of the most influential patrons of the Society, dis- 
gusted by the persevering misconduct of the managing committee, or 
of the individuals who are permitted to exercise its functions, and 
more especially by a late obnoxions publication smuggled through tlie 
University press, in the name of the Society, under most aggravated 
circfinstances of bad faith. It will occur to most unprejudiced people, 
that it would have been more to the purpose if those who have thus 
worked out their own disgraee and the dishonour of the Society, had 
dissolved themselves, instead of dissolving their constituency ; and 
whether the members in general may or may not take this view of 
the ease, yet remains (о be seen. Feeling that Cambridge, of all 
places in the British empire, is one best caleulated ta establish antt 
support an efficient Architectural Association, we shonld most sin- 
cerely regret the dissolution of the Camden Society, could we belicve 
it pussible ап to cleanse it as to render it available for the avowed ob- 
jeets for which it was originaily iustituted—but we fear Ив odour has 
become too rank to admit of purification by any incans. So the sooner 
it is dead and buried tlie better—tbe sooner will a more worthy suc- 
cessor occupy its place, profiting hy past experience not to be made 
the tool of a party, or to suffer its nranagement to pass into the hands 
of a clique of overgrown school-boys. 

Our general sentiments on this subject аге so well expressed by a 
correspondent at head quarters, in a late number of the Cambridge 
Chronicle, that we cannot do better than quote a portion of his letter. 
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“The President," (speaking of the dissolution of the society), **la- 
boured under evident einbarrassment, His address was feeble, per- 
plexed, and, strange to say of him, uneandid. Much complaint was 
made of injustice, obloquy, misrepresentation, but with no graceful 
confession of the slightest fault or oversight on the part of the mana- 
gers of the society. Пе enlarged on its services, but let fall not a 
word as to any impropriety in its authorized publications, or any iin- 
prudence in any of its accredited agents. No apology was made for 
the publication of a Romish Calendar by one of its secretaries, or of 
its being printed, through the confidence placed in him as such, at the 
Press of the University. Surely this gentle dealing savoured rather 
of the partiality of the lover than the discretion of the master. It was 
to be 

To her faults a little blind, 
And to lier virtucs very kind. 


“ Bat what necessary connection had the conclusion of the address 
with the premises? The society, or rather some of its officers, have, 
iu the estimation of certain dignitaries, committed grave errors. 
Therefore the society, constituted for useful and praiseworthy ends, 
must be dissolved. Is, then, no other course open? Cannot its 
management be amended? Is its original and proper object insepa- 
rably connected with the course of proceeding objected to? Is the 
‘study of Ecclesiastical Architecture” to which these high personages 
are favourable, nat capable of being pursued, unless in connexion with 
the encouragement of Popish absurdities or errors? Cannot useful 
hints be given to churchwardens for the preservation of the ancient 
and sacred edifices entrusted to their charge, without intruding into 
the olfice and duties of the Archdeacon?  Cannota desigu be fur- 
nished for a Church at Hong Kong, unless а Romish Almanack be 
simultaneously printed at the Pitt Press, by a secretary of the society, 
or the envelope of the plan be stamped with the effigies of Saints of 
the Romish Calendar? 

н The dissolution of the sociely, by tls own act, because of complaints 
made on grounds here hinted al, amounts (o a confession on tls part, that 
tl considers its avowed object not worth carrying out, unless tt. can be 
made the means of promoting other ends not avowed; aud which, if they 
had been avowed, the society would never have been composed of is present 
memters. I cannot believe that the members at large will acquiesce 
in a resolution which can only be justified by such a confession on 
their part. Such indeed are, it seems, the views of the committee, 
But the existence of the society cannot depend altogether ou them. 
However gifted and industrious, they surely are not the only meiobers 
qualified to conduct the affairs of the society. If they are unwilling 
to snbmit to reasonable check and control, and to confine their labours 
within due bounds, let others more discreet be substituted in their 
place, wlio will carry oot the legitimate aims of the society, without 
giviug its apparent sanction to opinions tending to disturb the peace 
of the community, and to endanger the well-being of the Church.” 

The passage marked initalies, exposes most correctly the whole 
animus of the parties acting in the name of the Society. Why can- 
not they avow what they mean? Are they ashamed or afraid? That 
they are either the une or the other must be the inevitable conclusion 
of every one accustomed to call things by their right names. They 
have as wuch right to hold and to publish their opinions as other 
people, and in the name of common honesty let them do it without 
interfering with pursuits in which they have по real concern, and with 
which they have meddled only to bring thein into disrepute and sus- 
picion. 

To those who prefer the crooked path to the straight, it will be a 
satisfaction ta know, that the Ecclesiologist, although its cessatiun as 
the organ of the Society forecasts a shadow of the approaching cata- 
strophe of the Society itself, is still destined to flourish under the 
guidance of the component egos of the we who piously drank the beer 
in the wheelbarrow (see the Ecclesiologist, No. 4). Farewell there- 
fore to the Ecelesiologist of the Camden Society. The new series 
may at a future opportunity offer something for comment. For the 
present И may be sufficient to observe, on the authority of the preface, 
that its “tone and principles” are to be “the same," and “its objects 
identical” with those of the preeeding publication, and as consider- 
able importance is attached to a motto, (see page 29). We most 
respectinlly beg leave to suggest a most appropriate one fram a eele- 
brated political ode— 

“ uw clear, convincing, eloquent and bold, 
The ready lie ! with manly courage told ! 
Which spoke in public comes with greater force, 
And heard by hundred is believeds of course.” 


72 


KOLLMANN'S RAILWAY IMPROVEMENTS. 
( With ап Engraving, Plate VT.) 


Sir —The great importance which belongs to all subjects connected 
with improvements in the construction or working of railways, induces 
me to hope that the accompanying sketches and description of Mr. 
Kollmann’s railway improvements may prove acceptable to your 
readers, at this time especially, as Ido not remember to lave seen any 
notice of the subject in the pages of your useful publication. 

Whether or not the acknowledged defects in our present railway 
system will be so completely remedied by the adoption of Mr. Koll- 
mann's inventions as he anticipates, is a question whicb perhaps actual 
experience will soon furnish the most satisfactory solution of—a highly 
respectable and influential company having been formed, and a sufti- 
cient capital raised for that purpose, and negociations entered into for 
earrying out the svstem on a new line of railway of considerable im- 

ortance. 

The defects in the present system which Mr. Kollmann proposes to 
remedy are—Ist. The inconvenience of having the line of centres 
through the wheel axles rigidly maintained at right angles to the 
engine or carriage framing. 2nd. The necessity of coupling the 
wheels so as to preclude their running independently of each other 
round curves. 3rd. The necessity of using flanges to the wheels, pre- 
eluding the use of cheaper materials for the rails if desirable, 4th. 
The defective action of the сопей wheels at present universally used. 
5th. The want of the means of ascending steep inclines without the 
use of assistant engines. 6th. The great danger of running off the 
rails (from the causes named), at high speeds, and the difficulty of 
bringing the centre of gravity low down. All these defects Mr. Koll- 
mann conceives he has obviated in the plans, to describe which is the 
object of the present paper. 

Ist and 2nd Defects.—It will be sufficiently obvious that when the 
axles of the wheels are rigidly maintained at right angles to the car- 
riage framing, that in passing round curves a sliding motion of the 
wheels must be engendered, owing to the greater distance which the 
outer wheels must travel as compare with the inner wheels, resulting 
in a loss of power (from the consequent friction), and causing injury 
to the rails, wheels and machinery, and making additional strength 
necessary ; and as this inconvenience will be the greater the sharper 
the curve, great difficulty is often experienced in laying out a liue of 
railway, from the difficulty of avoiding particular localities. In Mr. 
Kollmann’s engine the wheels all run un separate axles, and each pair 
of wheels is retained in а frame, (See Engraving, figs. I and 2, a aj) 
working on the two pivots, A, or turnplates as a centre, these two 
pivots are connected to the corresponding ones on the other frame 
axle by the upper and lower perches G g. To the lower part of the 
frame axles are attached, tlie bearing frames of the horizontal guide 
wheels b. b b Б, which wheels, as the drawing shews, work against a 
middle guide rail, thus controlling the action of the bearing wheels 
and compelling their axles to work in a line radial to the centre of the 
curve; this arrangement also removes the 3rd Defect, admitting of the 
use of flat periplieries to the wheels, which may obviously be run on 
any material having a suitable surface, such as wood or stone. 

4th Defect.—It can be easily shewn that the пзе of coned wheels 
occasions great loss of power, wear and tear of machinery, and danger 
at high speeds. If coned wheels be used, the rails must be inclined 
to give them an equal bearing, or the wheels wiil only have a bearing 
at one point, which very soon destroys both wheels and rails; nearly 
all engineers therefore now incline their rails, by which this inconve- 
nience is produced, that as all the parts of the cone bearing on 
the rails revolve at different velocities, only one point can have a 
true rolling motion, all the rest must therefore have a constant rubbing 
action, and occasion loss of power and uneasy motion, as is shewn by 
Lecount, Treatise on Railways, Eney. Britt., who after demonstrating 
tlie extent of loss of power from this cause, states that the more per- 
fectly the principle is carried out the more friction will be caused ; 
another fertile cause of wear to the machinery and uneasy motiou is 
the unavoidable variation in the levels of the opposite rails, ocenrring 
from various causes, which destroys the equilibrium of the cones, and 
causes a continued rolling motion from side to side, increasing with 
the speed, and causing considerable friction. This is entirely obviated 
by the use of horizontal guide wheels and flat bearing wheels, and 
allowing them but little play. 

5th Defect.—By the use of the small driving wheel e, keyed to the 
shaft of the driving wheel d, and an additional side rail on inclines, 
shewn bv the dotted lines, fig. 2, the engine is enabled to ascend 

steeper gradients, and yet to preserve its power of rapid motion along 
levels and lesser gradients. 

6th Defect.—1t will be evident tliat by the peculiar arrangement of 
the frame axles that the engines and carriages may be brought much 
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lower down than on the present system, thereby diminishing the 
chances of being thrown off the rails. 

Mr. Kollmann estimates that by the adoption of his system the 
expenses of forming and maintaining a railway will be reduced at 
least one half. 


OBSERVER. 


ARCHITECTURAL GLOSSARIES. 


бів,--і have lately seen the Glossary in Gwilt’s Encyclopedia, re- 
commended editorially as the best of the kind, an opinion to which I 
strongly demur, since it appears to me to be very defective, and other- 
wise not a little unsatisfactory. In proof of its defectiveness I may be 
allowed to point out some of the terms which are omitted, althongh 
they require explanation far more than many which are introduced, 
and if some of them are not in very frequent use, they are far more 
likely to oceur than a great maoy which are given by Mr. Gwilt, but 
which are never used by English writers at all. Among the terms 
omitted by him are:—Antefixe; Astylar; Bed-monldings; Bird's- 
beak moulding; Bird's-eye Maple (the names of other woods, Deal, 
Mahogany, Oak, &e., being given); Boudoir; Columniation; Com- 
pass-window ; Diapering; Diocletian window; Fan-tracery ; Flame 
boyant; Flange; Foliation, foliated; Half-timbered ; Hood-montdings ; 
Intonaco; Loggia; Lombardie; Lucarne; Pargetting; Polychromy ; 
Raffle; Renaissance; Riser; Rosewood; String-course; Superco- 
lumniation; Terminus (of a Railway); Three-quarter (columns); 
Tholobate; Velum; Veranda; Water-leaves; Walnut-lree wood ; 
Weather-mouldings. 

Now the very first term in this list accuses Mr. Gwilt of strange 
negligence in passing it over, it being of very frequent occurrence, 
and just the kind of word for which a glossary is likely to be con- 
sulted by those who most need the assistance of one. "The same re- 
mark applies to the second one, perhaps to the third also; at any rate 
if * bed-moulding" was thonght sufficiently to explain itself, it might 
have been presumed that “bed-chamber” was not so cabalistic and 
mystic а term as to stand in need uf interpretation. Still the last 
was probably introduced for the purpose of tacking to it the highly 
sapient or sappy remark, that 4 its finishings of course depend on Ше 
rank of the party who is to occupy it"! Of course, good Mr. Glos- 
sarist; if people wanta spare sleeping-room for “а poor relation” 
they are not likely to think of fitting it up like a state bed-chamber. 

Though he is no doubt to the full as well qualified, Mr. Gwilt is less 
ambitious of displaying his erndition in etymology than Mr. Britton 
was, and so far shows greater discretion, because although he is never 
quite so funny as was the latter gentleman in some of his derivations, 
Пе is sometimes rather unlucky; for instance, when he derives “Се- 
metery" (Cwmeterium), from Kemas “to lie," instead of Коош “to 
sleep," which latter origin gives the term а most impressive signi- 
оо» a cemetery being a place where mortals sleep the sleep uf 
death! 

I do not, however, wish to send Mr. Gwilt thither. To say tlie 
trnth, we can't yet spare him; he must live to revise and mature liis 
Glossary and Encyclopedia, and to fill up all gaps and yawoing chasms 
in the latter will furnish him with labour for many years to come. In 
Ше opinion of some his book may be a prize, but I am sure it is one 
that has a great many blanks in it. Not a syllable of information is 
to be derived from it in regard to the architecture and architects of 
Scotland, Ireland, and the United States, Хо doubt information of 
the kind is not to be found accumulated in such heaps that it ean be 
readily transferred froin one book to another withont any trouble; it 
must be looked for in holes and corners, a hundred volumes iust be 
ransacked in order to get at the materials for a few pages. By such 
means alone is it that the common stock of knowledge оп any subject 
сап be enlarged from time to time by really fresh additions; and 1t is 
but natural to expect that any work calling itself an Encyclopedia 
should bring down information on the subject it treats of to the very 
time of publication, At any rate, as a lexicographer, Мг. Gwilt ought 
to have distinguished between the terms “ Intercolumniation" and 
“Intercoiumn,” instead oT which he discards the latter altogether. 

1 remain, &c., 
P. Hinr. 


CONTINENTAL SCIENTIFIC MEkrING,— The thirteenth meeting of the French 
Scientific Congress is to be held at Rheims, some time between the first and 
tenth of September next, and to last, a8 usual, ten days. М. Gousset, arch- 
bishop of Rheims, and president of the academy in that city, is to be presi- 
dent of the managing committee, 
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PILE DRIVING MACHINE. 


“ Description of the Piling Machine uscd at the Montrose Harbour 
Works.” By James MiLNE. Communicated by George Tuomas 
Pace, Assoc. Inst. С.Е. Read al the Institution of Ci vil Engineers. 


The method of applying a portion of the power of a steam-engine, 
in driving piles, was successfully employed by Mr. James Milne, in 
the progress of the Montrose Harbour works. 

The upright guides are of the ordinary construction. The ram, 
which weighed 12 cwt., was first worked by eight men, with a crab 
fastened to the base. The clipper, or clutch, with its slider, is similar 
to those ordinarily used, except that the upper extremities of the 
clipper, are made of sufficient length to allow the slider to rise 15 
inches, after the ram has been disengaged by the slips ; Ше ram chain, 
which is shackled to the clipper, passes over a pulley at the top 
of tlie guides, and is led off to the other part of the machine by 
another pulley in the base of the guides. The hoisting machinery, 
figs. 1 and 2, which is substituted for the usual crab winch, is 
fixed upon a framing, which is placed at a given distance behind the 
guide frames. 


Fig. 2,—- Plan. 


А pulley А, figs. 1 and 2, runs slack upon the shaft B, and is driven 
by a rope connected to the steam-engine. Ina seat turned in the 
centre block of tlie pulley A, is a friction strap C, the extremities of 
which embrace the prongs of the clutch D, when it is engaged as 
shown in Ше wood-cuts ; this clutch slides laterally on keys sunk in 
the shaft, and is engaged and disengaged by the lever, E. Тһе cone, 
F,is also keyed to the shaft; the ram chain passes tbrough the double 
part of the lever, E, and through the aperture in the flange of the 
сопе (as shown in fig. 2), where it is fixed by a pinching screw at С; 
the ball I, slips along the chain, and is fastened by a pinching screw at 
any part, giving the required length, 
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„Та working the machine, the pulley, A, figs. І and 2, revolves in the 
direction shown by the arrow; the clutch having been engaged by 
the lever, the shaft and the cone, on which the ram-chain is coiled, 
will revolve also, and raise the ram by the clipper, until it is disen- 
gaged by the slips on the guides. The ball, 1, which is fixed to the 
chain, is at the same instant nearly close to the lever, and as the clipper 
with its slider is allowed to rise about 15 inches further, the ball then 
strikes the lever, pulls it back, and thus disengages the clutch; the 
shaft and cone being then at liberty, the weight of the clipper and 
slides (nearly 3 cwt.) uncoils the chain from the cone, the clipper 
therefore immediately descends again, and catches the staple in the 
tup of the ram, when the man in attendance pushes forward the lever, 
and engages the clutch for another stroke. By a slight addition to its 
present gearing, the machine itself might be made to perform this re- 
engaging operation also. 

The crank on the end of the shaft, D, figs. 1 and 2, and the ratchet 
wheel and pall on the large end of the cone, are used for coiling the 
ram-chain on the cone, in order to fix the ball, 1, to its proper place. 
The cone is preferred to a cylinder, as it increases the velocity of the 
ram as it ascends, and thereby, considerably frees the inachine from 
any jerk in starting; and also when working a lighter ram, the chain 
can be coiled upon a larger diameter of the cone, and the speed is in- 
creased, in the same ratio as the weight is diminished. 

When piling in a straight line, the plate for the bottom guide pul- 
ley, fig. 3, is fastened to the base of the upright guide frame and is 
moved round Ше bolt at A, as a centre to the different anglesin which 
the ram-chain is led from the engine. 


Fig. 3.—Swivel guide pulley, 


The machine is driven from the steam-engine, by a pulley of 4 feet 
10 inches diameter, making 35 revolutions per minute, which gives 
inotion to the pulley, A, figs. 1 and 2, of 3 feet 6 inches diameter, 
causing the shaft and cone to revolve with a velocity of 45-93 теуо- 
lutions per minute; this, with the 12 cwt. ram, which is worked from 
the smallest end of the cone, gives about seven strokes per minute 
from the height of between 10 feet and 12 feet; orsix or seven times 
as much work as conld be accomplished by manual labour. 


COCKERELL AND COLONNA, 


Sır— What could Professor Cockerell possibly mean by recommend- 
ing with such outrageous admiration as he did in one of his Lectures, 
the strangely fantastical performance of the old Dominican—he lived 
to the age of ninety-four—Fra Francesco Colonna, surnamed Potifilo ? 
Does the Professor meditate an English version of it with a commen- 
tary of his own? Curious it certainly is, highly curious; but іп my 
poor opinion it is any thing but calculated to promote an intelligent 
study of architecture. In order to give some idea of the learned 
Dominican’s acuteness and reasoning, it will be sufficient to instance 
the reason he assigns for the lower part of the flutipgs of columns 
being sometimes filled up with what is called “ cabling ;’—a reason 
so marvellously monstrous that I should feel some scruple as to no- 
ticing it, did I suppose that your Journal circulates among lady readers. 
By the cabling or rods inserted in the flutes, the learned ancients, he 
gravely tells us intended to express or symbolize the male sex, the 
flutes themselves plainly answering to the recipient parts of the other 
sex, and they are continued to so much greater extent “ perche quella 
lubrica nalura excede la virile in lascieta? *11 Was there ever such 
monstrous extravagunce, and gross bestiality of imagination! 

Pity that Wren was so ill-informed as to the real meaning and sig- 
nification of cabled columns, fur had he been properly enlightened as 
to it, he would not have introduced such profane and scandalous things 
into St. Paul's. Yours, &c., 

Piccadilly, Feb, 1014. COMMON SENSE. 
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AMSTERDAM AND ROTTERDAM RAILWAY. 


u Account of the Railway from Amsterdam to Rotterdam, and of the 
principal works upon it" By the Cuevauier FREDERICK. WILLEM 
Coyrap, М. Inst. C.E.; translated from the French by CARLES 
Mansy, Assoc. Inst. C.E., Secretary, and read at tbe Institution of 
Civil Engineers. * 

This railway, the first that has been constructed in Holland, is due 
to the enterprize of a public company, called “Тһе Railway Company 
of Holland ;" whose affairs are managed by a council of administra- 
tion, consisting of five commissaries and the engineer. The difficul- 
ties of construction, arising from the peculiar physical character of 
the locality, were amongst the least that the company had to contend 
against; the directors were however satisfied, that the utility of the 
undertaking would be finally understood in the country, and that by 
perseverance, all obstacles would be overcome. 

The company was formed on the Sth August, 1837, at Amsterdam, 
and within a short period, the statutes received the royal sanction; 
but no sooner had the contract been made, for the execution of the 
first division, from Amsterdam to Haarlem, than numerous lawssuits 
arose, owing to the hostility of the proprietors of the land, over which 
it was intended the railway should pass; the consequent difficulty of 
expropriation, and serious discussions with the engineer, to whom, at 
that period, the execution of the line was entrusted, and which tere 
minated in his resignation, cansed great delays, which were prejudi- 
cial to the undertaking. 

At length, the Government, at the request of the council of admi- 
nistration, appointed the author of this paper ‘Engineer Director, 
and he entered on his duties in March 1839. After a minute inspec- 
tion of the line, he found it necessary to complete the first division, 
between Amsterdam and Haarlem, according to the designs of the 
former engineer, but to adopt different and more eligible plans for all 
the other divisions. This first part was opened on the 20th Septem- 
ber, 1599, and the dispatch that had been used, enabled the council to 
announce, at the general meeting held in April 1840, their intention 
to continue the execution of the remainder of the line, without delay.2 
The assent of the government being granted, the greater part of the 
year 1840 was occupied, in gaining tbe concurrence of the regencies 
of the different towns and the *polders/5 through which the railway 
would pass, and in effecting the expropriations, 

In the beginning of the year 1841, the first contract for works was 
тілде, including the bridge over the river Spaarne at Haarlem, fig. 5. 
This bridge, which is of iron, has six openings, the piers arc of brick- 
work, faced with cut stone. The two middle openings have an iron 
swing bridge, see figs. 5 to 10, of avery simple and solid constrnction, 
which opeus and shuts both openings, at the same time, to render the 
passage of the vessels as rapid as possible, as between fourteen and 
fifteen thousand pass through annually. The principal beams of this 
swing bridge, fig. 7, are each upwards of 75 feet 6 inches, and were 
cast ina single piece; the whole bridge weighs upwards of 110 tons, 
and the machinery for moving it is so perfect, that one man turns it 
easily in two minutes. There is also a method of holding the bridge 
firmly shut, during the passage of the train, at which times alone it is 
closed, and a self-acting signal is attached to it. During the соп» 
struction of this bridge, the charnel of the river was diverted, that 
Ше navigation might not be interrupted, and the whole was completed 
in one season. ‘There are also five fixed bridges, of the same style of 
architecture, over the canals within the town of Haarlem, the station 
at which place is neat and simple. 

After mnch difficulty in obtaining possession of the land for the 
railway, a contract for the cuttings and embankments, at a given price 
per cubic metre was made, to be executed as fast as each individual 
portion should be obtained, either by private purchase or otherwise ; 
by this means, much time was saved, and the line was completed to 
Hellegom, during the season of 1841. * 

At Vogelenzang, near Beunebrock, the canal of Leyden, and the 
high road, are both crossed by a trellis bridge, figs. 11, 12, and 13, in 
length 177 feet at angle of 30° with the canal. This bridge is built 
entirely of red deal, excepting the roadway beams, which are of oak, 


1 We are iodebted to the Editor of the “ Railway Chronicle,” for the principal part of 
Ше waad engravings illustrating this article, which originally appeared in that valnable 
ournal, E 
2 The divisions of the lines are— 


Metres, English Yards, 


1° From Amaterdam to Haarlem m 16817:40 = 1838I:4 
29 ,, Haarlem to Leyden oo ee 2B2/0-30 = 30891-1 
82 » Leyden to the Hague Go e 1520280 = 1672672 
4° , the Hague to Rotterdam 24000 = 262320 

"Total > 4391-50 = 022307 


|o 52% English pee with fifty-elght bridgea in the three first divisions. 
te “ polders”? are the spots of land which have been diained i- 
vated: their level 18 usually below that of the sea, чапан с 


ІМаксн, 


and is formed by three series of planks, crossing each other іп the 
form of trellis-work ; there are three openings, of which, those on 
either side are each 32 feet 4 inches span, and the centre one is 111 
feet 6 inches span; the trains pass without causing any vibration. 

The next step, was to make a contract for the trussed timber 
bridge, боз. 1410 17, to cross the canal and the towing-path, at an angle 
of 60°, near Leyden, for which the span was required to be 56 ft. 5 in. 

Near this spot is the ‘Warmonder Leede’ one of the navigable 
canals, which at the same time ucts as a drain, for conveying water 
from the interior of the country, into and out of the Lake of Haarlem, 
by the dykes of Katwyk, as well as serving for commercial and agri- 
cultural purposes. The regency of Rhynland, insisted that the bridge 
to cross this canal, shon!d have five openings, each 20 feet 10 inches, 
of which, the centre one should have a swing bridge, figs. 14, 16, 17, 
for the facility of the navigation of the canal. This is of a novel con- 
struction, on the system of a sliding bridge; it is built of timber, and 
the platform is easily moved by one man. 

The nature of the soil, from the ‘\Warmonder Leede’ to the town 
of Leyden, was such as to render it necessary, to form the railway on 
fascines or faggots. This plan was also necessary, on all the first part 
of the line; and even at the Leyden station, the whole of the build- 
ings were erected upon a similar foundation, which appears to answer 
very well. 

Beyond Leyden, the railway crosses the Rhine at an angle of 62°, 
by a trussed timber bridge with five openings; the three centre ones 
liave each a span of 32 teet 10 inches, and the two side ones are each 
19 feet 8 inches span. One fof these latter, is for the navigation of 
the river, and is furnished with sliding platforms, opening both ways; 
they are easily managed by one man. 

It was not until Ше end of the year 1841, that the Company ob- 
tained possession of part of the line of railway, at ‘Sloterdyk,’ in the 
first division, after a law-suit of four years’ duration, relative to the 
expropriation, and after being obliged to pay a large sum to the pro- 
prietor, for the permission tu pass temporarily during the law-snit; 
without which, the first division, between Amsterdam and Haarlem, 
could not have been opened. These difficulties were encountered 
throughout the whole line, to such an extent, that at a short distance 
from Leyden the obstinacy of a single landowner entirely stopped the 
progress of the works, and obliged the Company to build a temporary 
station for that town; without this step, the opening of that part of 
the line would bave have been retarded for three or four years, there 
being no legal means of accelerating the process of expropriation. 
The line was then opened from Haarlem to the immediate neighbour- 
hood of Leyden. 

In the course of the year 1842, the whole of the second division, 
and great part of the third, were completed. Several aqueducts, five 
large bridges, and a number of small ones were built; the latter being 
all over navigable canals, were mide to swing on simple brackets; the 
permanent station at Haarlem was completed; the foundations were 
laid of those at Leyden and Amsterdam; and the workshops for the 
repairs of the engines, &c., were finished. These circumstances are 
only mentioned to show, that considering the delays occasioned by the 
defective jurisprudence in the matter of expropriation, more than 
common diligence had been used to enable the line to be thus far 
opened. 

After the opening of the second division, several of Stephenson’s 
new patent locomotive engines were added to the stock of the Com- 
pany, and after ample trial of their qualities, they were considered to 
be the best engines in the service. 

A part of the third division was opened as far as Voorschoten, in 
the month of May, 1813, and thus, with tbe aid of omoibusses aud 
diligences, the line was completed as far as the Hague, although, 
owing to the legal difficulties already named, the swing bridge to 
cross the Hague and Delft canal, could not be constructed, nor the 
permanent station at the Hague be built. These latter works have 
only been completed in the last year (1844). 

Such were the difficulties the Company had to contend with, from 
the delay caused by the defective state of the law of expropriation, 
and Ше rapacity and prejudice of the proprietors over whose land the 
line had to pass, that it was only on the 6th December 1849, that the 
railway was completely opened for public use, all the works, as well 
as the different stations being completed, and a simple and effective 
system of management established. 

The stock of the company now consists of thirteen locomotive 
engines, with their tenders complete, and one huadred and three car- 
tiages of three different classes, which number will be considerably 
increased. 

From the opening of the different divisions up to the Ist. December 
1843, the locomotive engines have traversed a distance of 239,786 
English miles, and 1,513,935 passengers have been conveyed. 


1845.] 


In consequence of the difficulties experienced througb the defective 
law of expropriation, a petition for its revision was presented to the 
States Gencral, and, from its favourable reception, it is presumed, 
that such a law will be passed, as will facilitate the formation of rail- 
ways throughout the kingdom, and will cause the speedy extension of 
the present one as far as Rotterdam, thus uniting two cities so long 
eelebrated in the annals of commercial enterprize. 


Fig. 8.—Seetlon of longitudinal timbers, wedges, and rails, 


ee ————! 


Fig. 4.—Sectlon of the foundation for the walls of the Leyden station. 


The rails used in the permanent way (Figs. 1, 2, and 3) are of a 
bridge form, weighing 60 1b. per yard; they are fixed by screws, upon 
longitudinal timber bearings of Riga timber, caulked down upon 
sleepers of the same timber, and secured by oak wedges. The ends 
of the rails are fastened by nuts and screws, through the longitudinal 
bearings, with joint plates anderamps. This method of fastening is 
stated to be very complete, and the motion of the carriages over the 
joints is without shock. The gauge is 6 feet 6 inohes from сепіте to 
centre of the rails; and the cost of each single line of railway laid is 
£2394 108. per mile. The dimensions of the various pieces, their 
number, weight, and price are given in the paper in minnte detail. 

The general width of the top of the earth-work for Ше rails із 29 
feet 6 inches, The inclination of the slopes of the embankment, is 
twice its vertical height. The side benches vary in width between 3 
feet З in. and 6 feet Gin. The ditches аге 13 feet in width, and the 
ballasting is composed of sea-shells (schulpen). 

In marshy spots all the earth-works are laid npon beds of fascines, 
more or less extensive according to the nature of the ground, In those 
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situations where the railway traverses pools of water, tlie fascines al- 
ternate witli beds of rubble, and are held together by stakes aud wat- 
tles, until the weight of Ше earth is laid upon them and the mass is 
consolidated. Тһе earth-work is chiefly composed of sand from the 
sea-beach, and is covered with turf, 

The station at the Amsterdam terminus is a semi-circular building 
of brick and cut stone, with projecting wings, and sheds on iron 
columns, founded on piles in the usnal Dutch manner. The station at 
the Maarlem terminus is also of brick and stone, but is not founded on 
piles, аз the ground was sufficiently solid to bear a building. The 
Leyden station, which is of the same construction ав the others, stands 
on such bad ground, that it was necessary to construct a raft, placed 
upon oak piles, to receive the foundation of the building (Fig. 4.) 

The stationat the lague resembles the others, but being coustracted 
on good ground, piles were not necessary. 

The bridge over the Spaarne at Haarlem (Figs. 5,6, 7,8,9, and 10) 
consists of six arches of 26 feet 3 inches span each; four are fixed, 
and the other two are ocenpied by a cast iron swing bridge, which 
generally remains open for tlie convenience of tlie navigation, and is 
only closed at the times of the passage of the trains. The machinery 
for turning this bridge (Figs. 6, 7,8, 9, and 10), and for simultaneously 
opening ur shutting both arches, is situated on the centre рісг, which 
is constructed, like the others, of brick and cut stone, upon piles of 
fir. А self-acting signal is attached to this, and all the other swing 
bridges, in order to show their position. 

The bridge-keepers reside in two small wooden lodges, built in the 
river, opposite to cach end of the centre pier. The bridge being 
equally balanced upon Ше pivot, the labour of working it is small, as 
compared with that required for working a half-arch swivel-bridge; 
and it possesses the far more important advantage of perfect stability 
and freedom from vibration, when once fixed between its bearings— 
an indispensable condition for a railway bridge. 

Fig. 5 is a side elevation of the bridge, showing the two centre 
openings and the piers of brickwork with stone facings. The fonnda- 
tion piles of the piers are from 5 inches to 11 inches square, and 26 ft. 
3 inches Jong. On these piles, are laid fhe longitudinal beams of a 
timber apron, which traverses the whole of the openings, and extends 
above and below the bridge, to the extremities of the cut-waters, and 
on these are placed the transverse bearers of the piers. The whole 
of the foundation is of white deal. All above the dotted line in the 
figure is iron- work. 

Fig. 6 is a plan of the iron framing of the swivel-bridge, consisting 
of five long girders, connected by transverse and diagonal pieces, sup- 
ported by six rollers, working on a circular rail or bearing-plate; con- 
centric with the latter, is a lixed circular rack for a travelling pinion, 
shown on a larger scale in Figs. 8, 9, and 10, 

Fig. 9 is an elevation of one of Ше piers, and a section through the 
roadway. The brickwork on the facing is 14 and 2 bricks thick, of 
bricks of the best quality (clinkers) set in strong tarras cement: and 
{һе inside is of bricks of inferior quality set in bastard tarras cement. 

Fig. 10 is a transverse section of the swivel-bridge, sbowipg the 
transverse pieces balted, through their flanches, to the girders. The 
operation of working the bridge will be at once understood by an ex- 
amination of this figure, in connexion with figs. 7 to 10. The ажіоп 
of the hand-wheel is transmitted by bevelled gear to the shaft of the 
travelling pinion, and the bridge is thus made to revolve on its centre, 
supported by the six rollers. The bushes of all the roller axlcs are 
adjustable, by an apparatus shown in figs. 5 and 10, by means of which 
they may be screwed down to a point, at which each roller carries its 
due share of the weight. 

Figs. 7 and 8 show the machinery for securing the bridge, when 
closed. The pinion on the axle of the hand-wheel, fig. 9, works Ше 
sector rack. А long connecting rod is jointed at one end on an arm 
of the rack, and at the other on the arm of an axle, which carries three 
eccentric or cranked rollers. ‘The hollow in the section of each roller, 
corresponds to the convex section of a bearing-block, upon which it is 
brought down, by an alteration in the position of the crank which car- 
ries it. When the bridge is secured in this position, the elfect of 
which is to give it a firm bearing at each eud, by distributing the 
weight over the two ends and the centre, it is evident, that it can 
have no lateral motion, and still greater security is given to it by the 
bo'ts, which are shot into their mortices, by means of a projecting arm 
on the connecting rod. | 

The following are the principal Чїшепзїопз;— 


Ft. In. 

Thickness of the centre pier . .. . 21 10 
” plers nearest to the centre оп each sid: 74 

СА piers nearest to the abutments . . 6 6 

Length of the iron swivel-bridge , E . 5 ny dj 
Width of ditto . ”. ”. . 20 10 
Length of the middle girder » . e о 77 6 
ей intermediate pair « . . 76 6 

т outside pair a n 1 ‚ 749 
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BRIDGE OVER THE SPAARNE AT HAARLEM. 
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Fig. 5,— Elevation of the centre pier, and part of the arches.' 
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Fig. 6.—Р1ап of the Swivel Bridge. 
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Fig. §.—Plan of half of the swing bridge, showing its machinery, 


Fig. 9,—Section of the swing bridge at the centre pier, Fig 10.—Sectlon of the swing bridge, showing the machinery for opening and closing it, 


TIMBER LATTICE BRIDGE AT VOGELENZANG. 
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Fig. 12,—Plan of the platform, showlng the trussing. 


TRUSSED BRIDGE OVER THE RHINE AT VINK. 
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Fig. 14,—Plan showing the sliding platfotms, 
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TRUSSED TIMBER BRIDGE OVER THE RHINE AT VIN 
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Fig, 15.— Elevation. 
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Fig. 17.--Ессешігісв for fastening the platforms іп their situations 


TURN RAIL BRIDGE. 


Pig. 19.— Plan, 


Fig. 18,— Elevation, 


1845.) 
Ft. Іп. 
Depth of the girders at the centre 5 . . 4 0 
T nt the ends . . . . 1 9 
Thickness of the three middle girders с . c 0 22 
" ontside palr . A ^ . 0 1% 
oak planking of the platform 0 3 


The castings were made at the foundry of Messrs. Dixon and Co., 
at Amsterdam. 

The cost of this bridge was $3,000 florins (—£6916 13s. 4d.) AN 
the details of dimensions and cost are given in the paper. 

The timber bridge at Vogelenzang, figs. 11, 12, and 13, is built on 
the American trellis- work system; it is 177 feet 2 inches long by 32 
feet 6 inches wide, and spans the high road and the canal, with its 
towing-path, at an angle of 30? with the latter. The piers are of 
masonry upon piles. 

The timber-work consists of three ribs of lattice-work, one on each 
outer side of tlie platform and one in the centre, between the two 
lines of rails. Each series consists of battens of red Riga deal, 3 
inches thick and 12 inches wide, crossed at an angle of 45° with the 
horizon, and therefore at right angles with each other, as shown in 
the elevation, fig. 11, and well fastened, at each crossing, with oak 
trenails. Моге than one-third of the depth of the lattices is below 
the platform; and its general stability 18 very much increased, and 
lateral vibration is prevented, hy the diagonal trussing shown io the 
transverse section aud plan, figs. 12 and 13, of the platform. The 
transverse oak bearers, 10 inches square, on which the planking of 
the platform is laid, are placed at intervals of about 3 feet, every 
alternate one being trussed, as shown in the section, fig. 13, and the 
truss bound together by a pair of iron screw-bolts, 4 feet long, placed 
between the longitudinal bearers of the rails. The planking of the 
platform is of white deal, 3 inches thick and 20 inches wide; and, 
excepting this and the oak bearers of the platform, the whole of the 
timber-work is of red Riga deal. 

The following аге the principal dimensions of the parts :— 


t. їп. 

Leugth of the bridge " 5 o 23g 4b 
'Total width of ditto : с с 32 6 
Width of side openinga . . . 29 0 
a middle opening . ó . ІШ 6 
Height of the platform  . 2 С 15289 
d Isttice above ditto T % 710 
Depth of the lattice below ditto . . 5 2 
Total height pf the lattice rlba = 5 із 0 


Clear width of each roadway . - Ж“ 

This construction is stated to be very satisfactory, and to liave cost 
only 46,000 florins (= £3833 6s. Sd.) 

The trussed timber bridge over the Warmonder Leede crosses the 
river at an angle of 50°. It has five openings of 20 feet S inches each ; 
through one of these the navigation is carried on, and it is closed when 
the trains pass by a sliding platform moving diagonally upon rollers, 
which is worked by one man, and by very simple mechanism, like that 
of the double platform bridge at Vink, figs. 14, 15, 16, and 17. 

The heads of the piles for this bridge required to be cut of, and a 
tenon to he worked upon each, below the water line; this was done 
by a simple apparatus, consisting of a deal box, figs. 15, and 16, 
well put together and caulked, so as (о be water-tight: it was 6 feet 
6 inches long, 4 feet З inches wide, and 3feet3 inches deep. Through 
the centre of the bottom there was a hole, large enongh to admit the 
head of a pile, A. Around this hole was nailed the open bottom of a 
sack, В, of stout canvas, strengthened with leather. Two cords, С С, 
were made fast, by one end of each, to the box, and the others were 
passed throngh pulleys in the sides. 

When a pile was required to be cut off, the box was put over it, 
and by weights within it was caused to descend as low as was requi- 
site; by means of the two cords, the lower end of the sack was then 
drawn round the pile, A, so as to form a water-tight joint; by a small 
pump, the water was then emptied from the box, into which a work- 
тап desceoded, turned back the canvas sack, D, and after sawing off 
the pile cut the head into any desired form. This system is stated to 
have been used wherever tlie piles were required to be cut off under 
water, and to have been very successful. 

The cost of the bridge over the Warmonder Leede[was 41,600 florins 
(= £3716 13s. 44.) 

The trussed timber bridge, which crosses the canal and the towing 
path near Leyden, at an angle of 60°, is fixed, and hasa span of 56 
feet 5 inches. Its cost, with some accessury works, was 34,800 florins 
(= £2900). 

The trussed timber bridge over the Rhine, near Viuk, beyond 
Leyden, is at an angle of 82° with the stream; it has five arches, 
three of which have openings 32 feet 10 inches each, and the two side 
arclies are 19 feet 8 inches each; one of these later, which is intended 
for the navigation, is closed by two parallel platforms, which slide 
diagonally in opposite directions, figs. 17, 18, 19, 20, and 21; when 
opening they are moved simultaneously by one шап, with very simple 
machinery. The cost of this bridge was £3133 6s, 84. 
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The single swivel bridge over the Delft canal, at the Hague, is of 
cast iron, and spans the canal at an angle of 72°, with only one opening 
of 26 feet 3 inches. Тһе piers are of masonry founded on piles. Its 
cost was 31,000 florins (= 62583). 

The railway necessarily passes over numerous canals, whose traffic 
must be provided for; it wis consequently requisite to provide a cheap 
and simple mode of crossing them; the anthor therefore devised the 
form of bridge shown in figs. 18 and 19, and has called it “the Turm- 
rail bridge." 

Four timber bearers, 12 inches deep hy 6 inches wide, carry the 
two lines of rails; they are jointed on to heel-posts of oak, shod with 
iron, wliich turn upon centres, on plates set in the masonry of the abut- 
ment. The bearers are further supported by brackets of cast iron, 
fig. 15, and each pair is connected by two bars, turning oo joints, to 
preserve the parallelism of the rails. Each pair opens outwards, for 
the passage of the boats, and when they are closed, the ends of the 
bearers rest in recesses prepared in the masunry for their reception, 
fig. 19, in order that the ends of tlie moveable rails, shall coincide with 
those of the fixed ones. This form of bridge is very cheap, and is 
found to answer well, for a span not exceeding 16 feet. 

The relative proportions of the fares, per traveller, reduced to 
English money and distance is— 1st class, 1:664. per mile; 2nd class, 
1:334. per mile; 3rd class, “834. per mile, 


COMPETITION. 


SiR—Not being myself a professional man, I have no personal ia- 
terest whatever 1n Competition, therefore at any rate I shall not be 
supposed to speak from any private views of my own, or with the 
feelings of one who has been unsuccessful and disappointed, Conse- 
quently the light in which I look at Competition is only as to its 
operation for real good,—for the advancement of architecture itself, 
or not. Competition ought to work for good by breakiog-up mono- 
poly, by exciting emulation, and by affording talent as yet obscure, 
opportunities of manifesting itself, which might not present them- 
selves in the ordinary course of professional employment. But if it 
hoids out—or is made to appear to hold out advaotages and induce- 
ments to architects, it also imposes the most hononrable dealing to- 
wards them, and perfect good faith, on those who invite them to com- 
pete, and who have the benefit of anxious labour undertaken only with 
a mere chance of success. 

Nevertheless, the inviters seem frequently to act as if they were 
altogetlier irresponsible, and emancipated not only from all restraints vf 
honour, but from those of common honesty also, and whatever they may 
be as individuals, are in their capacity of “ Committee," guilty of soch 
arrant donble-dealing aad dirty shuffling, as in less respectable persons 
would be called downright knavery and swindling. | am sorry there 
should be reom for such offensive remark,—neither am 1 sorry for 
that alone, since I am sorry, exceedingly so, to fiad that perfect im- 
punity is granted to malpracticcs of the kind, and that architects suf- 
fer themselves to be imposed upon by bilking Committees without 
daring to demand justice. Now and then, indeed, there is a little 
complaining and grumbling—a little show of remonstrance, but ‘tis 
invariably a mere flash in the pao. Never does any thiug come of it; 
the affair is allowed to die away and be forgotten, so that the coms 
plainants merely exhibit their own chagrin to no purpose at all. 

It seems to be exactly thus with regard to that outrageously gross 
case, the late Competition for the Choristers’ Schools at Oxford, 
which scandalous as it is, is now apparently quite dropped, and hush- 
ed-up, notwithstanding that it is one which requires the very strictest 
investigation, and the most thorongh sifting into. The epithets I 
have applied to it, are not at all too strong, for foul injustice has been 
committed somewherc,—either by the parties who now stand crimi- 
nated, or against them; and if it be the latter, they ought to rebut 
the injurious aspersions cast upon them, and openly vindicate their 
lonour.—How stands the case? It is positively asserted—nor lias 
anv attempt been made to contradict it—that although Mr. Derrick 
һай previously declined to enter the Competition, he ultimately did 
so, and made his designs after all the others had been sent in accord- 
ing to the time specified. Now this was certainly most unprofessional 
and unjustifiable conduct on bis part. Still it is less astonishing to 
find an individual so dishonourably unscrupulous where his own pri- 
vate interests are immediately concerned, than to find that the College 
authoritics—men who it may be supposed have some character tor 
integrity to support, should have connived at such unfairness, and 
lave allowed him to do what they must have known and ought to 
have felt was on their part a treacherous violation of contract between 


80 


themselves and tbe Competitors. And have those gentlemen now not 
a single syllable to offer in their defence ?—cannot they even attempt 
to explain away the untoward circumstances against them ?—cannot 
they even muster up logie enough among them all to convince the 
world that black is white, and fraud and deception become virtues 
when they can plead “benefit of clergy’? And the Competitors?— 
do they now intend to let the matter drop, like good easy people, in- 
stead of making such an example of those Oxford Dons as wonld 
prove a most wholesome warning to all fnture Committees ?—Let us 
hope not. Every one of them ought to bring his action at law for 
Breach of Contract. 

Unless the grievances arising out of Competition are chiefly ima- 
ginary,—unless there isa good deal of unfairness in imputing unfair 
dealing to Competition as generally managed, the profession ought to 
do what they have scarcely tried to do in any shape—take up the 
matter bodily as a body; and were they really hearty and unanimons 
in doing so, they would no doubt be able to devise means of pntting a 
stop to the abuses complained of; whereas at present, while com- 
plaints proceed only from individuals, and from parties immediately 
interested in the respective particular cases, the silence of the pro- 
fession, and of the * Institute," as its representative, looks very much 
like acquiescence in the actual system of Competition, without the 
slightest desire for any reform in it. 

І remain, &c. 
BYSTANDER. 


THE CHURCH AND THE CAMDENISTS. 


Sim,—Bigotry and ultra-intolerance are stated by your spirited 
correspondent “Z Z," in Ше May number of the Civi] Engineer 
and Architects Journal, to have taken hold of the “Cambridge 
Camden Society," and to have diffused their imperative and limited 
policy into all their works, their conceptions, and their reasonings 
—if reasoning it can bc called. Does it not show a very narrow, 
weak, and clouded imagination to suppose that classical elegance 
or beauty is not elegance and beanty, because it is pagan, be- 
cause it did not emanate from monkish ignorance engendeied in the 
dark cells of superstition? This must be bigotry and intolerance 
with a vengeance ; the greatest slavery to which the humaa mind can 
be bowed down to, In this enlightened railway period of iotelligence 
and knowledge, it would hardly be thought that Englishmen could be 
found of such trnly perverted intellect, but I perceive their influence 
is extending into the midland counties of England, through the in- 
strumentality of the clergy—a pions race. At Bronley, a parish in 
Shropshire, containing nearly 5000 inhabitants, where the recent in- 
cumbent, a sprig of nobility who has taken upon himself the cure 
of souls—tle old church, which contained 1000 to 1200 persons, 
and which from the period of its first existence, having been rebuilt 
in 1701, and would have stood for 150 years longer, and was always 
considered too large, was under the plea of its being оо small, and 
being “а hard church to preach tn,” pulled down and a Gothic strnc- 
ture erected in its place at a cost of 7 or £5,000, contrary to the 
strong feelings and desires of ‘the greater portion of the parishioners. 
То have built a Grecian structure I should conceive would have given 
it a tincture of Paganism; therefore, instead of constructing a building 
on strict mathematical principles, which would be found efficacious in 
conveying the words of the minister uninterrupted to the ears of the 
congregation, and making it of practical utility, it lias been deemed 
right—if right it can be called—to build it upon one of the clumsiest 
and pilar-crowded forms they could select; and this for no other 
reason—not as I observe of utility, a vile or useless cause in these 
times, nor taste—but in consequence of Ше rage for following our 
forefathers, men clouded and swayed by excessive ignorance, men 
just emerging from the darkness and gloom of benighted reason, in the 
early dawn of bewildered knowledge, without established order or 
consistency. ‘Thus these persons scoff, with their presuming know- 
ledge, the extensive learning and science of the present illuminated 
and illuminating period, and rush with a reckless ardour to embrace 
the offspring of bigotry and superstition which a morbid appetite for 
novelty demands. 

Referring to the different remarks you have made on the Eccle- 
siologist іп the Journal for 1944, рр. 440, 441—it is there noted 
that “the restoration of the rood screen being determined upon;" 
“(һе restoration of stalls," and other paraphernalia of Catholicism. 
Were not these tle remains of papacy? and are the members of a 
reformed church, which still wants reformiug, to fall into tlie old, 
discarded, and contemptible rites and ceremonies? аге they to be re- 
novated, which bave fallen and have been thrust away by the force of 
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reason, wisdom and experience, to be again reared up and promulgated 
as the only mode of worship? "Tis sophistry and a blind hallucination 
with tbe prostration of the best faculties of man. The quotations 
fonnd in the pages above referred to—from this sacred work of the 
Camden Society—are truly laughable, such as “cast-iron stoves are 
inadmissible"—for why ? because the poverty und ignorance of our 
early forefathers could not procure them; whilst the simple, sickly, 
childish twaddle of their effects “to stifle the sickly, scorch the strong, 
amuse the irreverent, &c. &c.," is just as reasonable as to say you shall 
not use carpets upon your drawing-room floors, but litter them down, 
as in the days of Elizabeth, with straw or with rushes. Then the idea 
of “a simple riug of iron, the size and kind of which encircles a coach 
wheel,” to be filled with fire from a furnace is admirable. О tems 
рота! О mores! From such mentors, or such noodles, the Lord Че» 
fend me and all her Majesty's lieges. 

J am, Sir, 

Yours very respectfully, 
December, 24th, 1844. А.В. 


NEW BUILDINGS ACT. 


Sin,— The Metropolitan Buildings Act has now come into operation, 
and of all the bungling Acts which ever were patched пр by the con- 
cocters of laws this surely is the worst, nor can some of its very useful 
provisions, loaded as they are with everything to stultify them, redeem 
it from this deserved censure. Му present purpose is to name only 
one of these whicli now affects me personally. 

My house not being large enough for my family and husiness (while 
as the situation suits me, and 1 and my business are well known here 
I desire to stay), I have long been negociating for a renewal of my 
lease, and have jnst now succeeded, under a covenant to extend my 
house over a part of my yard; so far all is satisfactory, and my sur- 
veyor was desired to lay down plans for the work. But, alas, a short 
time since a butcher set up his trade in an adjoining street, and in 
spite of the remonstrances of the neighbourhood, and every means іп 
their power to prevent it, he has established his slaughter house in 
the rear. The bellowing of his cattle and the stink of his offal has 
already driven away the best of my neighbours, who are not, like 
myself, bound to the spat. 

An act of parliament framed expressly to abate nuisances ought 
surely to have provided a remedy for so great an evil, and this act 
has done so with a vengeance by inflicting a heavy penalty—on whom 
think you? On the party committing the nuisance of course, you will 
say. But no, the penalty falls entirely on his unfortunate neighbours, 
and on me among them, while һе himself, the cause of the injury, 
laughs at us in his sleeve and goes scot free. As if the nuisance I 
complain of was not enough, І am not allowed to enjoy even my own. 
By clause 55 he is allowed to remain, while as his slaughter house is 
already within 50 feet of the back front of my house, I cannot enlarge 
it without violating the same clause, prohibiting any dwelling house 
to be erected within the prescribed distance under a penalty of £50 
per day, and so I am compelled to remain іп а house too small for my 
family in order to oblige a neighbour in continuing his nuisance. I 
know but one thing like this, and that occurred a few years since at a 
police office—where a party was convicted of an offence against a 
statute, and in which on such conviction one half the penalty was to be 
assigned to the king and one half to the informer, when, to the grati- 
fication of the convicted and the consternation of the informer, the 
only penalty was found to be а month's imprisonment and the pillory 
—so much for modern legislation, І might fill a quire with similar 
absurdities in this new act, which mus? be either repealed or greatly 
modified ere long. 

I am, Sir, 
Your very ohedient servant, 


February 10th, 1545. A SUFFERER. 


Еве Damp ALARUM.—At the Academie des Sciences, at Paris, M. Chuart’s 
invention was explained, it consists of a ball or glohe, cootaioed іп а chemical solution 
highly seosible to aoy deterloratioo of the atmosphere, and acting upon a lever, which sets 
an iodex io motioo, and thus shows the vitiated state nf the atmosphere, whether in a 
mioe or elsewhere, long before the common air can be so saturated with gas as to explode 
on the application of light. M. Chuart has added to his invention an alarum bell, which 
is struck by the lever when the ball is thrown off its equilibrium by tbe vitiated state of 
the atmosphere, Since M. Chuart first exhibited his apparatus he hss made a great im- 
provement. His ball was originally of glass, which was not only too lieavy, but also liable 
to hreakage. Не now makes it of copper, ao very thin that its weight is almost nominal, 
and yet it is perfect іо every part. It is stated that he arrived at thia perfectloo hy means 
of the galvanic process, which gives a thlnner aubstance than aoy mechanical means could 
effect consiatently with the compactness that is required for the certain operation of the 
apparatus. 


1845.] 


ACHROMATIC TELESCOPES. 


Sin,—Some time since we had in your valuable Journal, a detailed 
aeeount of the means used by Lord Rosse in Ше construction of his 
six feet reflector, aud the way in which he surmounted every diffieulty 
must have afforded no small interest to all who follow seientific pur- 
suits. Difficulties of a different kind, and even greater than thase met 
with by the noble lord, have to be contended against in tlie construe- 
tion of achromatic refractors of large sizes; the workshops of our best 
opticians fail when required to produce lenses of a greater diameter 
than 7 or 8 inches; we have been out-done at Munich іп this respect, 
l understand that one has lately been completed there by Merz and 
Ertel of tlie vast size of 16 inches. 

Now, following up the deseription alreadv given of the method of 
constructing reflectors, a paper by some of vour competent corre- 
spondents on the manufacture of refractors could not fail to be of great 
interest to your readers, and assuredly a journal like yours forms 
the best channel for the communication of such information. The 
description might be continued still further, to the teleseope itself, by 
way of making the paper more generally interesting, deseribing the 
principles both of refractors and refleetors, including the Gregorian, 
the Cassigranlan and Hersehel’s telescopes, their comparative and 
aetual magnifying powers, as well as tlie expected results from an in- 
crease of size. 1 understand from very good authority that could a 
refracting objeet glass be made equal in diameter to Herschel’s large 
telescope, the habitations in the moon would be distinctly brought tu 
view. I know of no work where such information may be sought or 
satisfaetorily obtained, and therefore submit the subjeet for tlie con- 
sideration of yourself or any of your correspondents. 


Liverpool, Jan. 22nd, 1815. 


Mizar. 


BROWN'S ORNAMENTAL TILING. 


Sin,—At page 429 of your Journal, for November, is an article en- 
titled “Brown’s Ornamental Tiling,’ setting forth also his grooved 
ridge tile, the invention of that ingeoious and persevering individual. 
It then goes on to state that Mr. Kendal was the first architeet who 
introduced them; almost simultaneously must have been their intro- 
duction by Mr. Watson, whose name however does not appear at all 
in the article as connected with the ornamental tiling. Being in Мг, 
Watson's office in Manchester Street, as I was also in 1840, when he 
designed and executed the Ornamental Building in St. James's Park 
for the Ornithologieal Soeiety of London, also a villa on the banks of 
the Thames, it oceurs to me that it ought to bave been named that he 
there used and designed the ornaments Nos. 4 and 5, not deeming 
those shown on No. 18 of a sufficiently defined character. He subse- 
quently designed Nos. 6 and7 for his own residence, Surbiton Gardens, 
Kingston, Surrey, built in 1542. Nos. 8 and 9 show the front, end, 
and side of an eaves tile altogether new, originating with, and designed 
by Mr. Watson, which has a peculiarly rich effect in the execution, 
aud which is capable of endless variety. Хо. 10 is also Mr. Watson’s 
original idea, and designed as a terminal ornament over a gable, which 
he found so much the want of, the first time he introdueed Mr. Brown’s 
grooved ridge tiles. The plain tiles Nos. 1, 2, 3, 11, 12, and 13, are 
also in part designed, and in part greatly improved in their propor- 
tions by Mr, Watson. Thus the thirteen first diagrams emanated 
from him, the full size drawings being in our office, and Гат quite 
sure you will feel a satisfaction in having the subject correetly stated. 
It is rather a singular cireumstance that from the number of archi- 
teets practising, Mr. Brown has not introduced any other designs, 
pou the whole of the thirteen һауе been in general use fora 
period averaging more than three years. 

I am, Sir, 
Your obedient servant, 
Woodlands, Rozert HAMILTON. 
Norwood, Surrey, 
Dec. 13, 1844. 


Aix-LA-CnaPELLE.—The restoration of the celebrated church of Notre 
Dame, originally erected by Charlemagne, is proceeding with great activity. The thirty- 
two magoificent colunius,some of marble, others of granite, which had heca carried off hy 
the French to Paris, have beea eotirely repolished, and are ready for being put up as before 
withia the ceatral octagon. They came originally from Rome sud Ravenna, and were 
ordered by tbe royal founder to be employed for this editice, in the year 720, 
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ON THE PROPOSED NATIONAL EXPOSITION; 
OR Yearty EXHIBITION or WORKS оғ Art, MANUFACTURE, AND 
TRADE. 
No. П. 


Some fatality attends men of genius іп Eugland, above tliose of any 
nation on the earth, and simply, 1 believe, for want of sueh an esta- 
blishment, both as a nursery of worth, a storehouse of merit, and a 
refuge for the destitute. This may appear a startling sound to per- 
sons not initiated in tlie secret memoirs of the brightest minds and 
best of men; but, to him who has seen, as [ have, the struggling worth 
of Dodd wanting daily bread, Dundonald sleeping upon “straw, and 
Aceum without fire in a garret in Islington, it will excite no surprise $ 
more especially when it is remembered that, in this kingdom, few 
Boards exist which do not merit the appellation of blocks; where the 
abuse of patronage reigus paramount; one where, during thirty years, I 
have known only one public secretary whose letters were either intelli- 
gible on the one hand, or bore on the other any reference to the sub- 
jeet in question, so that, in less than twenty vears, no evidence what- 
ever exists to which any rational being would refer; where, I sav, the 
higher patronage is so grossly ubused that qualification is the last pos- 
sible consideration in the appointment made, albeit thousands of lives 
and millions of money rest on the hazard of the official die ; and where, 
in addition to all this, the monstrous applications of etiquette so ob- 
viously defeat every effort of worth, that even a confessed blunder 
must not be enquired into by any future Board ; although its notoriety 
becomes published in Gath and proclaimed through the strects of 
Ascalon by the common experience and consent of all society; and 
where too, as [ have before asserted, По one institution exists em- 
braeing, in the most distant degree, its views, its powers, or its wortli 
unto man. 

It will be said, perhaps, we have the “Society for the Eneourage- 
ment of Art, Manufactures, and Commerce.” Let us see tlie fact,— 
it issues a yearly list of premiumsand trinket prizes for subjects oddly 
chosen and strangely measured; for І remember, some thirty years 
ago, it offered a gold medal, or one hundred guineas, for refining 
whale oil, when Dundonald, Dinsdale or Nicholson, then engaged over 
it, eould have commanded five or six thousand guineas easily—but 
gas was then rising above the horizon of oil—and a hundred mure such 
absurdities; and to obtain these prizes all ideas of patent, profit, or 
further benefit must be repudiated, so that he, who must live, tells his 
knowledge to the world, in ninety cases ont of the hundred, idly with 
valuable things, while silly ones readily receive the so-ealled reward, 
a ease of which I remember quite in point —a premium was refused (at 
the instanee of Hume the druggist), for the best permanent white ever 
yet made for water painting, and a premium given to Blaekman for 
some trash ealled oi] evlours in cakes, so permanent that no man ever 
yet could use them at all, these cakes being real brickbats ! 

The late Dr. Charles Taylor, its then seeretary, was my personal 
friend. 1 have carefully watched its career, and unhesitatingly and 
fearlessly І proclaim its total incompetence to produce its founders” 
wished-for end. 

1 have lost, in the current of time, all recollection of the actual pre- 
mium received, many years ago, by Mr. Н. Trengrouse when he com- 
municated to this society the means of assisting vessels in distress by 
rockets—it might have been a silver Isis medal—but I do knaw that it 
lay a dead letter, and certainly no profit to Ттепргоцве, until Dennett, 
by way of trade, copied it a quarter of a century afterwards, when 
Carte, the Ordnance storekeeper, copied him in his turn, and. society 
has reaped some long deferred benefits, and ninety-nine edueated men 
іп every hundred remain ignorant of the faets to this day. 

Something very similar occured with the non-capsizable and поп- 
swampable life boat—though a common boat sent to seainthe William 
Darley, Hamburgh steamer, from Kingston-on-Hull, ten years ago, as 
mentioned in my last paper, and that by an individual who would have 
smiled ineifubly to have seen his boat placed, with poor Christopher 
Wilson's, in the Suciety’s archives, until time permitted some Ship- 
wreck Society bird to copy it: and, E ask, could such things be with a 
National Exposition of Works of Art, bearing the real inventor’s 
name. Here, Sir, Mr. Trengrouse's name would have been written in 
letters of gold, here the laurel wreath given by ancient Rome to all 
who ‘served the state" would have been entwined for his brows, here 
he had found fortune as well as fame, and that һай been rendered unto 
Cæsar whieh of right belunged unto Cesar; here no Seppings could 
have lined his nest with the moss and feathers appertaining to Skeene ; 
here the poor starving German of whom Sir William Congreve bought, 
for a few shillings, the subject of two patent rights, would have re- 
ceived that protectiun and reward which no silver medals or gi t gin- 
gerbread could give, in the nature of things, while, with the Society, 
the light was hidden beneath a bushel, 

n 
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I have a volume of facts from the experience of five or six other 
persons of similar character, Now, Sir, if these unquestionable errors 
of our practice апа defects of our established usages and institutions, 
which strike at the root of all the best impulses and dearest ties of the 
community, do not prove the want of an Exposition I shall cease to 
judge of facts by my senses, or call upon those of other men. Now to 
the ways and means I propose for forming their Exposition. 

To raise five thonsand shares—devisable by will, hut not transfer- 
able in the way of traflic—at ten pounds per share, with calls of £1 
only at periods to be fixed, and with powers to call for a future ten 
pounds on each share, or raise additional shares of the same value 
and in the same manner, would amply suffice. 

The commencement of course requires some funds; but ina bond fidc 
utilitarian cause, and which could scarcely fail in its objects and end, 
scores of capitalists would be ready to aid us. It might be provided 
that as soon as one tbousand shares are subscribed—the business of 
the Institution was to commence. Ifall party feeling, all political and 
polemical prejudice be excluded, І have no doubt of success: а com- 
mittee of friends to the cause should be at once solicited, a secretary, 
pro lempore, appointed, &c. &c. 

A council of twenty-four should govern the affairs; six councillors 
going out every year and others chosen. The secretary, collector and 
servants alone to be paid. 

On deciding upon a plan of building, such should be chosen 3s 
would admit of each portion being part and parcel of an uniform 
whole, and so constructed at first that it might be gradually enlarged. 
With reference to receipts beyond paid up capital—first, Шеге would 
be certain ones arising from fees of one shilling, to be paid on admis- 
sion, іп every five pounds value of the admitted articles secondly, 
one shilling from each visitor fdmitted on any one of the four days of 
the week when it is not open for gratnitous admission, Monday and 
Tuesday being devoted for public admittance gratuitously. There 
would also be the gifts and hequests from the affluent. 


[WILHELM DE WINTERTON. 
December 4, 1944. 


ON MONUMENTS, 
{Abridged from the Ecclesiologist.* ) 


The theory and proprieties of Christian Monuments һауе naturally engaged 

considerable attention during the last few years, as forming a most important 
part inthat revival ot architectural taste, which seems at length to have par- 
tially dawned in this country. Much investigation of ancient examples, and 
much eloquent enforcement of their universally fine feeling and graceful 
beauty, have already effected more than we might have hoped for in improv- 
ing modern practice, and in checking that restless and ill-judging caprice, 
which owned no standard of excellence, and had no consciousness of the ab- 
surdities of its own creation. Тһе half-naked marble effigy, ihe heathen em- 
blems of inverted torch and cinerary vase, the pediment and the pilaster, the 
cupid and the cherub, have given place, in many a church, to the Catholic 
symbol of the blessed Cross, the glowing Memorial window, or the consoling 
and inspiring portraitures of Saint and Angel. Once more will monuments 
.represent the departed, sleeping, as of old, in hopeful peace: not dead, ex- 
tinet, annihilated, nor agam in any unreal attitude of life; but only as it 
were, in expectant slumber, withdrawn but fora time from their fellowship 
with earth. Ina word, we are beginning to feel the force and meaning of 
these things, and heartily to abjure and detest the wretched and profane 
irash which, for the last two centuries, has disfigured our churches. 

So searching has been the enquiry into this subject, that perhaps little now 
remains to be said about monuments, viewed simply as architectural features. 
lt will not be our object to attempt to throw additional light on what is 
already well understood, but rather to discuss the ancient principles in con- 
nexion with present usage, in order to point out what kinds of menuments 
are best under particular circumstances, and how they may be treated in an 
age which refuses unconditionally to accept, even on questions of architec- 
tural propriety, the authority of medizeval antiquity. 

The evils of sepulture within the walls of churches are now beginning to 
be felt and acknowledged. Many an old church has alrcady been brought to 
the ground from this cause ; and many more are, to this day, distorted, dis- 
jointed, and senonsly endangered (as was our own St. Sepulchre's, till its re- 
cent restoration), from the lapsing of the foundations through the same means. 
And though this extensive mischief has generally been caused by the most 
culpable carclessness, and might perhaps be easily avoided in future, still 
there are other reasons which combine to render the practice decidedly ob- 


к The * Ecclesiologist? is no longer connected with the Cambridge Camden Soclety,— 
Editor, 


(Макон, 


jectionable, except under certaln eireumstances, which we shall hereafter exe 
plain. 

All the ancient monuments which are to be met with iu this country, may 
be classed under eight genera] heads. 

‘these are: 

I. Sculptured coffin-stones. 

2. Recumbent effigies. 

3. Plain and low sepulchra) recesses, with or without either of the above. 

4, Brasses and incised slabs, 

5. Canopied mural tombs, differing from (3) in slze, projection from the 
wall, and degree of richness. 

6. High-tombs, often bearing a brass or an effigy of stone or alabaster. 

7. Floor-crosses and Lombardie slabs. 

8. Sunken effigies, i.e., slabs showing a part only cf a figure, in an open 
circle or quatrefoil, at the head or feet, or both. 

Each of these will demand a few observations as to their appropriate use. 

For a Founder, especially if of rank ос consequence, nothing can Le more 
correct than a low arched recess in the chancel or aisle wall, provided the 
style be not later than Decorated. А low shelf, or ledge of masonry, should 
be placed under it against the wall, upon which either a recumbent effigy with 
clasped hands may be laid, or a coffio-stone, sculptured in bold relief with a 
floriated Cross. If it be preferred, it is still less expensive to lay down a flat 
slab of dark native marble, bearing an incised Cross with floriated stem and 
calvary, and with the arms or badge of the deceased by the side, and a legend 
cut in deep characters round the edge. This is an elegant and simple design. 
At the same time we should have some hesitation in recommending its intro- 
duction in an ancient church, which would in some sort be committing an 
anachronism ; but in a new edifice, and under the above circumstances, it is 
perhaps almost exclusively correct. For it is probable that founders’ tombs 
were peculiar both in position and design. Even now they are common 
enough in the north wall of chancels, though a vast number may have been 
destroyed in demolishing credences and sepulchres, for which they were often 
used, or may now lie hidden behind wooden altar-panelling. If the founder 
of any new church should desire this ancient form of sepulture, the tomb 
might very well be constructed during his life-time, and a recess prepared 
under the wallin laying the foundations. Such anticipative works were ех- 
tremely common in ancient times, as we may infer from dates and names 
partly cut and never finished, 

Recumbent effigies are confessedly among the most touching and interest- 
ing ornaments ofa church. We doubt if any object more strongly arrests 
the attention of all, whether young or old, learned in, or ignorant of Eccle- 
siology, than the simple figure, as it lies prustrate over the tomb, ungraceful 
though it be in its drapery-folds, and rudely severe in its outlines. The 
eross-legged knight in bis hauberk of mail; the bishop with chasuble and 
staff; the ahbess in wimple and habit. 

The same, but in a much lcss degree, might be said of Brasses, Неге how- 
ever wc have no hesitation in urging our artists to recover so fine and effec- 
tive a department of Catholic art. We believe that brasses are the most 
fitting kind of monument that, under general circumstances, could be adopted. 
When we consider that their cost would not exceed, and seldom equal, that 
of mural tablets, we shall think it strange indeed that a positive and most 
unsightly disfigurement should so long have been universally preferred to 
one of the greatest ornaments which а church can possess, Tbere may in- 
deed be at present a difficulty in procuring them of correct execution, and 
reasonable cost, though we shall always be glad to give information how tbis 
may be done; but a genera! demand for them would immediately produce the 
requisite supply.? 

Sculptured or incised slabs are precisely on the same principle as brasses, 
for which they were probably a less costly substitute, These are generally 
late, and of alabaster; but early examples are found, sometimes on high 
tombs, It may be remarked that various slabs of this kind are sometimes 
marked with five small Crosses, like altar-stones, as at St. Peter's, Temps- 
ford, Bedfordshire; a circumstance likely to mislead. We have met with 
several other instances ; one at St. John's, Stamford, 

The canopied mural tomb is the most costly and beautiful of all monuments. 
It ought to have crockets, pinnacles, finials, shafts, buttresses, panels, and 
tracery, with under-groinings, colour, gilding, and diapers, aecording to the 
style and design. In some cathedrals these stand isolated like a shrine ; but 
this is rarely the ease in parish churches, where tbey are almost always 
strictly mural? Generally they are formed in the wall, which is recessed to 
the depth of about two feet, to include a table-tomb without projecting beyond 
the wall-line. Effigies seem the must usual and appropriate complements of 


2 We have seen some excellent brasses furnished hy the Messrs. Walker, of London, 
One large double brass, with canopies and legend, cost 60; another, a floriated Cross, 
with calvary and legend, €15, We take this opportunity of informing our readers that 
these gentlemen have made arrangements for making monumental hrasses to any size and 
degree of richness. 

з The most beauliful example within seven miles of Cambridge, is at All Saints, Land- 
beach, The fine specimens at St. Michael, Trumpington, and АП Salnts, Little Shelford, 
may also be mentioned, 
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these recesses, which must be regarded as partaking of the character of 
niches. А vast number of ancient mural tombs of this kind remain ; many 
exInbiting the finest possible workmanship, and the greatest profusion of 
ball-flowers, mouldings, feathered cusps, and other decorative detail, We 
need hardly cite the incomparable tombs of Westminster Abbey, nor observe 
that the Perey Shrine, at Beverley, may indeed have once been the wonder 
of England for its chasteness and extraordinary richness of ornament. 


Some examples of Perpendicular date, by their enormous size and height, 
vinlate true principles, which require that such features should always һе 
subordinate. Such an extravagant design is the tomb in the chancel of 
St. Andrew, Шпрһат, Norfolk, which extends from the ground to the roof. 


This kind of monument, however, in no respect defends that favourite 
modern deformity, a Gothic mural tablet. We object to these altogether as 
most faulty on the grounds both of principle and effect. 11 is just like trying 
to make galleries look tolerable by panelled Gothic fronts. A white marble 
slab, enclosed between two buttressed pinnacles, and recesssed same few 
inches behind a crocketied canopy, the whole standing out perhaps ona 
muulded bracket between two windows, or over а door ; this is often erected, 
ata very great cosi, under the mistaken idea that because its details are 
Gothic, it is therefore consistent with Gothic principles.¢ 


A priest's monument must be devoid of high pretension. Either a brass, 
or a floor-cross, with a chalice sculptured on one side of the stem, is the most 
fitting. It should be laid down in the chancel floor, in our opinion, whether 
it immediately covers the body or not. For а grave-stone, in its highest use, 
is not so much intended to mark the exact spot of sepulture, as to record the 
fact, and commemorate the event in the prayers af the Church. Monuments 
form so conspicuous a part of decoration, as well as of the moral of church 
architecture, that to deny them a place іп the interior of the sacred fabric 
would be to deprive it of no inconsiderable portion of its religious effects. 


High tombs occur principally in ehaucels, or near Altars, and usually 
attached or at least close to the wall. They were often used for Easter sepul- 
chres. The position on the north side of the High Altar is well known. At 
Ail Saints, Milton, and St. Mary's, Sawston, near Cambridge, there are high 
tombs in this place which date after the * Reformation." The latter was 
erected during the reign of Queen Mary. The best place, however for these 
tombs is a chantry chapel. Tere they may һе rendered gorgeous with he- 
raldries and painted effigies. іп other parts of a church they аге apt to be 
too cumbrous, as well as too prominent and conspicuous. For example, the 
alabaster effigies so commonly in vogue from the time of Queen Elizabeth 
downwards, generally partake too much of pride and ostentatious display in 
their great size and the exuberance of their ornament. Thus they encumber 
rather than decorate a church, Nevertheless, they are infinitely better than 
the modern pagan marbles. Upon the whole, however, they appear to us the 
least desirable to revive of any kind of mounment ; and, indeed, they were 
the invention of a late period, at least in their isolated and altar-like form ; 
for when placed under rich canopies, their nature and effect are materially 
changed, principally from their recessed position within a wall. 


There is an unusual hut very becomiag kind of monument, which may be 
called the coped high tomb, of which a specimen from the church-yard of St, 
Giles, Bredon, Worcestershire, is given in the Instrumenta Ecclesiastica, Part 
ПІ. There isa fine example at St. Mary's, Sallord, Bedfordshire. In this 
case, the design resembles a low coffin-shaped sarcophagus, standing about 
two feet above the floor. 


The sunken effigy is a device which might perhaps be fit for modern adop- 
tion, though ancient examples are cither so rare, or so little appreciated, that 
we doubt whether a single attempt has been yet made to revive their use. 
For this reason it may be well to describe them in detail, A thick sish of 
slone or marble has a deep circle, quatrefoil, or other geometric aperture, 
sunk in its upper face at one extremity, in which, a little below the level of 
the surface, is represented the head and neck of the deceased, and sometimes 
part of the clasped hands, as if the whole figure were encased, and but par- 
tially revealed from within the solid stone. At St. Andrew’s, Utterby, St. 
Oswald’s, Howel, St. Nicholas, Normanton, and St. Stephen’s, Carehy, all in 
Lincolnshire, very goad examples occur. Sometimes the feet are shown at 
the bottom, as well аз the head at the top ot the slab; but this is not very 
olten found. 

Coffin-stones are often raised on low plinths of masonry, even when not 
placed under an arch. At St. Germans, Seothern, Lincolnshire, there is a 
beautitul one sculptured in reliet, of Early English date, it is placed close to 

—————— NN 


* We think ourselves justified In this opinion, even though a very few mural tablets 
occur (аа at АП Sainta, Bakewell), of ante-reformation date. Теге ia a great want of 
propriety iu thus perching aloft that which shoutd Не immediately over the ground, as the 
Шен of contact with earth із surely un essential one іп monuments, 


5 Sepulehral recesses, as described abnve under the third hend, with effigy in full vest- 
ments, are not very uncommon. But even these are more usual in the nave or aisle wall. 
than in the chancel. Many examples of these monumenta may һе found in * Fisher's 
Colleetinn of Bedfordshire Antiquitles,* nnd in that noble work, *''he Sepulchral Monu- 
meuts of Grent Britain,' 5 vols. follo, published In 1795, which Cantains n great number of 
illustrations of every kind, style, and period. At St. Mary's, Fulbourn, near Cambridge 
there is an emaciated cfligy of a former Hector, close to the Altar, ' 
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the western entrance; a remarkable pasitian, which we remember to have 
observed elsewhere, and one that may perhaps have been dictated by a sense 
of unworthiness tu approach nearer to the Altar. 


ON THE MARBLES OF IRELAND. 
Ву Ма. WILKINSON. 


Read before the Geological Society of Dublin, January 8, 18459. Тһе 
paper was illustrated by upwards of £0 fioe specitnens of polished marbles 
fram various localities in Ireland. Some of these were exceedingly beautiful 
and much admired by the members present, mo t of whom were not aware 
that Ireland possessed so many varieties of native marble, 

In bringing under the notice of the society the accompanying specimens of 
the marbles of Ireland, I have thought it would not be altugether uninterest- 
ing, nor alien to the objects of the society, that a few reraarks should he 
made on the subject. Тһе designation ‘marble’ implies, as every one is 
aware, a quahty of stooe which admits of comparatively easy conversion, 
and is wurked to a smooth surface susceptible af polish. Those stones whieh 
are capable of receiving a high degree of polish and brilliancy of effect, like 
the variety of diamonds, gypsum and spar, &c., have been by most nations 
held in estimation, and have in various ways been used for ornamental pur- 
poses. The word marble does not however apply to the latter, but to those 
which are harder than gypsum, and being found in considerable masses are 
suitable for larger operations, aud in its most restrieted sense to the lime- 
stone formations only. The marbles of a country are amongst those geolo- 
gical products, which in an economie point of view are perhaps the most in- 
teresting in consequence of the various useful and ornamental purposes to 
which they шау be applied. 

The use of marhle in ireland during past periods has been very limited, and 
even at present the purposes for which it is used are very circumscribed. This 
arises possibly to some extent from the very little general information which 
exists relative to their varieties, and to the uses of which they are susceptible. 
The specimens now on the table, with a few brief observations relative to their 
externa} characteristics, and the localities where they were found, are there- 
fore submitted, in the hope that some little advance, however small, may be 
thereby made in their more general application. While the marble rocks of 
Treland have been quietly reposing in their native beds for many centuries 
past, the marble of other nations, where the arts and sciences have flourished, 
has been extensively used, There is an aphorism which prefers “ vse before 
ornament," and it is well illustrated in connexion with the various rocks— 
those alone which were necessary for the construction of habitations, for the 
formation of places of security, or for ordinary public works of utility, have 
been brought into use. The refinement of the age, and the consequent in- 
fluence of higher feelings, have, however, brought into use those fioer-tex- 
tured and variegated-eoloured rocks, which, while they furnish ornament 
and delight the eye, enable the skilful sculptor, һу the clear and delicate out- 
line ihey are capable of forming, to imitate and almost indefinitely to perpe- 
tuate those triumphs of art in which, by unity of expression and perfect 
harmony of outline, Nature seems almost to have һееп surpassed. Of such 
may be mentioned those celebrated sculptures of beautiful farms which have, 
by means of marble, perpetuated the elegant and expressive allegories of the 
ancient Greeks to the admiration, if not to the emulation, of the present 
generation. The use of marble hy the ancient Greeks and Romans appears 
to have been carried to an almost unbounded extent. The number of marble 
statues in the city of Rome alone almost excecds belief. In the writings of 
historians we are made aequatnted with the extensive use made of the marble 
rock by the most refioed nations. Thus we read of the very elaborate mar- 
Ме cmbellistiments of the ancient Indian temples, of the elegant and luxurious, 
baths in which the ancient Romans and the inhabitants of eastern nations 
indulged, and of the refreshing coolness which the polished surfaee of the 
marble produced. The use of the marble was, however, but lite known in 
Europe during the dark ages whieh succeeded the fallof Rame ; and even 
until the revival of the fine arts in the fifteenth century, when the Italian 
school of architecture produced a different tas‘e, the use of marble was com- 
paratively very limited. The resuscitation of art prevailed in dilierent ap- 
plieatiens of marble; and it was then cxclusively used for form ng the inter- 
nal faces of the walls, for te embellishment of buildings, hy using variegated 
coloured marbles. in the age of Elizabeth marble was extensively used in 
England for large monumental tombs, the decorations cf fire-places &с. At 
this period variety of colour was the chief objeet sunght. and to a limited 
extent marble was then used in Ireland for the same purposes, ‘The mate- 
rials so used were almost without exception procured from Italy. During the 
last century marble wis chiefly employed in the deenration of elumney pieces. 
for ornamental slabs or similar purposes. the material being worked acconl- 
ing to the fashion or taste then prevailing. in imitation of the ornament com- 
mon to the revival of the Malian architecture, and familiarly known as the 


ШЕ 


54 THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


cinque cento style, and which consisted in inlaying the forms of flowers or 
figures in different coloured marbles, for costly chimney pieces or other works 
of ihe kind, which possessed a beauty in design much in advance of the com- 
mon or general use at its fitst introduction. Many such examples of the 
working of marble are met with in Ireland. At the present day the use to 
which marble is generally applied is varied ; but, with the exception of statu- 
ary, it 1s extensively used but for very few purposes, amongst which may be 
stated the construction of chimney pieces, mural tablets, flooring ornamental 
slabs, hearth-stones, vases, and in some few instances staircases and columns. 
Its most extensive use is, however, for chimney pieces and mural tablets. 

For most of the purposes stated the marbles of Italy are still imported for 
use in Ireland, and it thus more immediately concerns the Geological Society, 
in the practical consideration of their pursuits, to investigate the quality of 
the marble productions of the country, in order that the professional archi- 
tect m y be enahled to avail himself of such information and apply them in 
the designs entrusted to his execution. 

Although the use of marble or ornamental stone in internal decoration is 
as yet very limited, there can be but little doubt that with the advancing 
improvement of the country marble will hereafter be more extensively 
brought into use, and made to contribute both to the ornament and solidity 
of our edifices much beyond the present practice; and there is по doubt that 
with greater use much improvement would be made in the mode of working 
the material. To ihose who may be of opinion that the labour of converting 
the material to use may be an impediment to its more general adoption, it 
may he proper to make a comparison between the labour encountered in com- 
pleting the almost innumerable sculptures which remain to us of ancient 
Egypt, worked out of the hardest basalts, granites, or poxphyritic rocks, and 
the difficulties encountered by artists in the use of marble rucks, the difficul- 
ties bearing about the same relative proportion as the use of marble would to 
that of plaster. The use of marble at the present day, and for the purposes 
to which it is most commonly applied. is very different fram the practice of 
a former age. Every one must be familiar with the ordinary mode in which 
marhle is applied in the constriction of common chimney pieces, consisting 
of nothing more than the division of the block into a number of slabs, which, 
by the aid of plaster of Paris and iron holdfasts, are secured together in 
imitation of a solid mass. However sufficient this may Бе for ordinary pur- 
poses, it is certainly very inferior to the construction from the s.Jid endur- 
ing stone. In all the ancient domestic buildings of the country we find the 
solid chimney pieces constrncted of limestone or dark marbles of the locality, 
and where undisturbed these are generally still in a sound and perfect state. 
Old street buildings in ihe west of Ireland, and at Kilmalloek in particular, 
present examples of this construction, and possess a very pleasing outline. 
Instances will very often occur in country mansions or public buildings in 
the vicinity of which local marbles are attainable, in which such construc- 
tions might be imitated with great economy and cffcet, and where f г many 
architectural purposes it might with much advantage be very extensively 
applied 

Тһе physical or external character of the marbles constitutes the ehief con- 
sideration with reference t» their use for decoration or ornamental architec- 
ture, their colour and internal structure being the most important. Their 
chemical character has reference more to the facility with which they may 
be converted into use, and iheir capability of receiving and retaining a cer- 
tain polish. In their simplest and purest state, marbles chiefly consist of 
carbonate of lime, which is of a white colour; the whitest hind, however, is 
frequently associated with quartz or silex, which more or less deteriorates it, 
This is more or less united both chemically and mechanically in various ways 
with nearly all the marbles. The variations in colour arise chiefly from ассі- 
dental causes, in the greater or less admixture of carbon, or the stains of 
various metallic oxides, or the sectional outlines of embedded fossils. Mag- 
nesia enters largely into the serpentine variety of marble. The m: ге chrys- 
talline and least earthy marbles are the least durable. The compact or finely 
granular crystalline marbles being superior to those which are largely crystal- 
line or of a slaty texture. Almost all the varieties burn into quick lime; 
several of them, however, exfoliate in the conversion before they become 
caustic, and fall into sand when exposed to the ordinary mode of separating 
the carbonic acid; such qualities are, therefore, very inferior for ordinary 
cement, as they make a cosily and meagre mortar; it is, however, to their 
use as materials for decoration that the present observations are chiefly in- 
tended to relate. 

The colours of the marbles of Ireland are almost as numerous as those ob- 
tained trom Italy. The dark colours vary from jet black to datk dove colour, 
purple, blue, and grey. The light colours vary from the pure snow-white 
to the celined, cream coloured, pink, and light grey. Тһе variegated consist 
of the serpentine, black and white veined, mottled, and those marked with 
fossil organic remains. The serpentine is here included, from its common use 
for ihe purposes to which marble is applied, and from its being so commonly 
called the ** green marble.” although it is not, strietly speaking, a marble 
The black marbles, which are those of most value in Ireland, are extensively 
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met with, and belong to the formation familiarly known as the lower lime- 
stone, "The merchantable beds of the best quality are met with in the coun- 
ties Galway, Limerick, Carlow and Kilkenny ; in tbe counties of Mayo and 
Waterford black marble is also met with. Atthe former places they have 
been extensively worked. 

The best quarries are considered to be those close to the town of Galway, 
near the bank of Lough Corrib. Lt occurs there in three beds, varying from 
about 9 to I2 inches in thickness. One of these is called the London bed, 
most of the black marble raised from it being exported to London ; blocks are 
raise] from it of an average size of about 5 to 10 feet іп length, and 4 to 5 
feet in width ; blocks of the size of 20 feet Iong may be raised. Some in 
lengths of 16 feet have been exported, and converted at the Esher-street 
marble works in London into a magnificent staircase far the Duke of Hamil- 
ton,in Scotland; the wide steps, large landings, and solid carved balus- 
trades being formed of this marble worked to a beautiful jet black polish ; 
and, doubtless, when brilliantly lighted, and surrounded by various other 
brilliant accessories appertaining to a palatial residence, will produce an effect 
of princely grandeur which to a contemplative mind would originate reflec- 
tions on its present use, and the countless centuries it has laid dormant in its 
native beds, where it has been protected by the overlaying limestone from 
the violent disturbance which its broken and rugged surface exhibits; nor in 
a less degree would it originate reflection on the rude labaurs of those whi, 
ignorant of its destiny, have raised it from its native bed, and the numerous 
hands and skilful artists 1t has given employment to in its passage to its pre- 
sent destination. The marble beds are covered іп the new quarries by about 
twenty feet of limestone, the raising of which adds much to the expense of 
obtaining it, although a considcrable sale occurs of the limestone for common 
building purposes. Except near the marble beds the quarrying of itis effected 
by gunpowder. A considerable quantity of this marble is sawn by water 
power into slabs, and exported from Galway in that state to England and 
America. These marble beds most likely embrace a considerable area, and 
also continue nader the water of Lough Corrib, with which they are now 
nearly on a level. At Oughterard, the western extremity of the limestone 
formation. and in several other parts of it, similar marble beds are met with 
and worked ; tbose at Oughterard, in the opinion of the marble workers in 
London. contain more or Jess silica, which renders them less valuable. At 
Limerick considerable quantities of black marble are raised, and both used in 
the locality and exported. At Carlow and Kilkenny very fine black marble 
is raised; at Kilkenny the best beds, which were very thin, have, I am іп- 
formed, been nearly exhausted. Most of the marble obtained from Kilkenny 
abounds with shells. and which become more marked and conspicnous as the 
marble becomes dry and exposed. Chimney-pieces made from the Kilkenny 
marble are to be met with in most parts of Jreland and are familiarly known, 
an extensive use of this marble having at one time prevailed ; that which is 
a jet black and free from shells is now more generally esteemed, The polish 
of black marble is considerably affected by dampness, and is much preserved 
and improved by being kept dry. 

Wherever the black marble beds are met with they are assorted with the 
limestone beds, and the difference in quality appears almost accidental ; some 
of the over or underlying beds often present a strorg contrast in the quality 
of the stone. 1n other places there is a gradation in character from tlie ad- 
joining ordinary limestone to the fine marble. In the impure limestone for- 
mation of the calp series beds of black marble are frequent. They are gene- 
rally more or Jess marked with fossils, and inferior to those Leds belonging 
ta the lower or light-coloured limestone formations, and seldom receive a 
good polish. Wherever the limestone formation prevails in which the marble 
beds oceur, the economy of raising it 15 dependant on the depth of overlaying 
rock ог soil which requires to he removed, and of the demand which exists in 
the neighbonrhood for the common rock, either for masonry or burning into 
lime. ln some localities the limestone rock itsclf more than repays the cost 
of removing it; and in those localities where this formation prevails these 
considerations and the quality of the marble beds determine the economy of 
raising it. Except at Galway and Limerick, where much ol it is exported, it 
is almost solely used in the surrounding localities for ordinary purposes, and 
most extensively for large grave stones, for which purpose it is sawn inta 
slabs of three or four inches thick, and for this the demand 15 very consider- 
able. The best qualities, however, are seldom so used. 

Dark grey «nd dark motiled grey marbles are met with chiefly in the King’s 
County and several parts of the county of Cork. Near Tullamore marble is 
obtained in large blocks capable of receiving a fine polish, and considerable 
usc is made of 1t for chimney-pieces and work of that kind. The limestone 
around Cork produces casy working marble of a light grey or dove colour, 
and more or less mottled, and receives a good polish. Іп the primary dis- 
tricts of the county Donegal a light grey and bluish-grey coloured marble, 
of close grain, is met with tu a great extent; it is, however, most of it, hard 
to work from the quantity of silex it ecntains. The same kind, and of a 
bluish tint, is also met with very freynently in Connemara. Marble of this 
description is common to most primary disiricts—it is compact in texture, 
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but does not often produce a satisfactory polish. Most of the primary lime- 
stones are met with in exposed ridges of surface rock, alternating with or 
embedded between rocks of the slate formation, and the strata generally pos- 
sess a vertical or strongly inclined direction. In the northern portion of the 
county of Donegal it is, however, very frequently met with in successive 
horizontal beds and easily quarried. Inthe counties of Donegal and Galway 
primary limestone of a coarsely crystalline texture is abundant, polishes very 
well, and varies in colour considerably. Most of the limestones of the country 
whieh are of a fiue grain are highly crystalline, are susceptible of a polish 
and produce a light grey and bluish-grey colour. Of the light coloured 
limestones the pure white is most esteemed ; it is met with in Connemara, and 
in several localities is exceedingly compact and hard; it is found in narrow, 
vertical or highly inelined seams between the slate racks, and contains veins 
parallel with the vertical face of the seams, which prevent any cubical masses 
beyond a small size from being obtained—its great hardnees in conversion, 
and the difliculty of quarrying it renders its use very limited. 

White marble occurs in the western portion of the county Donegal, and 
differs mueh from that of Conremara; it is coarsely granular, of compara- 
tively easy conversion, сап be obtained in eubical blocks and in great quan- 
ities; its very eoarsely granular texture, however, is prejudicial to it far 
many purposes. Some of this marble has been employed in sculpture, and 
has appeared in the exhibition of the Hibernian Academy. In comparison 
with the white marbles of Italy, and that from Carrara, which is Ше kind 
chiefly imported into. Ireland, the white marbles of Ireland are certainly in- 
ferior for sculpture and the ordinary uses to which white marble is applied ; 
where, however, it can be boldly used in these localities where the expense of 
carriage would be much avoided. there is no doubt that it may be frequently 
employed with much advantage for many purposes. 

Ai Cheevy, near Dungannon, very delicate cream-coloured marble is ob- 
tained ; very compact in texture, receives a high degree of polish, aud blocks 
of great length can be proeured. The coarsely crystalline and fossiliferous 
limestone at Ardbraccan produces light-coloured marble of easy conversion. 
Of the varicgated marbles; of lreland, the ѕіслла of the best quality is, per- 
haps, the most beautiful. It is met with in the King’s County in several 
places. The best I am familiar with 18 а veined or mottled sienna, obtained 
near the Seven Churches. Some of it has been wrought into chimney-pieces 
and other ornamental purposes at the marble words at Killaloe; it is sus- 
ceplible of a high polish, and exhibits many bright and distinct colours. 
Marble of the same character also prevails, differing in colour. having a dove- 
coloured ground veined or mottled with the sienna colour. In the county 
Armagh a sienna, or rather brownish-red marble, is met with, containing 
great numbers of fossi] shells, with which it is strongly marked; several 
varieties of colour from a very light reddish brown to a rather dark red are 
also met with, and more or less marked with shells. At Pallaskenry, in the 
county Limerick, a dark red and mottled marble is abundant, and has 
been much used. А red-coloured markle, of a compact Lut slaty texture, 
occurs in the county Cork, extending from the city in a narrow seam, as far 
as Ballineollig barracks, a distance of several miles; it is hard to work, and 
dull in colour, but was at one time extensively used. Тһе serpentine or green 
marble of Connemara is, some of it, very beautiful; generally, however. it is 
of a dull green colour—the injudicious mode of raising it by b'asting with 
gunpowder, has much injured most of what has been raised, and considerably 
prejudiced the sale of it. Blocks of considerable size, from which large slabs 
can be obtained, сап be raised, and many are found lying on the surtace of 
the ground near where the rock is met. The difficulty of conveying it over 
bad roads, and the too high price asked for it by the proprietors, in com- 
parison with what green continental marble can be obtained for, are impedi- 
ments against its more extended use. Black and white marble, and that of a 
mottled character, occurs m several localities ; itis quarried near Cork, in the 
counties of Waterford, Longford and Kerry, and some of the varieties are beau- 
tiful. That ohtained near Mitchelstown is well marked, and receives a high 
polish. The limestone obtained near the Seven Churches in the King's 
County, when polished, produces a рос marble of an even grey colour. It 
isstrongly mottled with very numerous fossil organie remains, which, in the 
opinion of many persons, gives ita very pleasing appearance. 14 is easily 
worked and raised from the quarries in their beds. lt may be remarked that 
this marble in a polished state has been used in the cunstruction of the door- 
way of one of the principal ruins at the Seven Churches. Some of the stones 
retain their polish to this time ; others exlubit decay, and thereby the variable 
quality of the different beds. 1 have only to add, that the foregoing obser- 
vations are to be considered as a slight description of the varieties of the lrish 
marbles, and are тале more particularly to introduce the various specimens 
to the notice uf the Geological Society. 


Совктвн Exaines,—An order has been received at the Hayle Copper-house 
Foondry (Sandys, Carne, and Vivian), for two 40-inch cylinder enginea for the Kew Water 
Works, to be completed in six weeks, besides sundry machines for those works. 
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PATENT REVOLVING GRANARY. 


The revolving granary was invented by a French engineer, M. Vallery. It 
consists of a large wooden cylinder, pierced with holes, and lined with me- 
tallie cloth, and which turns horizontally on its axle; it is divided into dif- 
ferent parts round a hollow tube, which is the centre uf the system ; the ap- 
paratus must only be filled four-fifths, so that there may be room for the 
corn to turn over, during the revolving of the machine; a fan ventilator, 
placed at one of the ends, draws the air from the cylinder, and forces thie ех- 
terior air to pass through the curn, and to go out by the central tube. 'Ihis 
granary possesses all that is necessary for the economical preservation of 
corn for an unlimited time, without the loss of any of the nutritious parts ; 
and it can also be used for any deseription of grain; it protects the grain 
against the devastatian caused by insects witlout employing any deleterious 
gas or injurious matter; and it preveuts fermentati: n even when the corn is 
housed in a wet state. These advantages are attainable withuut incurring а 
great expense fur buildings, and require very little manual labour. 

M. Vallery's system has received in France the approbation of all compe- 
tent judges, The Academie des Sciences, іп a report made by Messrs. Biot, 
Baron Sylvestre, Baron Dupin, Baron Seguier, after numerous experiments, 
formally declared, * That М. Vallery’s revolving granaries rid the corn 
from the insects contained in at the time of housing, and effectually protects 
it from all future ravages, opposing an effectual bar to the ingress of fresh 
insects which would introduce themselves into it—that this system prevents 
fermentation by the airing to which the corn is subjected—that it will muisten 
corn which has become too dry, hy the facility the ventiatiun affords, of 
passing through the corn a current of air impregnated with steam ;—and, 
lastly, that the corn can be warehoused in a much smaller space ;—that, con- 
sequently, this granary, formed on the two principles of airing the corn, and 
of shifting it, possesses all the necessary qualities, as well for the preserya- 
tion of the corn, as for the expulsion of the insects,” 

The patentees intend {о construct granaries of various sizes; from 10 to 
100 quarters, observing, that each granary, being divided into cight сот- 
partments, may contain, if required, eight different kinds of grain. The price 
of each granary is £1 per quarter, according to its capacity, thus, it will bo 
£50 for a granary of 50 quarters. 


RUINS AT NINEVEH. 


There is so much interest attached to the recent discoveries of the French 
Consul, amongst the ruins of Nineveh, that we think the following particu- 
lars, supplied to the Malta Times, by one who appears to have a personal 
acquaintauce with the antiquities recovered, worth addiog to the few which 
we gaye last week. With the early history of the discovery our readers were 
loug siuce made acquaiuted, iu letters from М. Botta himself, and they have 
from time to time been informed of the progress of his researches. We shall 
therefore come at once to results. Tifteeu chambers, some ahove 100 feet 
in lengtb, and evidently formiug part of a magnificent palace, have been 
opeued. Their walls are entirely covered with iuscriptions and sculptures. 
The latter are, almost without exception, historical, aud illustrate events of 
the highest interest, sieges, naval manceuvres, triumphs, single combats, &c. 
The iuscriptions, are in a cuneiform character, and are of such great length 
that all the arrow-headed inseriptions hefore known, if united together, 
would not equal them. Тһе character used closely resembles that fouud in 
the middle column of the inscriptions of Persepolis, lTamadau, (Echataua), 
and Disutun, and in the earlier iuscriptions of Vau. Each wall hears two 
rows of sculptures, one placed above the other, and the inscriptions, contain- 
ing generally about twenty lines, are graven between. Frequently, however, 
they also oecur on the garments of figures, or оп towns and other objects 
found in the bas-reliefs. There cannot be a doubt, therefore, that they con- 
tain a description of the events recorded, and the names of the principal 
actors iu them—iu fact, that they are a portion of the historical records of a 
kingdom. We have alluded to the variety of the subjects described by the 
sculptures, but the spirit and beauty of their execution form the widest field 
for astonishment aad conjecture. To those who have been accustomed to 
look upon the Greeks as the true perfectors and the only masters of the imi- 
tative arts, they will furaish new matter for inquiry and reflection. I shall, 
I think, he hereafter able to show, that, even if they cannot be referred to a 
period much antecedent to the earlier stages of Greek art, they have, never- 
theless, no connexion with it, aud are perfectly original both in design aud 
execution. Whilst probably contemporaneous with many of the most an- 
cient sculptures of Egypt, thcy are immeasurably superior to the stiff and 
ill-proportioned figures of the mouuments of the Pharoahs. They discover 
a kuowledge of the anatomy of the human frame, a remarkable perception 
of character, and wuuderful spirit in the outlines and general execution. Io 
fact, the great gulf which separates barbarian from civilized art has been 
passed. Althoogh the ornaments, rabcs, and various implements of war are 
finished with an extraordinary precision and minuteness, they in no way 


| detract from the effect of the whule, nor do they add heaviness to the figures, 
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The extreme beauty and elegance of the various objects introduced among 
the groups are next to he admircd. The shapes of the vases, of the drinking- 
cups, the sword-scabbards adorned with tions, and the shields decorated with 
animals and flowers,—the chairs, tables, and other articles of domestic use, 
—the ornaments of the head, the bracelets and earrings, are all designed 
with the most consummate taste, and rival the productions of the most cul- 
tivated period of Greck art. There are undoubtedly fanlts in the general 
execution, such as a frequent contempt for the relative proportions of the 
figures ; and it is evident that a variety of hands may be traced in the work- 
manship,—,dihencum, 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
January 13, 1845.—The Prestnenr iu the Chair. 


The following communications were made :— 

1. Description of a Plan for the construction of a spacious Harbour of 
Refuge in the Frith of Forth, or in such locality as may be recommended on 
the east coast of Scotland, as the means of diminishiog the loss of British 
ahips in future, and preserving the lives and property of shipwrecked per- 
sons. By Captain John Donaldson Boswarr, R.A. А Model, constructed 
to show the peculiar Plan of the Breakwaters, and the action of the Flowing 
and Ebbing Tides, was exhibited.— (Captain Boswall’s method is a restoration 
of ihe ancient Romau and Carthaginian mole. The hreakwatcrs are to be 
built of solid masonry, but are to be pierced, at regular intervals, with small 
openings, on a level with the bottom of the harbour, so as to allow the flow- 
ing and ebbing tides to sweep through these openings, and thus to cleanse 
away any sediment or deposit which, where solid breakwaters are nsed, is 
found to accumulate, and in the end to render the harbour shallow and in- 
efficient. This model was heautifully cnnstrncted by our ingenious towns- 
man Mr. Howell, and unseen mechanism underneath raised and depressed 
the water, so as to give it all the effect of the flowing and chhing tide. 

2. On a New Method of rendering Baily's Compensation Pendulum free 
from Hygrometric influence. Бу Ronenr Bryson, F.IR.S.E. The process 
was exhibited.—It is well known that simple pendulum rods of every mate- 
rial are lengthened hy heat and shortened by cold. Wood is found to be 
less affected by temperatnre than metal, and has therefore latterly come 
much into use. But wood is liahle, on the other hand, to be affected by the 
hygrometric state of the air, that is, the pendulum rod is swelled and elon- 
gated by damp, and contracted or shortened by dryness. Мг, Bryson's ob- 
ject in this improvement is so to treat the wooden rod that it shall be little, 
if at all, affected hy the damp or dry state of the air; the late Mr. Baily 
having compensated, by the leaden bob of a particular length, against the 
effect of heat and соја. Mr. Bryson, then, places his wooden rod, fitted 
with its springs, (с. within a metallic tube, which is pierced with small 
holes, and he makes this to turn constantly like a roasting spit over a num- 
ber of small jets of gas,—-which process has the effect of completely dissi- 
pating the moisture which exists in the wood, and while in this state the rod 
is suddenly withdrawn from the tube and plunged over head into another 
upright tube filled with copal varnish, and there allowed to lie for 24 honrs. 
The varnish thus penetrates every pore of the wood, and coats it also on the 
surface and on both ends, so that it is rendered perfectly proof against hy- 
grametric influence. 

3. On admitting the Back Light in а Portable Diorama, upon different 
parts of a picture at different times; and on nsing light from oil, &с. By 
GroncE Tait, Esq.—This was a beautiful and ingenious addition to the 
effects capable of being produced by Mr. Tait’s very elegant invention of tlie 
Portable Diorama, whereby the light can be shut off, or introduced to dif- 
ferent parts of a picture, and is very effective, especially in night views. 


January 27. —ALEXANnER Bryson, Esq., M.G.S., in the Chair. 


The following communications were made :— 

1. Account of the Public Werks at Harttepoal ;—particularly the Coffer- 
dam, hy which the water of the sea was shut ont from above 200 acres of 
slake, during the excavation of the tide-harhour, the docks, and the building 
of the quay walls. By Mr. James MILNE, engineer, Newcastle-on-Tyne.— 
A model and drawings to scale were exhibited.—This was a valuable detailed 
acconnt of the publie works carried on at Hartlepool; and particularly of 
the manner in which the great cofferdam was constructed, and the driving 
of the piles was facilitated, and contained practical remarks on the best 
angle at which the piles, both seaward and landward, ought to be driven.— 
The model and drawings were beautifully executed to scale, and were much 
admired. 

2. Description of a proposed Valve for the Atmospheric Railway, with a 
Drawing. By Mr. James Bearriz, Montrose.—This was a very ingenious 
suggestion for a continuous Valve for the Atmnspheric Railway. А semi- 
circular hollow being cast on the top of the exhaustion pipe ahove the slit— 
a hollow pipe or tube of leather, filled with oil or other substance, is laid in 
it, the ой keeping the tube always lubricated—-and on the approach of the 
railway train the leathern tube is lifted by a pulley or rollcr attached to the 
first carriage, and, as the carriage moves onwards, the leather tube falls 
again into its semicirenlar hollow, and covers the slit. The tube is lifted 
only to the extent of perhaps two or three feet at a time. 
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3. Description of dn Atmospheric Railwey. By Mr. James MILLER. 
His idea for the Atmospheric Railway, is, in place of a valve, to have the 
exhaustion-pipe cut longitudinally, so that it may be opened by pressure, and 
close tight of itself when the pressure is removed. Two wings are cast upon 
the tube, in such a way as to be acted on bythe weight of the first carriage ; 
the tube is thus opened, so as to allow the communication with the piston 
to pass through; and as the carriage moves on, and the pressure is removed, 
the tube closes of itself again, so as to be air-tight.—He also proposes а 
Conical Pivot for locomotive carriage axles, knowing from experience that 
such a form is much stronger than where formed with an abrupt shoulder. 


Feb. 10.—Davip Stevenson, Esq, F.R.S.E., V.P., in the Chair, 
The following communications were made :— 


l. (Part I.) * Remarhs on the Trade Winds, and other currents in the 
Almosphere, at Barbadoes ; with an attempt to develope the Causes of Hur- 
ricanes in the West Indies Ву Rosrrr Lawson, Esq., Assistant-Surgeou, 
47th Regiment. 


The author endeavours to establish, by a long series of observations, the 
causes which produced so great variations in the direction and force of the 
trade wiuds, confining his attention more particularly to Barbadoes. These 
changes have hitherto been referred to the heating iofluence of the suu on 
the atmosphere within the tropics, little attention being hestowed on the 
effects of aqueous diffusion, and the influence of the sun and moon’s attrac- 
tion.— By the anomalous directions of the wind during tbe month of June 
1841, being quite at variance with the received opinions as to the cause of 
the trade winds, and from subsequent observations, Mr. Lawson refers the 
causes of these currents to other influences than the mere increase of tempe- 
rature in the atmosphere within the tropics.—The results of these observa- 
tions will form the second part of this interesting communication, alike 
valuable to the philosopher and the navigator. 

2. * 4a account af Mr. Fairbairn's Observations on the use of Cast-Iron 
in the Construction of Werehouses, &c.; with {Ае Results of Mr. Eaton 
Hodgkinsan’s Experiments on the best form of Cast-Iron Beams and Pillars, 
with flustrations, was given by JAMES Top., Esq., Sec. 

In the course of his observations, Mr. Tod called the attention of the So- 
ciety to the great importance, to the security both of life and property, of 
this snbject being better understood by practical men, such as architects, 
builders, founders, &c. 

First, in regard to cast-iron pillars, he showed that Mr. Ilodgkinson has, 
by elaborate experimeuts (for which he had received the Gold Medal of the 
Royal Society of London), established many interesting facts in regard to the 
relative strengths of different shapes of pillars. In particular, taking three 
pillars, in every respect (alike, excepting that the first had both its eads 
rounded ; thesecond, one end rounded and the other end flat; and the third, 
hoth ends lat —he found that their relative strengths were іп the ratio of 
опе, two and three, the pillar having both ends perfectly flat being the 
strongest. А flat disc ou the end of the pillar gives a small additional 
strength. Second, in regard to cast-iron beams, Mr. Hodgkiason found 
(Memoirs of the Literary and Philosophical Society of Manchester, Vols. IV. 
and V., new scries)—that the strongest furm is secured by having two flanges 
an upper and under one, connected by au upright feather. Тһе benm to rest 
on its Inwer flanges, in which the greatest breadth and thickness of metal is 
to he placed; the upright feather is to be made much thinner, and also the 
top flange; and the top and bottom flanges are both tn he broadest in the 
iniddle, tapering away by a parabolic curve towards the extremities to less 
than half the breadth which it has at the centre. 

Mr. Tod exhibited a model beam, which he had got constructed on this 
principle, so as to show more clearly the strongest form; and he remarked 
that not only was it common to find beams cast upon а wrong principle, 
having the thickness of metal in the wrong place, but when these beams are 
put into buildings, that they were placed with their broad flange nppermost, 
in which position Mr. Hodgkinson's experiments prove that they have hardly 
one-third of the strength (in reality being only as 323 to 1000) to what the 
same beam would have had if the broad flange had heen placed nndermost, 
He also exhibited enlarged drawings of the pillars npon which Mr. Hodgkin- 
son experimented, showing the places where these broke respectively when 
loaded to the breaking point. 


ROYAL INSTITUTION. 
January 24.—W. R. HAMILTON, Ева, V.P., in the Chair. 
ON THE BUSINESS OF THE MINT. Ву Professor BRANDE. 


Prof. Brande took a review of the chemical and mechanical history of a 
mass of gold, from its importation into this country to its issue to the public 
in the form of coin. Gold is imported from South America, Africa (іп the 
form of gold.dnst), and from the Ural Mountains in Russia. The supply 
from this last-named source Mr. Murchison has shown to be continually in- 
creasing. This gold is seut to the Mint hy the Bank. The Bank, however, 
first melts and also assays (or analyzes) it by its own assayer. Тһе gold is 
sent in ingots—massive ohlong pieces—each weighing 15lh. These, from 
the process just referred to, are of known purity and quality. When received 
at the Mint from the Dank, the ingots are weighed in the presence of re- 
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sponsible officers of both establishments. They are then delivered to the 
Master’s assay-mastcr for analysis. Prof. Brande here explained that, for 
the purposes of circulation, it was necessary that gold and silver cain should 
be mixed with an inferior metal in certain accurate proportions. This alloy, 
аз it is called, is, іп (ће case of gold, usually a mixture of copper and silver 
in equal proportions—but it ia essential that the copper thus used should be 
perfectly pure. lu the gold coin of this country, eleven parts of pure metal 
are combined with one part of alloy, while in the silver coin 35 of allay arc 
coasidered sufficient for 11.2; parts of silver. The French standard is the 
same far both metals—viz. 9 metal and 1 alloy. llaviug thus been rendered 
less flexible, and more available for the purposes of cuining, the ingot of 
gold is melted in a black-lead crucible; during this proccss it is carefully 
stirred by a black-lead rod to insure the equal diffusion of the alloy through- 
out the mass. Were this precaution neglected, the quality of the bar into 
which it is cast would not be uniform. Апа it is obviuus that a scarcely 
appreciable variation in this respect might scriously deteriorate the value of 
coin. The same process is adopted in regard to silver, excepting that Mr. 
Morison has advantageously adopted cast iron, instead of hlack-lead, as the 
material of the melting-pot for this metal. Prof. Brande here noticed one 
of the discoveries of Dr. Wollaston as having a most important bearing on 
the chemical operations of the Mint. By rendering platinum malleable, and 
thus convertible into erucibles and retorts, Dr. Wollaston not only provided 
means for manufacturing sulphuric acid at a clicaper rate, but enabled that 
substance to be readily used in extracting silver from ingots of gold. The 
Refiner extracts, at n small cost, the silver which generally accompanies 
masses of gold. And, as no seignorage is charged on coining, and as he is 
entitled to coined in exchange for uncoined gold, without expense, whatever 
silver he can remove from his ingat is so much clear gain to him. The bar 
of gold is now consigned to the ancient company of Moneyers, and here the 
mechanical operations, which convert it inta coin, commence. ‘These, how- 
ever, are necessarily controlled by chemical principles. When broken down, 
as it is called, (i.e. squeezed to the thickness of the coin), the bar is annealed, 
(heated, that the metal may become tractable,) but heated out of contact 
with air, lest the alloy should burn. Prof. Draude described, and illustrated 
by madels, the operations of the rolling-room: the extremely accurate uni- 
formity in tbe thickness of the ribband of gold, from whence the blanks are 
struck, obtained by Sir J. Barton’s machine. He then showed how, by 
means of most delicate ndjustments, any minute variation in the quality of 
different parts of the ribband was compensated in the blank-cutting machine, 
He explained Mr. Bolton's contrivance for making the atmospheric pressure 
the moving-power in this powerful, yet most accurate engine ; and proceeded 
to describe how, after being again annealed, the blanks are stamped and 
milled. Prof. Brande briefly noticed what are called the trials of the pix; 
їе. the examinations into the quality nnd purity of the bullion before it is 
reccived by the Moneyers, and when, haying been coined by them, it is about 
to be issued to the public. These examinations are always strictly private. 
The result, however, is sufficiently and most creditably notoriaus—the ac- 
knowledged purity of British coin. Prof. Brande concluded by calling at- 
tention to the manner in which the operations of the Mint ensured the quick 
production of coin of unimpeachable weight and fineness; how loss of inte- 
rest on bullion was obviated; a national panic prevented by the rapidity of a 
coinage, which, though so quickly accomplished, will bear comparison, as to 
execution, with that of any country in the world. 


PROFESSOR FARADAY ON THE LIQUEFACTION AND SOLIDIFICA- 
TION OF GASEOUS BODIES. 


On Friday evening, Jan 31, Professor Faraday delivered a most interesting 
lecture, at the Royal Insiitution, in Albemarle-street, on the liquefaction and 
aolidification of gaseous bodies. Before commencing his lecture he read an 
extract from a letter written by Professor Liebig, of Giessen, shortly after his 
visit to this country, in which the learned writer said, the thing whieh strnck 
him most in England was the persuasion that only those works that had a 
practical tendency attracted attention and commanded respect, whilst those 
which were purely acientific were almost unknown; and yet the latter were 
the true sources from which the otbers flowed. Іп Germany, added Liebig, 
it was the contrary; but he did not say that that was better—in his opinion 
the golden mcdium was the proper course. 

Mr. Faraday then proceeded with his lecture. The condensation of gases 
(said he) had been brought before the public some years ago. А gas was 
one of those substances in an aerial form which remaincd permanent under 
the ordinary circumstances of temperature and pressure, whilst vapour was 
like gas, but which under ordinary circumstances was condensable again into 
liquid. Tt was at one time thought that all gases were perfectly elastic fluids, 
but һу his researches he had succeeded in turning into vapour the following 
nine gases, namely,—chlorine—muriatic acid—sulphurous acid—sulphurctted 
hydrogen—carbonic acid—euchlorine—nitrous oxide—cyanogen—and nm- 
monia. One of tlicee, namely, carbonic acid, the late celebrated Thilorier, of 
Faris, had, after many experiments, obtained in a solid state, and Bunsen had 
subsequently obtained also cyanogen in n similar condition, But although 
continued attempta have been made to solidify the other seven, and by im- 
mersion in deep water a pressure of 200 atmospheres, i. e. of 3,000 lb. to a 
aquare inch, had been produced, still they had been unattended with snccess. 
He would explain what he believed to be the reason of the failure. 1f he 
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took a bottle half filled with ether (and this was Lalonr's experiment) and 
applied to it heat, the cther would rise in vapour, and so would continue 
until the vapour was much condensed. At last, the liquor below and the 
vapour above would һе of as nearly the same weight as possible, and the 
least degree of additional heat would turn the liquor into vapour, or, if taken 
away, convert the vapour into liquor. Observe what happened. At that 
temperature of cther no pressure could bring the vapour into a liquid atate ; 
at a lower temperature it would. Пе believed, then, the reason why so many 
had failed in liquefying and solidifying gases was, that although they 
could procure the immense pressure mentioned, they could not obtain n 
degree of temperature sufficiently low. Не would explain in what manner 
he had succceded. Пе had taken as his basis carbonic acid gas in its solid 
state as produced by Thilorier. А quantity of carbonic acid, in partly a 
liquid and partly a vapour state, heing coufined in a tube, the expansion of 
the vapour forced the liquid through an orifice in tlie side into a cylindrical 
brass box, and hy the cold produced by the expansion of the gas, a part of 
it was immediately converted into a solid substance like snow. Its tempera- 
ture in that state was 70 degrees below 0 of Fahrenheit; but thovgh he took 
that as hia basis, it was not low enougli for the purpose of his experiments. 
The temperature must, therefore, he further decreased. It had been demon- 
strated by Thilorier, that if ether were applicd to solid carbonic aeid, the 
temperature could he reduced to even 105 degrees below Fahrenheit; but a 
lower degree was still ‘required, and that was obtained by exhausting the 
air. Пів ohject, then, was to combine this extreme degree of cold with great 
pressure in his experiments on gases. The means by which he effected it he 
thus described ;—A quantity of gas in a glass vessel was forced hy a con- 
densing pump into a tube inscrted in the receiver of an air pump; that part 
of the tube inscrted in the receiver was made of common bottle glass (the 
strongest kind for experiments, and capable of bearing an enormous pressure) 
in the shape of a rctort, and the bent or lower part of the tube lying im- 
mersed in the cold bath (produced hy solid carbonic acid combined with 
ether, after the air had been exhausted), gas in a liquid, and by an increased 
degree of pressure, in a solid state could he obtained. 

The learned professor illustrated the truth of the principle by producing 
olefiant gas in a liquid state, and observed that he had aucceeded in obtaining 
in the same condition phosphuretted hydrogen, hydriodic acid, hydrobromic 
acid, luoboron and fluosilicon; and in a solid form sulphurous acid, sul- 
phuretted hydrogen, euchlorine, nitrous oxide, hydriodic acid, and hydro- 
bromic acid. Пе had made carbonic acid the type of the others, but he 
thought nitrous oxide would give a power of temperature as far below car- 
bonic acid as that was below common ice. He saw no reason why the same 
result might not be obtained from oxygen, hydrogen, and nitrogen; and, in 
fact, he had hoped that evening to have shown oxygen in a liquefied state, 
but he had failed in his experiments, not because his principle was wrong, 
but from the porous and hence imperfect nature of the vessels used. With 
respect to hydrogen, he had had indications in the course of his experiments 
that it would be found to be a metal of a most subtle nature. 

As this subject is one of considerable importance, we give the letter of 
Professor Faraday to M. Dumas, describing the mode of performing the ex- 
periments, 

“1 sought in the firat place to obtain а very low temperafure, and employed 
for this purpose Thilorier’s bath of solid carbonic acid and zether, placing it 
however under the recipient of an air-pump. By maintaining a constant 
vacuum, I lowered the temperature to such a degree, tbat the carbonic acid 
of the bath was not more volatile than water at the temperature of 86°, for 
the barameter of the air-pump stood at 28°2 inches, the external barometer 
being at 29:4, 

This arrangement made, I joined together, by means of corks and stop- 
cocks, some small glass and copper tubes, so that with the aid of two pumpa 
I waa able to subject varions gases to a pressure of 40 atmospheres, and at 
the same time to submit them to the intense cold obtained under the air- 
pump, and to examine the resulting effects, Аз I expected, the cold pro- 
duced several results which pressure alone would never have done, and prin- 
cipally in the solidification of bodies ordinarily gaseous. Тһе following is а 
sketch of the various resulta :— 

Olefiant gas was condensed to a beautiful colourless trausparent liquid, 
but it did not aolidify; it dissolves the resinous, bitumioous and oily bodies. 

Pure Aydriodie acid may be obtained either in the solid or liquid state. 
Solid hydriodic acid is very clear, colourless and transparent; generally 
several fissures traverse the mass; it greatly resembles ice. 

Hydrobromie acid may also be obtained either as a limpid and colourless 
liquid, or as a clear transparent solid. 

Both these acids require a very careful distillation in closed vessels and 
under great pressure, to be ohtained pure aud colourless. 

Fluosilicic aeid was condensed to the liquid state, hut it is Tepuisite to 
operate at the lowest temperature. It is extremely liquid and mobile, like 
hot æther; it then produces a pressure of about 9 atmospheres, and gives 
no sign of solidification. It is transparent aud colourless. 

Fluoborie acid and phosphurelted hydrogen presented some resulls of cou- 
densation. 

Hydrochloric acid liquefies readily at less than 1 atmosphere of pressure, 
but it does not solidify, 

Sulphurous acid freezes immediately, as was to be expected, 

Sulphuretted hydrogen becomes solid, and then forms a white, transparent, 
crystalline mass, bearing greater resemblance to solid nitrate of ammonia or 
to camphor, than to ісе, 
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Carbonic acid, when it passes from the liquid to the solid state, without 
being dispersed in the form of snow, constitutes a very beantiful substance, 
transparent like crystal, so that for some time J doubted whether the tube 
that contained it was empty or full; and I was even obliged, in order to as- 
certain the ргезепсе of a solid body, to melt a portion of it. Solid carbonic 
acid exerts a pressure of 6 atmospheres, which proves how readily liquid car- 
bonic acid onght to become solid when allowed to escape into the free air. 

Oxide of chlorine is a beantifnl, orange-red, very friable, crystalline sub- 
atance. It exhibits no trace of explosive power. 

Protoxide of nitrogen is one of the gases which { had formerly condensed. 
I have seen in the journals that М. Natterer has repeated my experiments 
with a compression-pnmp, and that he has obtained the liquid in the open 
air. I have likewise condensed it to a liquid by means of my pump, but I 
have moreover solidified it by means of the cold bath. It theu forms а beau- 
tiful transparent or colourless crystalline body, but in this state the pressnre 
of its vapour does not amount to that of 1 atmosphere; and this result is 
confirmed by another experiment, in which, having opened a vessel contaiu- 
ing this liquid, a portion evaporated, cooled the remainder, bnt did not solidify 
it. The cold prodnced by this evaporation is very intense, which was proved 
by placing the tube and its contents iu a bath of solid carbonic acid aud 
zther in the air. This bath, which instantly freezes mercury, behaved like 
a vesse] filled with hot liqnor, and immediately cansed the protoxide of nitro- 
gen to boil violently. It is therefore my intention to employ the liquid prot- 
oxide of nitrogen for seme new experiments on hydrogen, oxygen, and nitro- 
gen; for on placing a bath of this liquid protoxide in the receiver of an air- 
pump, and expelling the air and the gas, we are able to place the bath of the 
protoxide relatively to that of the carbonic acid іл vacuo, іп the same rela- 
tion that the two baths observe in the air. 

Cyanogen freezes, as was already proved by Dussy. 

Perfectly pnre and dry ammonia may be obtained as a transparent, crys- 
talline white substance, heavier than liquid ammonia, and diffusing very 
little odour, from the weak teusion of its vapour at this temperatnre. 

Arseniuretted hydrogen aud chlorine do not pass from the liquid to the 
solid state. 

Alcohol becomes thick like cold oil, but does not crystallize any more than 
caoutchene, camphene and oil of turpentine, but these bodies become viscid. 

Binowide of nitrogen aud oxide of carbon did not exhibit the least sign of 
liquefaction at the lowest temperature, and at a pressure of 30 to 35 atmo- 
spheres. 

P While making these general observations, І have determined several num- 
bers relative to the poiut of fusion of these various gases and their tension at 
different temperatures. The numbers will be given in the memoir which I 
am preparing on this subject, and in which I hope to have something new to 
say respecting the state which oxygen, nitrogen or hydrogen may affect in 
passing to the liquid state. Will this latter body present itsclf in the me- 
tallic form, as you think? Will nitrogen prove to be a metal, or retain its 
place among the non-metallic bodies? This, experience will show.—.na. 
de Chim. et de Phys., Jan. 1845.— Translated for the Chemical Gazelte," 


THE CAMBRIDGE CAMDEN SOCIETY. 
Nov. 7.—The Presipent in the Chair. 


A paper on “ Architectural Drawing considered as the handmaid to the 
study of Ecclesiology," was read by the Rev. Purtir FREEMAN, M.A., Chair- 
man of the Committee. Ile commenced by insisting on the value of a know- 
ledge of mouldings; and explained the method of drawing their outlines їп 
section or elevation. Пе then proceeded to propose a nomenclature for the 
science of mouldings, referring to the ingcnions work of Professor Willis 
(who was present), on the subject. The latter part of the paper was devoted 
to an examination of Hogarth’s propositions with respect to beanty, Mr. 
Freeman then applied these principles to the phenomena of the various styles 
of mouldings, and showed that the Decorated forms answered all llogarth's 
for the highest beauty and grace. Wheuce he conclnded that this might be 
regarded as another argument in justification of the Society's principle that 
Decorated was the most perfect style of church architecture. 


Nov. 28.—The Presinent in the Chair. 


A paper was read by Rev. F. W. Сотлаѕох, M. А., Fellow of St. 
John's college, on the History of Altars. He adduced passages from ancient 
writers in chronological order which mentioned the material of the altar; 
showing that stone and wood had been simultaneously used in most ages of 
the Church; and proving that Bingham is, on more than one occasion, wrong 
in inferring from particular passages that wood was the more common mate- 
rial. Examples were ennmerated of altars in wood, stone, gold, silver, and 
cyen in earth ; and much interesting information about ancient churches was 
contained in the extracts which were quoted. Mr. Collison next showed 
that Ridley’s injunction for breaking down altars could not be binding upon 
other dioceses. Не sketched the history of the disputes respecting altars 
from that time to the accession of William of Orange, assigning each order 
or counter-order bearing on the subject to its right place. He established 
that stone altars(if ornamenta of the church), were distinctly enjoined by the 
Jast enactment of the Church, at the revision in 1662; by which the Rubric 
enforcing the use of such ornaments of the Ministers as were in use in the 
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second year of King Edward V1., was strengtbened by the remarkable addi- 
tion of the words ^ ornaments of tbe church.” No one conld deny that a 
stone altar was snch an ornament in the year referred {о; and this Rubric of 
1662 is the only authoritative standard of the Church, repealing absolutely 
any intervening canous, precedents or injunctions, 


DECORATIVE ART SOCIETY. 


On Wednesday, the 12th ult., an introductory paper was read by Mr. 
Vicary, “ On the Physiology of Timber Trees considered with reference to 
Manufacturing Purposes." Пе commenced with a notice of the few govern. 
ment and private collections of specimena of timber in this country, and ex- 
pressed his regret that in almost every case mo scientific arrangement had 
been attempted, wherehy а study of the varieties of timber could be pro- 
moted. Не contrastcd in a forcible manner the attention devoted in our 
national museums to stuffed birds, &c., with the almost total neglect of a 
useful classification of timber, although eutering as it does so largely into 
our every day comforts and conveniences. 

Тһе growth of trees and the capillary action of the sap, &c., the formation 
of knots and the consequent weakness wherever they осспг, were next 
noticed, ns also the effect of pruning or loppiug at a wrong season, thereby 
generating what is usually termed dry rot. i 

The patent processes of Mr. Payue were introduced, exhibiting a series of 
experiments, liis modes of preserving timber from decay and rendering it in- 
combustible, also of hardening апу English woods and dyeing them of varions 
colours, so as to make them available for the purposes of the cabinet maker. 

The paper was illustrated by upwards of 200 specimens of different woods, 
English and Foreign, sound and in various stages of decay. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
January 13, 1845,--Сковвк Situ, Esq., V.P., in the Chair. 


The Institute opened their proceedings for the first time, this evening, іп 
their new rooms, which are far more convenient than the old apartments. 
They are upon the same premises. ` 

Tt was anoonnced that the Kiug of Prussia had purchased the whole of 
the drawings and papers of Schinkel, the eminent German architect. 

Mr. DoxALpsoN read a paper “ On the History of Architecture,” the first 
part of which was given in last month's Journal, aud a continuaion in the 
present number. 


January 27.—H. E. Кехрл1л,, Esq., V.P., in the Chair. 


Mr. Poynter read a paper “ On the Domestic Architecture of France dur- 
ing the middie ages, relating principally to the 15th and 16th centuries.” The 
high roofs which were affected in that country in civil as iu ecclesiastical 
architecture, have rendered the dormer window one of the most striking fea- 
tures of the domestic style, from the I3th ceutury down to the present day, 
and in the stone buildings of the period of the Gothic flamboyant, it became 
the object of the richest and most elaborate decoration, of which one of the 
most conspicuous examples is at the Palais de Justice, at Rouen. The 
tourelle overhanging the angles of the domestic cdifices of the middle ages, 
especially in town bnildings ocenpying the corners of streets, is another pe- 
culiar feature of the Trench style. Many are still remaining in different 
quarters of Paris, some still preserving the high conical roof, and metal 
finials with which they invariably terminated. Тһе facade of the Hotel de 
Sens, in that city, опе of the very few relics of the larger town houses of 
the middle ages, is flanked with two of these /oureifes. In England they 
are never seen, but may be traced in Scotland with some other indications of 
the French alliance with that country. 

During the 15th and I6th centuries, a very large proportion of the strcet 
architectnre of France was of timber, richly carved aud decorated in a 
variety of ways. Та the 15th century brick began to mingle in the façades, 
filling up the intervals between the timbers, and the use of bricks of different 
colours, disposed iu patterns, contributed greatly to decorative effect. This 
style of building was especially prevaleat in the Bonrbonnais. Glazed tiles 
were introdnced for tle same purpose, and when plaster was used, which 
was very commonly, it was sometimes ornamented by patterns sunk in and 
filled with coloured mastic. To larmouize with the coloured surfaces, the 
carved timbers were painted and even gilt. 

The renaissance introduced a new style of decoration long before it ma- 
terially altered the principles of the distribution and construction of buildings 
of the domestic class. The transition from the Gothic to the Italian, in 
France, operated in a mauner differing materially from the Elizabethan or 
Anglo-Italian, on our side the channcl—its peculiar feature is the composi- 
tion of Gothic forms with Italian details, a principle carried out with great 
ingenuity, and with extraordinary skill in execntion. The works of the re- 
naissance are for the most part valnable as works of art. Under Jean Goujon, 
{ле French school of sculpture, (which had maintained a high standard of 
comparison throughout the middle ages, even from the 10th century,) be- 
came one of the most gracefnl and refined iu the whole circle of modern art. 

Down to the period of Lonis XIV., the most magnificent domestic edifices 
were built with little attention to convenience. Customs now confined to 
the lowest class subsisted among those distinguished by wealth and rank, 
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down to the close of the 17th century, in some of the provinces of France. 
When the Great Condé attended the meeting of the States of Burgundy, he 
was received at the houses of the magistrates of Dijon in raoms which served 
for parlour, hail, dining-roam, kitchen, and even bed-room. 1а such a room, 
called the chambre menagère, it was then the custom for the whole family, 
servants included, tn live in common, ln other respects there was no want 
of luxury. When Condé returned to court, he said to the kiog, “ your pro- 
vince of Burgundy is rich—the kitchens are tapestried.” 


Feb, 10.—J. В. PAvwonru, Esq., V. P., in the Chair. 

Mr. б. lTawkins read a paper, illustrated by diagrams, descriptive af the 
* King's Seholars' Pond Sewer?’ The main drain of one of the priacipal 
divisions of the Westminster Commission of Sewers, occupying the whole 
channel of a rivulet, formerly kaown as Dye Brook, having its sonree at 
Hampstead, anıl draining ап area of two thousand acres, tifteen hundred of 
which are covered with houses. The whole of the lower part of the district 
drained by this sewer is helow the ordinary high-tide level of the Thames. 
It is, therefore, essential that means should he adopted to secure a free emis- 
sion of the sewage intn the river without admitting the ingress of the tide. 
This object has been attained by the construction of double ilood-gates at the 
mouth of the sewer, and by gradually ealarging its capacity at the lower end, 
so as to enable it to receive and retain, during several hours in every tide, 
during which the gates are shut, the whole accumnlated sewage of the dis- 
tricet—caleulated, under ordinary circumstance, at 120,000 cubic feet, and 
considerably more during storms. This sewer in its course passes imme- 
diately uader Buckingham Palace. Within a few years, a large portion of it 
has been reconstructed, under cireumstances of extraordinary difficulty, arches 
of considerable span having heen worked to а great extent under densely- 
popnlated neighbourhoods, without any suspicion on the part of the inhabi- 
tants of what was going on a few feet below the foundation of their houses. 
Та its present complete state, it is perhaps the most remarkahle and extensive 
pieee of sewerage ever executed in this or any other country. 

Мг. П. Hawkins, architect, read a paper '* Ол {Ле Sculpture and Arehitec- 
tural Fragments brought from Xanthus," and placed in the British Museum 
during the last two years: and exhibited a restoration of one of tlie principal 
among the numerous tombs discovered hy Mr. Fellows during his expeditions 
into Lycia, the last of which Mr. Hawkins accompanied. We shall defer our 
notice of this paper until next month. 

Feb, 24.—G. 5мїтн, Esa, V. Pu in the Chair, 

A report from the Council was read “ On the Essays submilted in the Com- 
petition for the Medat of the Institute," recommending that it should be 
awarded to one of the three papers sent in “ Oa fhe Qualities and Uses of 
State as a Building Material." The essay having heen read, and the recom- 
mendatiun vf the Couneil approved hy the meeting, the successful candidate 
was annonnced to be Mr. T. Nicholls, a student of the Institute. 

Mr. ITabershon, architect, sent for the inspection of the meeting two capi- 
tals and a base, found in digging the foundations ot the new church at Jern- 
salem, aud requested the opinion of the members as to their age. These 
objects excited mnch interest, being probably the first fragments sent to 
England from the antiquities of that city. Mr. Scoles observed that one of 
the capitals, of the Dorie order, closely resembled those of a tomb in the 
Valley of Jehosaphat, to which, on a former occasion, he had assigned a date 
somewhere ahont the Christian era. Тһе other capital exhibited foliage of a 
very low period, verging on the Byzantine. 


METROPOLITAN IMPROVEMENT SOCIETY. 


At the last meeting of this socicty, communications were read from Sir 
Rohert Peel and the Earl of Lincoln, in answer to applications from the 
secretary relative to the long promised Ordnance Survey and Map of London, 
and the projected encroachment upon Ше carriage-way of Lincoln'a Ton-fields. 
Oa the first subject, it appeared that, the estimated expense of a Metrapolitan 
Survey having exceeded his antieipatioa, Sir Robert Peel had heen deterred 
from introducing а Bill for the ohject. The amount of the Ordnance esti- 
mate was nat stated; and, from the discussion which ensued, several mem- 
hers of the soriety seemed of opinion that the expense of a compreheosive 
survey for publie use could not well exceed that which had actnally been in- 
curred within tbe last six months, in the numerous local surveys in the neigh- 
bourhood of the metropolis by railroad companies. The whole of these 
surveys would have been unaecessary if an Ordnance Map cf London, with 
contour lines, had existed on a scale of 5 feet to the mile, and the Board of 
Trade would have had a simple means of testing both the correctness and 
expediency of the various plans suhmitted to them for railroad lines with 
new terniini in the metropolis. 

On the subject of the projected encroachment on the carriage-way in Lin- 
coln’s Inn-fields, for the purpose of insulating the new law courts, the Earl 
of Lincoln had satisfactory reasons for helieving that the project had Пес 
definitely ahandoned. 

Varions drawings were laid өп the table, embodying the suggestions of 
Mr. Laxton, Mr. Austin, and other gentlemen, for removing the defects of 
the Government plan for an embankment of the Thames between Westiuin- 
ster and Blackfriars bridges. The Government plan had been postponed, and 
might ultimately be given up; but it appeared possible to obviate the ob- 
jections made to it, and it was determined to seek an interview with the 
Earl of Lincoln, to submit for his consideration the improvements required, 
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ON THE LAW OF TIDES. 


At a recent meeting of the Royal Society a paper ‘ On the Laws of the Tides 
on the Coast of Ireland, as inferred from an extensive series of observations 
made in common with the Ordnance Survey of Ireland,’ was read by б. B. 
Airy, Esq., Astronomer Roya!. Тһе elahorate investigations, of which the 
results are commanicated in the present paper, were suggested hy tie neces- 
sity of adopting aome standard mean height of the sea, as a line of reference 
for the elevations ascertained in the operations of the Ordnance Survey of 
Irelaad, Colonel Colby, R.E., who conducted that survey, had with this 
view detcrmined to institute a series of observations on the height of the 
water in different states of the tide ; and, conceiving that these observations 
might һе made subservicut to improvement ia the theory ot the tides, re- 
quested the assistance of the author in layiag down the plan of observation 
best calculated tn effect that object. The suggestions which were in conse- 
quence made hy the author, were adopted in their utmost extent by Colonel 
Colhy ; and the collection of observations was placed in the author's hands 
in the winter of 1812, The whole number of observations exceeds two han- 
dred thousand; and they derive extraordinary value from the circumstance 
of the localities of their simultaneity, their extensive range, anıl the uni- 
formity of plan on which they were conducted. ‘Their reduction was made 
ly the computera at the Royal Observatory, Greenwich, under the superin- 
tendence of the avthor, 


REGISTER OF NEW PATENTS. 


(Under this hend we propose giving abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional information be required as to any 
pn'ent, the same may be obtained by applying to Mr. LAXTON at the ОШсе of this 
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DRAINING TILES. 

Joux Barrer Denon, of Gray's Inn Square, Middlesex, land agent, for 
“Tnprovements in machinery for moutding or shaping clay and other plastic 
substances for draining and other purposes."—Granted April 18; Enrolled 
October 18, 1844. 

The object of the invention is for combining two screws, whereby they 
simultaneously act to press clay or other plastic matter through moulding 
surfaces: which is effeeted in tbe following manner—a cast iron cylinder or 
lox is divided into two compartments longitadinally, each has a piston accu- 
rately fitted and attached to two rods, working alternately hy the action of two 
cranks and connectiug rods on a shaft turned by a winch with a fly wheel; at 
the end of each compartment of the cylinder are fixed die plates with aper- 
tures of tbe shape of the proposed monlded substance; оп the top of the 
cylinder there is a square box in which are two vertical serews moving in 
opposite directions; on опе side of this box tliere is an opening hopper-shaped 
for putting in the clay, and in the bottom there isan opening communicating 
with the cylinders, through which is foreed, by the action of the serews, any 
clay that is placed in the box. The serews are turned hy means of a hevil 
wheel ou the end ef the two crank shafts, wurking into another hevil wheel 
on the end of a vertical rod ; on the top of this rod is a cog wheel that turns 
two wheels keyed on to the top of the serewa, so that when the crank sbaft 
is turned the motion is transmitted through the hevil geartotheserews. The 
whole of the apparatns is secured on the top of a frame with four wheels, so 
as to be easily moved from place to place. 

The operation of making the moulded surface is thus performed—the clay 
is put through the hopper iuto the top hox between the serews, and by the 
continued action of the two screws the clay is constantly being mixed and 
forced down into the cylinder, and then by the action of the pistons alter- 
nately pressing on the clay in each compartment of the cylinder it ia forced 
through the orifice of the die plates, and then cut off to the proper lengtlis* 


STEAM ENGINE IMPROVEMENTS, 

James Pernig, of Rochdale, Lancashire, engineer, for “© cerfain Improve- 
mento in steam engines."—Granted May 22; Enrolled Nov. 22, 1814. 

The first improvement is for the application of an apparatns to steam ene 
gines for cutting off the steam, when working expansively, by means of a 
moveable eam, in addition to the ordinary eccentric used fur working the D 
valves, which moves a rod sliding in guides on the eccentric rod, and is con- 
nected to a bell crank lever monnted loosely on the cross shaft which moves 
the D valves; this bell crank lever ia connected by a vertical rod to a hori- 
zontal shaft at the hack of the cylinder intermediate the top and lower staam 
boxes ; on the middle of this shaft are keyed two short levers, which are con- 
nected hy links to rods moving vertically through stuffing haxes in the bottom 
part of the upper and the top part of the lawer steam hox, and connected to 
sliding or cutting off plates on the back of the slides of the D valves ; by the 
movement of these cut-off plates the steam is cut off close to the nozzles, and 
may he regulated to any degree by altering the throw of the eccentric, which 
causes the slide to close the steam aperture at any part of the stroke, This 
apparatus appears to be very similar, if not identical, to the one adapted by 
Messrs. Easton and Amos to the engine of the Reform Club, and described 
iu the Journal, vol. Vil, 1844, p. 102, where it is stated that it was twice 
patented long after its adoption by Messrs. Easton and Amos. 

The second improvement is a method of connecting the aforesaid cutting- 
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off plates or slides with the governor, so that the steam may be cut off earlier 
or later by the action of the governor. This is effected by au apparatus con- 
sisting of a headstock sliding on a bed and attached by a link to the end of 
the eccentric rod, and by another link fastened on to а cam mouvted on ihe 
headstock at one end aod ut the other end the bell crank lever before de- 
scribed. The headstock is connected by bevil wheel gearing to the shaft of 
the fly wheel and the governor, the action of the latter moves the headstock 
backwards and forwards according as it expands or collapses, and the cam 
round its axis; this movement regulates the cutting off slides, and causes the 
speed of the engine to go quicker or slower as may be required. 


IMPROVEMENTS IN MAKING IRON AND STEEL. 

CuanrEs Low, of Robinson’s Raw, Kingsland, Middlesex, for “ Improve- 
menis in the making or manufacturing iron and stecl'—Granted May 25; 
Enrolled Хоу. 25, 1844. 

These improvements relate to the manufacture of malleable iron and steel 
by using a mixture of the following materials ground,—42 lb. oxide of man- 
ganese, 8 1b. plumbago, 14 lb. wood charcoal, and 2 1b. saitpetre. 

This mixture is thrown into the blast furnace either with the iron stone 
or fuel, with each charge of ore as wil! produce 480 1h. of metal, 1 can also 
in a fine state be introduced into the puddling furnace, when the pig iron is 
in fusion, by throwing a few pounds upon the snrface every few minutes, 
thoroughly incorporating it by stirring it in the metal, until the 661b. are 
used, or until the metal begins to thicken; it is then balled and sent to the 
tilt hammer aud rollers, and passed through the usual process for making 
malleable iron. Тһе same mixture may һе used in the manufacture of east 
steel from malleable iron made by the above process, by adding 2 or 3 1b. of 
the ingredients to every 301b. of steel, when iu the melting pots, during its 
conversion into cast steel. The same ohject may be mare immediately 
effected by adding the ingredients in the same proportion as for steel to the 
malleable iron made as above, and then the application of a moderate heat 
will fuse the iron in contact with the mixture and immediately convert it iuto 
cast steel, 
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GAS RETORTS. 

ҮовЕрн Cowen, of Blaydon Burn, near] Neweastle-upon-Tyne, merebant, 
for “certain Improvements in making retorts for generating gas for illumina- 
tion.” —Granted June 4; Enrolled Dec. 4, 1841. 

The improvements are, first for making illuminating gas retorts of New- 
castle or Stourbridge fine clay, or any other suitable clay, mixed witb saw- 
dust, pulverised wood, charcoal, coke, carbon obtained from the interior of 
gas retorts, and other earhonaceons materials, in such proportions as the 
quality of the clay may require, the larger the quantity of alumina the greater 
will be the quantity of carbonaceous matter required, varying from -} to } of 
the earthy materials; by this mixture the clay is made porous and less liable 
to crack, 

The second improvement relates to the making of illuminating gaa retorts 
in moulds consisting of a cylindrical box, flat on the top or end, with an 
aperture therein and a conical mouth piece at the bottom, closed by a move- 
able plate; through the centre of the cylinder and the month piece passes a 
core of the shape of the intended retort, leaving a space round the care at 
the aperture of the mouth piece and at the bottom equal to the thickness of 
the material ta form the retort; a piston ia made to fit the interior of the 
cylinder and round the core, with guide rods passing through the flat top or 
end, moveable by mechanical power. For cylindrical retorts the clay is put 
into the evlioder with the moveable plate covering the mouth piece, it is then 
compressed by means of the piston, which forces tlie clay to fill the interstice 
aurrounding and at the bottom of the core at the orifice of the conical mouth 
piece; the plate is then removed and the piston forced forward, when the 
clay comes out the shape of the retort, and is then cut off to the required 
length by a wire and taken to the drying place. Any other shaped retorts 
may be made by introducing a core of the shape proposed and having a die 
with an outlet nf the same form made to fit the mouth piece, the die is 
applied after the clay is first compressed in tlic cylinder as before stated, the 
piston in this ease is fixed to the core which advances with it thrungh the 
mouth piece and die plate. 


SCREW PROPELLERS. 


Curistoruer Dunkin Hays, of Bermondsey, Surrey, wharfinger, for 
“certain Improvements іп propelling vessels.” —Granted July 3, 1844; En- 
rolled January 3, 1845. 

The improvements in propelling vessels consist in the first place in a novel 
mode of transferring the motive power of the engive to the propeller, whereby 
the latter may be driven at different speeds aceording to circumstances, aud 
withont the necessity for altering the speed of the engine, and also an im- 
proved mode of constructing certain of the working parts, whereby the 
friction thereof is considerably reduced. Secondly, in a nove construction 
of propeller. The principal nbyect of the invention is the application or em- 
ployment of an auxiliary steam power for propelling sailing vessels in a more 
economical and advantageous manuer than has hitherto been done. Accord- 
ing to the present mode of employing steam cngines as an auxiliary power 
for assisting in propelling sailing vessels, the engines and propeller are only 
brought into use occasionally, and under certain circumstances, such as during 
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calms and light winds, but when favourable or strong winds prevail, the pro- 
peller and eogine are thrown entirely out of use, and become so much dead 
and uscless weight in the ship. Instead of following this plan the inventor 
makes use of ihe auxiliary steam power continually during the whole of the 
voyage, and under all circumstances that it сап be of the slightest use. For 
this purpose he employs an engine and propeller of such a power as will be 
capable of propelling a vessel unaided by any other power, at a moderate 
rate of, say four or five knots per hour during calms and very light winds, 
and by the adaptation and employment of a certain apparatus hereafter 
described, and which is connected to the engine and propeller shaft, he is 
enabled at all times to propel the vessel four or five knota per hour, or nearly 
50, beyond the speed that she would go if unaided by this apparatus. For 
example, suppose that the engine will, as above stated, propel the vessel at 
the rate of four ог five knots per bourin a dead calm; if a light wind capable 
of propelling her two knots per hour without other assistanec should arise, 
then by the additional power of an engine and propeller with hia apparatus 
adapted thereto, he imagines by the two powers combined they will propel 
the vessel, say about six or seven knots per bour, and if the wind ahould 
increase so as (unaided) to propel the vessel four or five knots, then by the 
additional power of the engine she will proceed at the rate of eight or nine 
knots per hour, or nearly so, and so on according to the wind. ‘fhe means 
employed to effect this object сапвізі in the employment of differential 
gearing for communicating the power of the engine to the propeller shaft, and 
whereby the propeller can always be driven at au increased specd according 
to the speed that the vessel would be propelled by the wind alone. 

The following are the words of the specification :—'* In order to fully un- 
derstand this point, it will be necessary to examine what would be the effect 
of the ordinary auxiliary steam power upon the progress of a ship. Suppose 
this auxiliary power is calculated to propel the vessel four knots per hour 
unaided by апу other power, and to effect this object the propeller is obliged 
to make sixty revolutions per mioute—now if a wind springs up which uu- 
aided is also capable of propelling the vessel at the same or a greater speed 
than the engine is caleulated for, it follows that although the propeller may 
still revolve aixty times per minute, still there is no (or at any rate very little) 
increased speed imparted to the ship, and the propeller is revolviug uselessly, 
as the passage of the ship through the water would of itself drive the pro- 
peller at nearly the same speed if the latter were detached from the еоріпе, 
The method I adopt in making the propeller available under these circum- 
stances, is to drive it at a speed greater than that which the progress of the 
ship itsclf would give the propeller ia its progress through the water—that is 
to say, if the speed of the ship sailing four knots per hour, is such as would 
cause the propeller to revolve sixty times per minute if detached from the 
engine, it is clear that it will be necessary for the engine ta drive the pro- 
peller an additional sixty, making one hundred and twenty revolutions iu all, 
in order to propel the vessel about eight knots per hour. It would be under- 
stood that the engine is aot required to exert any increased power to obtain 
this increased speed, as the ship’s motion drives the propeller one sixty and 
the engine the other sixty revolutions, the wind therefore by means of the 
motion of the ship through the water assists in driving the propeller and the 
engine gives it an additional impetua. If the vessel is propelled by the wind 
at the rate of six knots, a further increase equivalent to an additional four 
knots, mnst be made in the speed of the propeller hefore the full benefit ia 
obtained from the power of the engive, and so on according to the inereased 
power of the wind.” 


Fig. 1. 


Fig. 2. Fig. 3. 


Fig. 5. 
The aecompanying engravings show the method adopted by the patentee 


for carrying the invention into effect. Fig. 1 represents a longitudinal ver- 
tical section of the differential gearing; с c is the propeller shaft which is 
supported by and turns in bearings 4 d; eee is the differential gearing. An- 
пег shaft f f, furnished with a feather Л, is mounted in hearings imme- 
diately above the inner end of the propeller shaft, and also carries toothed 
wheels g g g of different diameters, and which wheels are mounted on апа 
made to slide easily along the shaft f when it is required to change the speed 
of the propeller, the feather 4 of the shaft 7 passes through and laosens all 
the wheels g g g, aud of course carries them ronnd witli it. The shaft of the 
engine is seen at į. and carries at its end a clutch j, which when hronght into 
contact with the clutch box 4, on the inner end of the shaft 7, canses the 
latter with its wheels 7 g g to be carried round and drive the propeller shaft. 
lt will be seen upon reterriog tu the engraving that the slowest motion is m 
gear, as would be the case in calms or very light winds, when it is the whole 
power of the engine only rather than the speed of the propeller that is re- 
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quired ; but if a breeze should spring up, then it will be necessary to increase 
ihe speed of the propeller. To etfect this the engine must be temporarily 
detached by loosening the clutch: the second pair of wheels must theo be put 
in gear, and the first put out of gear; then upan connecting the engine again, 
the speed of the prapeller will be very much increased.—If the breeze should 
freshen still more, the engine must be again detached, and the third pair of 
wheels put in gear, the others being previously put out of gear; as the wheels 
999 all slide freely along the shaft this object is easily effected by the at- 
tendant engineer. А friction brake ¢ of the ordinary kind is mounted on the 
propeller shaft for the purpose of preventing it from revolving, while the 
toothed wheels are being put in and out of gear. 

The inventor also proposes sometimes to adapt the invention to the shafts 
of paddle whecls, ns exactly the same effect may be produced therewith. 

A variety of other different plans might he devised of effecting the object 
of the invention—viz. driving the prupeller at different speeds according to 
the speed that the vessel advances by other meaus; bnt the method he has 
shewn above he believes to be the best, although he does not intenn to confine 
himself thereto, In figs. 2 and 3 is shewn a means of effecting the same 
object, by means of cones, pullies, or drums, and which may under certain 
circumstavees be found useful. Tbe speed of the propeller is regolated by 
moving the band along the cones, pullics, or drums, one set of which must 
be mounted on or connected to the engine shaft, and the other on the pro- 
peller shaft, which passes throngh the stern post of the vessel, as usual when 
this description of propeller is employed. 

To reduce the frictions at the bearings the inventor introduces a number 
of anti-frietion rollers placed around the shaft, and allowed to revolve both 
on their own axis, and also round the shaft itself. The bearings are pro- 
vided with proper packing to prevent the water from entering the vessel. At 
nn, fig. 1, із a bearing for resisting the horizontal thrust of the propeller 
shaft when in rapid rotation. This hearing is shewn upon an enlarged seale 
at figs. 4 and 5, fig. 4 is a view looking from ahove, and fig. 5 n transverse 
vertical section. Тһе besring consists of a metal hox screwed to astationary 
framing, the piu o hcars against oae end of the shaft c c, and can he tightened 
aa тау be required, The metal box n is filled with water uatil about half of 
the end of the shaft c is immersed, and then а qnaatity of oil is ponred in, 
which alwaya floats ut the top; the cock p is for ascertaining the level of the 
twoliqnids. By constructing the bearing in this manner it is kept cool, as 
the water in the hox will abstract the heat from the working parts and pre- 
vent them from getting overhcated. 

The second part of the invention is for improvements in the construetion 
of propellers; it consists in mounting any convenient number of straight 
blades at ao angle round the shaft, in such a manner that the angle may be 
varied according to the speed at which the vessel is required to progress. 
The angle is regulated hy a riog, firmly conneeted either to the propeller 
shaft or to radial arms whieh earry tbe propellers, and made to turn round 
оп а point, so as the ring is moved round on its axis; it either serews in or 
forces ont thc outer ends of the arms, and by that means altera the angles of 
the hlades. 

The claim is, first for the employment of differential gearing of any de- 
scription whereby the speed of the propeller, or propeller shaft, may һе in- 
creased or diminished according to cirenmstances without altering the speed 
ofthe engine. Secondly, the adaption or application of a number of rollers 
round the propeller shaft in the bearing in the stern post, and also tbe mode 
of constrneting the end hearing, and keeping it cool by means of water and 
oil as above shewn and descrihed : and thirdly, the improved consirnction of 
propeller described, wbereby the angle of the propeller may he varied aecord- 
ing to the speed of the vessel. 


—5À 


AZIMUTH AND STEERING COMPASS. 


Enwarp Jony Dent, of the Strand, London, chronometer maker, for 
“ Improvements in ship's compasses.’—Granted July 30, 1844; Enrolled 
January 30, 1845. 

Amongst the evils arising from the present construction of compasses are 
the following :—1st. The friction arising from the imperfect mode of suspen- 
aion; which is that of a hollow cup in centre of the needle, resting upon a 
кісе! point; in which case it is obvious that a want of horizovtality in the 
card will cause considerable friction hetween the convex sides of the pivot 
and the sides of the спр. 2ndly. A considerable error is eauscd by the as- 
sumption, that the magnetic aris of the needle coincides with what is called 
the maker's aris, which ia the line determined by the marks or zero points 
on the extremities of the ncedle; which error in flat needles, such as are 
usually applied to eompass-eards, is frequently of such magnitude as to he 
qoite inadmissible, even in compasses for common purposes, much less for 
those intended for accurate experiment. 3rdly. Another source of incon- 
venience and inaccuracy arises from the uncqual amount of inertia as regards 
the axis, or horizontal line drawn through the centre of the card, about which 
line it is compelled to vibrate or deviate from ita horizontal position by means 
of the alternate pitching and rolling of the vessel. However well the gymbal 
apparatus, in which the card is placed, is balaneed, yct as the card has а 
motion or time of vibration to itself, depending проп the position of the axis 
of its vertical vibrations with respect to the axis of the needlc—which vibra- 
tiona are vot altogether under the control of the gymbals although its vibra- 
tiona are continually cheeked, and its quiescence disturbed by it in conse- 
quence of the supporting pin coming iu contact with the sides of tle cup, as 
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hefore mentioned—yet in the construction of the binnacle compass, the card 
ever will he subject to irregular deviations from the horizontal plane, arising 
from this cause. 

‘The mode һу which the inventor has removed these cvils has been hy al- 
tering the nature of the suspension; that is, hy suspending the card in a 
similar way to the balance of a chronometer, and with equal delicacy, both 
ends of the pivot acting on diamonds, and the holes jewelled, by which means 
the card is constrained to move very nearly in the horizontal plane, since in 
this respect it is entirely under the control cf the gymhals. The friction is 
also considerably reduced by this mode of snspension. The great асепгасу 
with which the card returna to the same position has been clearly shown by 
a great number of experiments. Та remove the error arising from the non- 
agreement af the marked or maker's with the mognetic aris, a simple can- 
trivance is effected for the inverazon of the card, so that either side of it may 
be placed above or below. Since the marked axis of the necdle is in cach of 
these positions at equal distances from, bnt on oppnsite sides of the magnetic 
meridian, a mean of пп equal number of observations in hoth positions of the 
card will evidently eliminate any crror of this nature, and give tlie true mag- 
netic azimuth of the observed abject, a£ the time of obscrvation, by an equal 
compensation of error. lt is also plain that the constant adjustment re- 
quired to make a delicate needle horizontal in different magnetic latitudes 16 
rendercd thus unnecessary. 


DOCKINS'S PATENT NEMITROPE, 


Or Double Wedged Blocks, applicable to Paving and other purposes in Wood 
and Stone, 


In casting our eyes over those lcading streets of the metropolis now paved 
with wood, we find a something wanting in all of them, and this want is so 
palpably manifest to even common observers as to endanger the existence of 
all the patenta now in operation. There is an evident want of unity in design 
and execution, a neglect or want of knowledge of the minor details and 
finish ; thus one райспі is too complicated and consequently tao expensive, 
another faila in the absence of or in the use of concrete, another destroys 
itself by its own expansive powers; in short, objections start up on every 
side, which are but too readily !aid hold of by those aotcdelnvians who sigh 
for the good old times when the stones were disposed to wage perpetual war 
with tender feet, relieved only by occasional deluges of mud. The principle 
of M'Adam was unphilosophical, it was a mechanical method of rapidly con- 
verting graoite into mud, the stones being broken small, sand added thereto 
and water ad libitum ; a principle equally inconsistent applies to the wood 
pavements now laid down, concrete or no conerete, the bed is laid down 
withont геѓегеосе to carrying off ihe excess of moisture in thia excessively 
wet climate of ours, the wood is chosen for cheapness and not for durability, 
and laid down and grooved; it ia then made the receptacle of every Кіпа of 
filth, as though the end and alm of the patentee was to rot it as soon as 
possible; cven the surface grooving is clumsy and unscientific, for the un- 
protected perpendicular fibres being soon beaten down by heavy vehicles, the 
grooves in wet weather are immediately filled up, and aided hy the mud 
become equally dangerous to man and benst. Cleanliness would do much 
towards preserviog the wood, but street cleanlioess is of late little attended to. 

We havo been led to these reflections by a perosal of the patent now 
before us. 

An idea of the shape of the block may he formed by supposing one of the 
triangles of an equilateral triangular prism to be turned 60° on the axis of 
the prism. If new lines of junction he now drawn hetween the angles of the 
opposite triangles, the three rectangular sides are converted into six triangles, 
the altcroate bases of which are tbe sides of the primitive trinnglea, ‘The 
plain of the six triangular sidcs inclines outwards from the base towards the 
apex by an irregular quantity, which diminishes as the length of the axis in- 
creascs. А section of this solid taken through the centre of the axis, aad at 
right angles to it, would present a regular hexagon; but, if equal quantities 
are cut oif at each end by sections at right aaglea to the axis, the remaining 
central partion of the solid ia precisely in the form of Mr. Dockins's block ; 
the two ends, that is the base and upper surface, being irregular hexagons 
with equal alternate sides, and the other six sides of the block beiug сапа! 
and similar trapeziums. 

A vertical section of the block bisecting two opposite sides of the irregular 
hexagon will present a rhomboid; and if the block be turned on its axis, 
and similar sections be taken at intervals of 60°, the rhomboids will incline 
alternately in opposite directions. lt ів on that peculiarity in the form of 
the bloeks that the patentee principally relies for their cflieaey in supporting 
cach other and maintaining an even surface, three sides of each block being 
so ineliucd as to rest on tbe surrounding blocks, and the other three sides 
inclined the reverse way preventing the blocks from rising, as the short sides 
of the hexagons at the surface coincide with the central parts of the long 
sides of the adjoining hexagong; small triangular interstices are left which 
may be filled up with grouting, affording by this meana a footing for horses. 
The aceompanying diagrams will elueidate this form more fully. 

Fig. lis an isometrical, and fig, 2 a linear bird’s eye view. lo fig. 2 the 
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block exhibits its economical cutiing 
Fig. 2, from reund timber, shown by the cir- 
5 de cular boundary line. The upper sur- 
face consists of six sides, three of 
which, а а а, being larger, and three, 
ф 0 b, smaller thau the sides of a hexa- 
gon inscribed in the same circle. Тһе 
under surface has the same boundary 
lines for its sides, viz. three, a’ a’ a’, 
being equal toa a a, and three, 0’ b’ 27, 
being equal te 200; but these are 
turned round іп such a position that 
each of the larger shall be parallel to 
the smaller, and vi e versé, thus form- 
ing two triple wedges, the one to 
resist upward and the other te resist 
downward pressure. 

Was this ingenions discovery confined in its application to wood paviog 
alone, it would ccrtainly be a step gained in the knowledge uf this art, bnt 
its capabilities are still more admirably displayed in forming, in slate, stone, 
or marble, ornamental floors, pavements and walls, and the most beautiful 
devices for marble slabs may he carried ont an expense scarcely exceeding 
the present bungling methods of disposing the pieces in a concrete bed ; well 
secured un its sides, very little of any cement is required to unite the pieces 
and none for its bed. ‘Lhe specimens ia slate exhibit a series of squares tu 
which the principle is successfully applied, forcing a pavement highly oraa- 
mental and well adapted fer ground floors of mansious where damp is pre- 
valent. 

The wooden blocks are produced by a machine at four operations, which 
first cross-cuts them into lengths of six inches, these are placed on a travel- 
ling hed, fixed at the required angle to receive the first two cuts from parallel 
circular saws, these are returned and placed in a proper position for cutting 
the second pair of sides, and again the process is repeated, which finishes the 
block ready for grooving. Їп laying them down the patentees are deter- 
mined to profit by the dearly bonght experience of those wbo bave gone 
before them ; their first object, in eumhining economy with durability, will 
be to secure а bed which shall receive and pass off the waters, and the hemi- 
trope or double wedged block enables them to do this most eifectnally ; this 
will be the first and most decided improvement upon the present methods 
which by confining the water to the base of the wood causes it to rot loog 
before its npper surface is removed by fair wear and tear. The expanding 
powers of the wood will also be allowed for, wbich can be done without 
diminution of its cohering powers, the blocks reposing upon eacb other re- 
ceiving and distributing the superincumbent weight, until it is lost in the 
surrounding distance. Its other advantages are simplicity of construction in 
laying, raising, and relaying, and in manufacture; its strength and solidity 
when laid down ; its ehcapness, heing 10d. per yard cheaper than Stead's, 
(the cheapest now known,) and 2s. 1134. cheaper than Couut de Lisle’s, its 
capabilities of resistance and of preserviog its grooved surface by steadily 
maintaining its position. * 
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REVIEWS. 


On the History and Art of Warming and Ventilating Rooms and 
Buildings. By Waiter Bernan, С.Е, London: G. Bell, 1545. 


The advancement of the art of warming and ventilatien is now such, 
and so much attention is directed to it, that it is ef impertance to the 
architect and engineer to obtain a good acquaintance with it. Em- 
ployers become more exacting as to their own comlorts, and the sub- 
ject is so little understood, so unsuccessfully dealt with, and se much 
controversy exists as to modes of proceeding that sound information 
is most useful. Mr. Bernan goes into the subject from the beginning, 
explains the several modes of construction adopted, and inventions 
reported, and produces a small work, copiously illustrated with en- 
graviugs, and with a good index. We shall feel it eur duty to return 
to this work. 


Practical Geology and Ancient Architecture of Ireland. Ву бконвв 
WirxiNsoN, Architect. London: Murray. 


The proper understanding of the resources of a country as to build- 
ing materials is much aided by a reference to its ancient and public 
monuments, We have then practical facts to deal with, we have often 
the advantage of long experience, sometimes of numerous data, and we 
are enabled to arrive at a safe judgment as to the relative values of 
the several materials. It will be recollected bow much tliis test was 
made use of by the Commission for enquiring inte the Building Ma- 
terials for the New Heuses of Parliament, and which led to the pro- 
duction of a body of evidence, useful not merely for the particular 
purpose in question, but to all parties employed in the constructive 
arts throughout the country. Mr. Wilkinson has performed the same 
task for Freland, and taken up the subject comprehensively. This 
leads of course to many interesting discussions, the progress of Nor- 
wan architecture in lreland, the origin of the round towers, &c., mat- 
ters in which we feel that our readers will justify us in reverting to 
on an early occasion, when we hope to give engravings of some of the 
many examples adduced by Mr. Wilkinson. We may observe that 
the work is not merely practical, but ornamental, being illustrated 
with many plates and upwards of seventy highly finished wood en- 
gravings. 


The Quarterly Journal of the Geological Socicty, No. I. Edited by 
Ше Vice-Secretary of the Geological Society. London: Longmans. 
The Geological Society it is well known із one of the most active 

and vigorous of the learned bodies, its proceedings abound with prac- 

tical results, and its members are bonnd to it by a strong regard for 
their general and individual reputation. Geology from a speculative 
science has now become one of a most practical character, important 
to the agricuiturist, the miner, the engineer and the architect; there 
is a great demand for sound information. Тһе papers read before the 

Fellows are nearly all of immediate or permanent interest, and the 

Society feeling the great injury which was inflicted by delaying many 

most valuable communications for insertion in the quarto transactions, 

has resolved upon the publication of the present Journal in an octave 
size, at a cheap rate, and we earnestly wish the undertaking success, 
and recommend it to our friends. It contains all the proceedíngs of 
the Geological Society with numerons plates aud engravings, and 
moch other valpable matter. The name of the Editor, Professor 

Ansted, the anther of the recent valuable work on Geolegy, goes far 

in giving а guarantee to the work. 


ead 


Ain Essay on eiicrial Navigation ; pointing out the Bodes of Directing 
Balloons. By Josep Mac Sweeny, M. D.—Cork : а. Purcell and 
Co. 1844. 


Too few practical experiments have heen made on this subject to 
allow of our discussing it at any lengtli in опг pages, and we refer those 
who feel an interest in it to the pages of Dr. Sweeny, who has evi- 
dently devoted much attention to tt. 


Project for Transporting Large Merchant Z'essels by Railroad across 
the Isthmus of Suez. Ву Sir WM. ConxwaLLi Harris, Majer of 
Engineers, Bombay. London: Blackwood, 1845. 

The title of this pamphlet declares its object, and throws the matler 
open tor disenssion by our readers, to whom we leave the decision as 
to the relative superiority of the several plans proposed for effecting 
a great national object. The plan is decidedly practicable and parti» 
cularly with the stiff hulls of iron vessels, 


1845 1 


The Year Book of Facts in Science and Art.—London, Bogue, 1842. 


Time passes so fast, and science makes such rapid strides, that we 
сар hardly keep the two in pace together. The appearance therefure 
of the successive Year Books, under their able editor, cames as a 
usefnl refresher to the memory. The present volume is not less valu- 
able than its predecessors, nor less carefully got up. 


The Metropolitan Buildings Act, with a Cyclopedia. By ALFRED 
BanTHOLOMEW, F.S.A., Architect. London. 


This is by the late Mr. Bartholomew, whose lamented decease so 
recently took place. ‘The Cyclopadia is of a most elaborate character, 
giving copious references to the Act, and forms a most nseful pocket 
compendinm for all architects and surveyors. 


Papers оп Subjects connected with the Corps of Royal Engineers. 
Vol.7. London: Weale, 1545. 


We return to the Papers of the Corps of Royal Engineers, as we 
shall be obliged to do again, from want of space adequately to discuss 
them now, though we feel most anxious to enter upon the considera- 
tion of a work which contains so much that is useful and valuable. 

The Brst paper is one of a very practical character, on the military 
defence of the coasts, by Col. Lewis, R.E. We may observe by-the- 
bye, that this and all the papers are copiously illustrated with plates 
and engravings. Major Jebb, R.E., has a paper on the construction 
and ventilation of prisons, with the details of Pentonville Central 
Model Prison. The experiments in Blasting on the South Eastern 
Railway, at Dover, fora the basis of Lieut. Hatehinson's contribution 
on the conducting power of water as applied to submarine explosions, 
The paper of Capt. Walpole is the description of a work executed by 
the Royal Engineers, a bridge over the Kat River, at the Cape of 
Good Hope, a very good example of how such undertakings шау be 
carried out nnder considerable obstacles. The Notes on Swing 
Bridges, by Capt. Nelson, are interesting, and may be of use for the 
colonial service, where such a cheap mode of passing a river is often 
desirable, The Memoranda on Transition Lime and Limestone, at 
Plymouth, by Capt. Nelson, R.E., is a practical paper, which will 
prove very acceptable. Captain Denison, the editor, has a descrip- 
tion of Dredge’s Suspension Bridge erected over the Regent’s Canal 
in Ше Park. This paper acquires additional interest, from the cir- 
cumstance of describing the failure of an abutment. The editor also 
contributes a description of the Balance Gates at the Compensation 
Reservoir, of the East Loudon Water Works, at Old Ford, erected by 
Thomas Wicksteed, С.Е. Captain Harness has a description of a 
Small Observatory, erected at Chatham, for the ‘Corps of Royal En- 
gineers. The next paper is on Ше snhject of the experiments carried 
оп at Chatham, by the late Lient. Hope, R.E., on the Pressure of the 
Earth against Revetments. It is derived from imperfect memoranda, 
but it will be found valuable for reference and for subsequent investi- 
gations, Tle account of the Failure of a Floor at Edinburgh, in 1533, 
is by Lieut.-Col. Manson, R.E. This class of papers as we have oc- 
casionally intimated is of great importance, for practical men want to 
know not merely what to follow, but what to avoid. The Report on 
the Construction of an Iron Beacon in Connectient, is derived from 
American documents. The article on Railways, by S. DRYSDALE 
Dempsey, is a kind of digest or compilation of the existing practice 
in reference to this important class of public works. A sequel to it 
is the description of the mode pursued in repairing the retaioing wall 
in the Camden Town Cutting. The last paper is on Engiueering in 
Holland, by Capt. Hughes, of the United States Army, an American 
state document, which gives an authentic description from recent 
data of the great engineering works of Holland, and particularly of the 
plan for draining the Haarlem Meer. Тһе Katwyk Canal and other 
large hydraulie works are also carefully described, 

The Appendix has some useful papers, partieularly two wrought 
iron roofs, one of which, that at the Bricklayer's Arms Station, we 
published some tin.e ago. 

The volume which is large, contains no less than forty-six plates; а 
profusion of illustrations, which adds to the value of the work, and is 
quite in character with the enterprise ofthe publisher. As the volume 
appears to thrive under Capt. Denison’s care, we hope that many such 
will be brought forth under such efficient superiutendance. Тһе civil 
engineer will find here a great many practical examples, to which he 
may refer with pleasure and advantage, and which he сап find no 
where else. 


— 


Raitway Masonny.—Messrs. Groambridge and Sons intend shortly to 
issue a new edition of the late Peter Nicholson’s valuable work on Railway 
Masoury, 
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HARBOURS OF REFUGE. 
Report, To the Right Hon. the Lords Commissioncrs of Ier Majesty's Treasury. 


We, the undersigned harbour commissioners, appointed by your Lordships’ 
minute of the 2nd of April last, whose names are hereunto subscriber], have 
the honour {о report to your Lurdships the result of our proceedings in pur- 
suance of the objects pointed out to ns in that minute. 

We entered upon our important and diflicult duties witha deep sense of 
the responsilality under which we should have to offer our Opinions. 

This feeling lost nothing of its force during our visit to the south-east coast, 
nor is it diminished on a review of the circumstances under which we have 
now to present for your Lordships’ consideration proposals, which, if ap- 
proved, must neeessarily trespass largely on the public revenue. 

The Treasury minute under which we act gives fut our guidance three prin- 
cipal objects, viz. :— 

1. The formation of ports of refuge for the safety and convenience of vcs- 
sels navigating the British Channel, 

2. That these shouid be calculated to become, in the event of hostilitics 
the stations for ships of war. 

3. The consideration of expense as compared with the publie advantages 
likely to result from the construction of such works. 

Our instruetions do not bind us by any strietly speeific limits, 
told, "СІР we think one harbour in the channel is not sufficient, we 
liberty to extend our inquiries aecordingly." 

We avail ourselves of the scope thus given to ns, and being unanimously 
of opinion that one harbour would not be sufficient, we proceeded to the ех- 
treme west of the narrow part of the channel at Portland, and eastward to 
Harwich, whieh, though not strietly within the limits of the channel, is on 
the suuth-east coast, and furms an important termination to our line in that 
direetion. Any less comprehensive view of the coast would have fallen short 
cf the spirit of your Lordships’ instructions. 

The surveyors placed at our disposal by the Admiralty were directed to 
make detailed surveys of the anchoring ground at each place, and also to 
aseertain if any change had uceurred since the publication of the last charts. 

This service has been admirably performed by Captain Washington and the 
officers of Her Majesty's surveying vessel the Blazer, at the eastern ports, 
and at Portland with equal skill by Commander Sheringham and the officers 
of the Fearless surveying vessel. 

Throughout our proceedings we have received unlimited assistance from 
the Lords Commissioners of the Admiralty. and, amongst other advantages, 
their Lordships have permitted us to refer, as occasion required, to their hy- 
drographer, Captain Beaufort, whose ready help has been most useful, 

We obtamed every information we eould desire from the officers of the 
Cinque Ports, from the officers of the Royal Engineers, the collectors of Cus- 
toms, and from the officers of the Coast Guard. 

The report of the select committee of the House of Commons on shipwrecks, 
to which we are referred hy your Lordships, has been read by each member 
of tl:e commission, and the eopiuus information cootained in that volume is 
well worthy Ше attention of all who may at any time be engaged in соп- 
sidering matters relating to the ports and maritime interests of the kingdom. 

It was not to be supposed that an inquiry of such a nature as the construc- 
tion of harbours eould be entered on without bringing forward many intelli- 
Bent persons with propositions of various kinds; and the appendix shows 
their names and the nature of their proposals, 

To each individual wc have given a patient hearing, as our minutes of ex- 
amination fully testify ; and every fair consideration has been bestowed on 
their plans, 

We invited the Chairman of Lloyd's and the Chairman of the Shipowners’ 
Society to meet us, or to delegate others to state the opinions of those great 
mereantile bodies with referenee to the positions they consider best as ports 
for the shelter of their trade. 

We have also had before us every class of persons wlio were though capa- 
ble of affording information, including several eminent engineers ; aud, in 
order to guard against the often misleading opinions of residents at the dif- 
ferent ports, we have examined many others practically acquainted with the 
various places, whom we belicved to be unbiassed by loea] partialit:es, 

The examination of persons so varied in their pursuits could not but afford 
mueh useful information. It has, however, been no light task to deal with 
the conflicting opinions they offer. 

With these preliminary remarks we proceed to lay before your Lordships 
the result of our deliberate. eonsideration of the whole of the circumstances 
which have earnestly occupied our attention, 

FORENESS. 

We proceeded, in the first instance, to Foreness, near the North Foreland, the aite 
which the Harbour Commission of (840 Tecommeoded as the place third in importance 
for an artificial harbonr, giving a prcterence first to Dover, and secondly to Beachy Head, 


(See ‘Journal,’ vol. iii., 1340, Pops) 
It is right to name the persons who composed that commission,1 in order that their 


We are 
are at 


1 Rear-Admiral Sir James Gordon, К.С.В.; Саршіл Vidal, Admiralty Surveyor; now 
commanding Her Majesty’s surveying vessel the Styx; Lieutenant-Colonet Thompson, 
Royal Engineers; Captain Drew, an elder brother ot the corporation of Trinity-honse ; 
Mr. J, Walker, and Mr, W, Cubitt, civil engineers, 
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apinions may have the lafiuence jnstly due to the high dlstinetion they hold in their dif- 
ferent professiona. 

The commission of 1910 had specific limits assigned to its operatlons—namely, '* То 
visit the coast between tbe month of the Thames and Selsea Bill; to examine the ports 
with reference to thelr being availshle as places of shelter for vessels passing through the 
Channel, in cases of distress from weather, and also as places of refuge for merchant ves- 
sels from enemies! cruisers in time of war; and more especially as to their being made 
stations for armed steamers employed for tbe protection of our trade іп the narrow psrts 
of the Channel." 

We quote this instruction hoth with reference to what we have to state respecting 
Foreness, and to other matters we shall have to mention in the course of our report. 

Foreness stands well in the fairway of the traffic hetween the Thames aud the Downa, 
and would, no doubt, if converted into a barbour, frequently prove to һе a very convenient 
nnehorage for outward-hound vessels caught off the Foreland by strong south-west gnles, 
and for homeward-bound sbips meeting with adverse winds. 

Tbe commission of 1240 give weight to their proposal іп favonrof Foreness by observing 
that a hsrbour Шеге “must be regarded as nne af refuge for vessels uavigating or sta- 
tioned in the North Sen; bnt if their iustruetions had not precluded them from the con- 
sideratioo of Harwich, we think they would have snggested the improvement of tbat 
splendid oatural harbonr, at a small expense, rather than bave proposed a large outlay ot 
money in construeting one at Foreness. 

Nothiaz can be more manifest than the faet that Harwich, as far as position goes (heing 
aetually on the shores of the North Sea), is the proper place for a squadron of steamers 
on that station, as well as for a harbour of refuge for merchant ships; while the neigt- 
bouring anchorage in Hollesby Bay is favourably suited for ships of the line. 

On this aeconnt it seems to us nnuecessary to construct а harbonr at Foreness ; and we 
think the commlssion of 1840 would have taken the same view of the subject if Harwieh 
had come witbin their examination. 


RAMSGATE, 


Our next visit was to the port of Ramsgate, a mere ereek In 1748, but now of such capa- 
city that, in the last three years, the number of vessels which arrived in that harhour 
amonoted on ап average to 1,600 sail a-year, exclusive of ishing craft, town boys, and the 
daily voyages of steamers. 

Ramsgate harbour is kept clear psrtly by its backwster; and if ever the basia at the 
west eod, designed hy the Inte Mr. Rennle, be carried into execution, it will give inereased 
power of baekwater, and enahle the port to receive шапу more ships. 

The improvement of Ramsgate harbour is the result of vigorous efforts by the managing 
trustees, and their snecess, which cannot he too highly appreciated, is forcibly exbibited 
hy contrasting its present increased utility with the facts stated by the celebrated Smeaton, 
who says that the number nf vessels that entered the harbour in the year 1780 amounted 
to 29, in 1785 to 215, and in 1790 to 887 sail. Whereas in the last three years it appears 
an the evidence of tbe harhour-master tbere arrived in the port io 1841, 1,543; іп 1842, 
1,652; іп 1843, 1,606; average 1,600 зай. 

Of the number of vessels that arrived in 1943, 31 gave an average of 457 tons each; and 
when it is recollected that more than two-thirds of the trade of Great Britain is carried on 
in vessels nnder 100 tons, it shows the advantages the mereantile msrine derives from this 
port in connexion with the Downs. The harbour-master states that in tbe winter of 1832 
there were at one time 434 sail In the port, and it the additiona! basiu hetore alluded to at 
the west end be made, there will be room for upwards of 600 sail. 

It will he an improvement if the approaches aad entrance to the harbour can he áeepened 
by the use of dredging yessels, or other means applicable to the purpose. 


THE BRAKE, OR SMALL DOWNS. 


The next place we hare to notice is “Тһе Brake,” withio whieh is the anchorage ealled 
the “Small Downs." 11 is here that а harbour has been proposed by Sir J. Н. Pelly, 
deputy master of the cornoratioa of the Trinity House, one of the committee of manage- 
ment of Ramsgate Harbour, and a member of this commission. Any suggestion of this 
nature, coming from such a quarter, could not fail to engage our best attention. 

The “ Small Downs” is en anehorage of eonsiderable extent, lying between the Brake 
Sand and tbe shore northward of Deal. The bolding ground is good, and it is tbe general 
anchorage of the smaller class of merehsnt vessels haviag occasion to bring up in tbe 
Downs, thus leaving tbe Great Downs more clear for ships of a larger draught of water. 
The Brake Sand is abont five miles in length, with а depth upon it at low water, spriag 
tides, of from 3 to 12 feet. 1t sbelters the Small Downs from the east in the same way 
that the Goodwin Sands shelter the whole of the Downs for a distance of nine miles. 

We have before ns ап elaborate plan and a very full report, addressed to the trustees of 
Ramsgate harbour, respecting a design prepared by Sir John Rennie, by which it appears 
that the breakwater he proposes to construet is to be five miles ia length, at aa estimated 
сові of 3,250,000}. This plan is to eonvert the Small Downs into a close harhour by eon- 
structing a solid work along tbe spine of the Brake, to be brought np two feet ahove high 
water mark, There is, however, a mndified suggestion of Sir John Rennie, which, if 
adopted, would reduce the eost to abnut 1,300,000. 

Another proposition was submitted to us fora work on the Brake Sand by Captain Vetch, 
late of the Royal Engioeers, hy which he proposes to make a sheltered nnehorage within 
the Brake at a eost of 35,0002. 

А third by Captain Sir S. Brown, R.N., also for the Brake, the detalla of which will he 
found in the evidence. 

It haa lately been shown by un Admiralty surveyor, 
Sand has gone about 700 yards bodily io shore. 

The Trinlty House, оп obtaiaing the survey from the Admiralty, shifted the south and 
middle Brake buoys, and issued a paioted notice to all mariners of this remarkable ehange, 

Тһе commission of 1840, which ioclnded the late Captain Drew, ooe of the most able 
men of the Trinity House, вау, in reference to the “expediency of eaclasing the Small 
Downs,” that “tbe magnitude and extent of such a work which would require a break- 
water and pier of upwards of five miles in length, tbe small depth of water at the northern 
entrance and tbe uncertain nature of tbe foundation, indnee ns to abandon the idea of n 
harbour of refuge at that place.” 

According to the spirit of our Lordships’ instructions, and strictly in conformity with 
those issued by the Admiralty to the former commission, we have in preference directed 
our nttention to the narrow part of the Channel, where the navigation is daagerous to 
ships contending with adverse winds, and where in war the risk of capture would be 
greatest; it ің there that we ага to provide barbours of refuge for merchant sbips, and 
auitable ports to enahle our veszels of war to maintain tbeir stations in order to give pro- 
tection to the passing trade. 

А barbour in the Downs сап only һе for ships that have actually passed all the risks of 
the narrow part of the Channel, or for ships waiting to commence tbeir voyage. 

For these reasons, and consideriug the Downs in its present state an excellent road- 
atead, with Ramsgate harbour immediately adjoining, capable of eoatnining at one time 
upwards of 400 sail, and whieh may lie made to receive 201) sail more, we do not feel our- 
selvea warranted in proposing any ontlay of the public money in the Dowoa, 


DOVER. 

History afforda proof of the importance attached to thia place as a militay nnd naval 
station. 

Ав tbe advanced post of England on the south-east coset, the want of a harbour here of 
sufficient capacity for tbe reception of vessels of war, nnd for the cnnvenience and protec- 
tion of trade, has attracted the notice of Sovereigna and Miaisters from tbeearliest times, 
and has led ton large expenditure of money for the improvemcot of the present tidal 
harbour, 

In coneldering positions eligible for the conatruction of hreakwnters, it ahould he horne 
іп mind that an ioner barhour is an indispensable requisite; nod, if there is no natural 
adyantage of that sort in the position selected, there must he the double operation of 
building an inner аз well ng an outer harbour. 


Captain Bullock, that the Brake 
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(Mares, 


There are few places that In this respect possess greater advantages than Dover. Ithas 
a dry doek for repairs, and extensive qusys with storehouses, Besides the outer receiving 
harbour, there is a basin covering more than six acres (now being enlarged to double that 
size), and a third, called the Pent, which the late Мг. Rennie, in his report to Mr. Pitt, in 
1802, says may of itself be made capable of reeeiving many sloops of war and gun brigs, 
and which tbe Dover Commissioners are now eoasiderably improving. 

Mr. Pitt, when Lord Warden of the Cinque Ports, was earaestly intent on having Daver 
Bay enclosed, and it was this circumstance wbicb led to our obtaining trom the Master- 
General of the Ordnance the plan of a harbour in Dover Bay hy the late Mnjor-General 
Ford, of the Royal Engineers. 

There are two points, each of great importance, which have been suggested as objec- 
tions to any proposal for converting Dover Bay into a harhour; one, that the holding- 
gronnd is not good; the other, that it will have a tendeney to silt up. 

With respect to the quality of the aneboring ground Her Msjesty's steam vessel the 
Blazer, of 500 tons, and 120 horse-power, was ordered there to test its tenacity to the 
utmost. The nature of the experiments, and the satisfsetory result, will he seen їп Cape 
tain Washington's report in the appendix. 

In reference to the question of silting up, the commissioners directed samples of the 
water io Dover Bay to be taken np at ditferent times of the tide, in different depths, and 
under varying cireumstances of weather, which have been transmitted to the director of 
the Ainseum of Eeonomic Geology for examination. The result, as reported һу Mr. 
Phillips, will he found in the appendix. 

The committee is of opinion thst more extensive experiments are necessary, in order ta 
determine tbe quantities of matter borne in suspension hy the tidal currents on thia part 
of the coast, and liable to depasit; and heg, therefore, to suggest to your Lordships the 
propriety of their being continued under the direction of the Admiralty fur the space of 
a year in all circumstsaces of weatber, 

Dover, situated at a distance of oaly 43 miles from the Goodwin Sands, and standiog out 
favourably to proteet tbe navigation of tbe narrow seas, is naturally the situation for a 
squadroa nf ships of war. Its value, io a military poiut of view, is undoubted; but the 
eonstruction of a harhour of refuge there is, in our opinion, indispensalle, to give to Dover 
that effeiency as a naval statioa which is necessary in arder to provide for the seenrity of 
tbis part of the coast and the protection of trade. 


DUNGENESS. 


This place is a singular formation of shingle, spresding over a space of several miles, 
stretching out seaward into the fairway of ths ehaunel, and having at its termination deep 
water close to the beach. 1t is withont buildings, except the lighthonse and several bat- 
teries, tbe harracks of whieh are oecupied by the coast guard. 

The point of Dungeness has lengthened out considerably since the present lighthouse 
was built, іп 1792. ‘bere is an inscription within the tower by whieh it appears thst at 
the time it was built the sea was st a distance of 100 yards at low water. We, on our visjt 
to that place, measured it, and found it to be abont 190 yards, showing that it has length- 
ened ont 90 yards in 52 years. 

It is to he regretted that no periodical account has been kept of the leagthening out of 
the point, which, if it had been taken every year and registered io the lizhthouse, would 
һауе afforded information of great importance, and would bave shewn whether the rate of 
elongation has heen uniform or otherwise. ‘The commission consider it very desirable 
tbat an acenrate record be preserved hereafter of all alterations of Dungeness point aud 
its immediate vicinity; of its annual extension seaward; of the effects of great storma 
upon it; and generally of the movement of tbe shingle. Forthis purpose the commission 
beg to snegest that the Admiralty, in conjunction with the Trinity House, be requested 
to give directions on the subject. 

Dungeness bas, ever been remarkable for its good holding ground, Both hays afford 
excellent and extensive anchorsge, according to the state of the wind. It is in evidence 
that upwards of 200 sail have been sheltered in the east bay at one time, and that more 
tham 100 vessels were at anchor in the west bay a few days before the commission arrived 
there, Where nature presents so much aecommodation and sbelter, it will always be а 
matter for serions eonsideratioo wbether it may not be well to he satisfied with what is 
already so good, and to give to other places of acknowledged importance, in point of posi- 
tion, the artifieial nssistsnee tbey need, in order to render them available es places of 
seenre anehorage. Dungeness does not possess the advantage ОЁ an inner barbour, as 
Dover, Seaterd, and Portland. This, however, takes nothiog from its value as a roadstead 
for merchaatmen and for ships of war. 

Having eome to the conclusion that it was not expedient to eonstrnet a breakwater at 
Dungeness, we do not advert in detail to what has appeared ia evidence as to the effects 
whieh such a work would be likely to produce on the lengthenlng or otherwise of the 
point, and on tha anchorage іп the east and west bays; hut we refer to the opinioos of 
several eminent engineers touching the advantages of this important place. 

BEACHY HEAD, EASTBOURNE, AND SEAFORD, 

We have now ta draw your Lordships’ attention to the bay on the east side of Beaehy 
Head, and westward of Langley Point, which the commission of 1840 proposed as a site 
for a breakwater. 

Tbe shoals called the Royal Sovereign and others as laid down in the Admiralty chart, 
first attracted our notice with reference to this work; it was, therefore, thought desirable 
to have a more detailed and extended examination of the bay by the surveying vessel 
placed at our disposal by the Admiralty. 

The result has heea tbe discovery of several other patehes of shoal water, аз shown in 
the aecompanying ehart, aod our previous impression as to the hazard of placing a har- 
bour of refuge in such a situation has been so strengthened that we decided to look for a 
more eligible one on the west side of the head. There is бо inner harbour or apening 
along the coast on the east side of Benehy Head. 

On the west slde of Beachy Head the aneharage is free from the dangers whieh render 
the esst side less eligible аз a place for constructing a hsrbour of refuge. The holding 
ground off Seaford is of the best quslity, and is much resorted to in easterly gales, 

The commiasion is of opinion that there Is no good position in tbe neighbourhood of 
Beachy Head, where a harbour is as necessary ns іп any part ot the Channel, (beiag about 
half way between Dover and Portsmouth,) exeept in Seaford-read, and the accompanyiag 
cbart shows the place where a breakwater may he constructed with great nàvaatage to the 
trade, and as a station for armed vessels. 

The commission is fully aware of the ohjectiona which may һе made to the formation of 
a breakwater harhour on the west side of Beacby Head, considering the prevalence of the 
westerly wiod; but the local disadvantages on the east aide of tbe head induce it to give a 
decided preference to the west side, and the proximity of Newhayan has materially in- 
fluenced their decision, 


NEWHAVEN, 


Newhaven is a convenient tidal barbour, and may he considerably improved inwardly, 
aa well ав by carrying оша breakwater from ** Barrow Head,” into adepth of three fatboma 
atlow water spring tidea; hy advancing the piers seaward, giving a wider entrance, and 
dredging the channel enclosed between them ; but, as it cannot һе mada accesaible at all 
timea of tide, it does not come within the scope of our inatructions to recommend any 
preseot outlay of the public money for this purpose. 

it will be tbe interest of the commissionera of the Upper and Lower Ouse to apply 
tbeir revenues to the ntmost advantage, so as to give increased facilities of acceaa to the 
harhour, should а breakwater he conatructed in its vicinity. 


PORTLAND AND WEYMOUTH. 

Our next and last visit westward was to Portland, which, from its aituation with refer- 
ence to the Cbannel Islanda, nad as the boundary of the narrow part of the Channel in 
this directlon, came naturally within the range of our iovestigation, 

А sqnadron stationed at Portland will have under ita protection, jointly with Daztmonth, 
all the intervening coast, and these places, with Plymouth, wli complete the chain of 
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communication and co-operation betwaen Dover and Falmouth, a distance of 300 miles. 
There is everything at Portland to render the construction of u brenkwater easy, cheap, 
and expeditious, and the holdiug ground in the road ls particularly guod. А large puit of 
the Island tnclng the bay is Crown property, and. contains abundance of stane. It hns 
numerons apringe, and plenty of the best water may be had In ппу direction for the supply 
of зһіра, 
The roadsteed also posseases;the advantage of an Inner harbour at Weymouth. 


HARWICH HARBOUR, 


We have now to submit to your Lordships a few obaervations reapecting Harwich har- 
bour, which we consider one of very great impurtance to the trae of tlie country, 

"This harbour, fornied by the junction of the rivera Stour and Orwell, ìs oue of the finest, 
and may lie rendered one of the moat useful havens іп the kingdom. It hea a anfticient 
depth of water and good holding grouad over an extent capable of containing many huie 

ships. 
Eos witb the exception of a channel of 18 feet in depth, too narrow for general pur- 
poses, the entranee to thia port ja not деер enough to admit ships of more than 12 feet 


draught of water at low epring tides; it is therefore at present в tidal harbour oa геулгев 


ahipa of a larger class. f д 

It ls remarkably well ju pid the coovenience of а north sea aquadron, nnd for the 

he month of the Thames. 
SES ani aafe harbour along thla const, and is In the direct line of traffic between 
the Thanea and the northern рона of the kingdom, да well aa ot the trade from the north 
poU в dockyard, with building slipa belonging to the Crown, and the proparty under 
ance Depnrtinent is extensive. 
еса in chance that by the falling away of Beacon Cliff, on the west side of the 
entrance, and the lengthening out of Lairguard Point, оп the esat side, the harbour has 
austuined great damage within the last 25 years. 

Fhe bottom at the entrance to the harbonr, and the сова on ench aide, are composed of 
blue ог London сіну, in which are layers of “ cement stone,” in great demand loth, in 
England und on the continent. Handreds of hands nre constantly engaged in collecting 
it, aud the evidence shows that by excavating the cement stone in tront of the Orduance 
premises, near the foot ot Beacon Cliff, the water has spread so as te һе diverted from its 
natural course, and the tide rendered sa comparatively feeble, that it no longer acts with 
its accustomed force on Langaard Point, which has consequently grown out 500 yarda 
within the pust 40 years, as shown by the plan, It has already nearly filled up the deep 
water clianuel, and by its further increase throstena to destroy the entrance. 

In the appeudix there nre reports to the Admiralty, from the officer carryiog on the sur- 
veying service in the neighbourhood of Harwich, to which we beg ta refer for a full con- 
ürmation of our apinion of the necessity of taking inimediate meusures for the preserva- 
tion aud improvement of this harbour. 1С thie be not done soon, it is impossible to calcu. 
late on the extent of mischief which may take place; for, on every south-west gale the 
Beacon Cliff ts in peril of being washed into the зед. 

We, therefore, fael it to he our duty to aubinit to your Lordships the pressing necessity 
for carrying out a breakwater or stoor groyne, from the outaide of the Beacon Cliff, so as 
to surround the foot of it, and to extend the sume over the shoal water to the north part 
of the Clid-faat rocks, as described іп the plan No. б. 

We alao recommend deepening the channel to the harhcur to 18 feet at low water spring 
tides, by removing the shonls called the *' Altare," and the eastern part of another shoal 


called the *' Glutton,” 


PROPOSED BREAKWATERS. 


Waving made such observations respecting the different porta as may be necessary to 
enable yaur Lordships to form a judgment on the pranosals we have to submit, and hoving 
given to the subject referred to us all the attention which its importunce demands, we 1e- 
commend :— 

1. That a harbour he constrneted in Dover Bay, according to plan No, І, with an area 
of 520 acrea up to low water mark, or 250 acres without the two-fathom edge; with au 
entrance 700 feet wide on the sonth front, and another of 150 at the enst end, 

Entertaining the strong oplnion we huve expressed of the necessity of providing, without 
delay, а sheltered висһогаре іп Dover Bay, we venture to urge upon your Lordships’ at. 
tention the advantage of immediately heginning the work by carrying out that portion 
which ìs to commonce at Cheesman's-head. 

Whatever may be Bnally decided прап as to the form nnd extent of the works in Dover 
Bay, the pier trom Cheesman’s-bead, run ont into seven fathoms water, appears to be 
intlispensadle ав а cammencement, aod it will afford hoth facility and shelter to the works 
to be subaequently curried on tor their completion. 

This will give sheltered uccess ta the present harbour during south-west gales, and pro- 
teet it from the entrance of shingle from the westward; it will айога time alsa fur ob- 
servation on the movement of the shingle within the bay, and for further enquiry as to 
the tendency which harbaurs of large area, on this part of the coast, may have to silt up. 

‘These enquiries the commission consider ta be of essential impattance, and the results 
will afford the means of determioing on the greater or less width thut shauld he given to 
the entrances af the proposed harbour. 

2. We propose that a breakwater he constructed іп Senford Rond, іп a depth of sbout 
aeven fathows of water, ons mile iu extent, and sheltering an area of 300 acres, as shown 
in plan No. 2. 

3. That a breakwater be eonstructed in Portland Bay, to extend n mile and a quarter in 
в narth-eastern direction, from near the northern point of the island, in about seven 
Inthoms of water, having an openiog of 150 feet at a quarter of a mile froin the shore, and 
sheltering an area of nearly 1,200 acres, us shawn in plan No. 3. 

1 only one work is ta be undertaken at a time, we give the preference to Dover , nett 
Portland, and thirdly to Seaford. 


MODE OF CONSTRUCTION, 


Various plana for canstructing breakwaters have been laid before us by highly intelli- 
кешш whose projects are noted in the gppendix, ond fully explained in the 
evidence. 

We are directed by your Lordships to report on the expense to be incurred by the com- 
pletion of the works which we recommend; but, na no approximate estimate of this сап 
һе made without determining the general principles and modes of construction, we have 
examiaed the engineers who have come betore us aud other authorities upon these im- 
portant points. 

"The various opinions have heen considered by the commiasion, who prefer for the сап- 
atruction of breakwuters, and for the security of the works of defence проп them, the 
erection of walls of masonry. 

The commission do not offer any opinion as to the profile or degree of slope necessnry 
to inaure to the structure the requisite stabillty. ‘They consider that this will be best de- 
cided by the Government, nuder professional adyiee, when the works shall be finally de- 
termined on. 

The cost of either mode of canstruction having been stated to be nearly the вате, 
whether it he masonry or a long заре of rough stone similar to that of Plymouth break- 
water, the commission beg to lay befare your Lordships an approxiinte estimate of the 
works at the several places, viz.:— 


Dover об 20 54 2,000,000 
Seaford ^. ao .. 1,259,000 
Portland 52 5o 50 500,000 
Harwich d go 6G 50,000 
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MILITARY DEFENCES, 


The military members of the cammission нге of opinion that there will be no difficulty 
In pravidlig for the defence of the proposed harliours. 

They recommend thut casemate butteriea be constructed on the breakwaters thi m- 
selves, and thut these should be supported by works and defences on the shore, flunking 
the нрргодећ to them and to the entrance to the harbours, 

At Dover and Seaford there alrendy exist works of defence contignona to the site of the 
proposed breakwaters, capable of being ndapted ta this object, 

The їзїш of Portland possesses gieat natural advantages for defence, nnd for the 
formation of 6 naval und miiluiry depót, during war, to any extent that may be required. 

The military officers are further of opinion, that the positian and conetruction of the 
warks necessary for the defence of the proposed harbours cannot he decided on until the 
exact site ond relation of the latter to the shore shall have heen finally determined. 


CONCLUSION, 


The commission cannnt close their report without expressing in the atrongest terme 
their unanimous opinion and entire conviction that measures are indispensably necessary 
to give to the south-eastern frontier of the kingdom means and facilities, which it does 
nat now possess, for powerful naval protection. Without any, except tidal harbours aloug 
the whale const between Portsmouth nnd the Thames, »nd none accessible to large 
steamers, there is naw, when steam points to such great changes in maritime nflairs, an 
imperative necessary for supplying, by artificial meaua, the want of harboura throughout 
the narrow part af the channel, 

The distance chart which accompantes this report shows the positions where, If our 
recommendatiaus ure carried out, harbours of refuge or well-protected rondstesds will 
afford shelter ta our comineree, By these means, and with the advantngea of steam by 
sea, aud of rallroada and telegraphic communication by land, the naval and military force 
of the cauntry may be thrown in great strength орап апу point of the coast іп a few honra. 

The several recommendations we have thought it our duty to lay before yaur Lordships 
must, if adopted, accasion a large outlay of the publie maney, but when life, praperty, 
and natlonal security nre the interests at stake, we do nat believe that pecuniary conside- 
rations will be allowed to impede the accomplishment of objects of sach vast importance, 

T. BYAM MARTIN, Admiral, Chairman. 
HOWARD DOUGLAS, Lieutenant-General, 

J. D. DUNDAS, Rear-Admiral. 

J. H. PELLY. 

PETER FISHER, Captnin, R.N. 

J. N. COLQUHOUN, Lieutenant-Colonel, В.А, 
R, С. ALDERSON, Lieutenant-Colonel, Б.Е. 
JOIN WASHINGTON, Captain, R.N. 

J. WALKER. 

I dissent from this report, because I consider the mass of evidence to lie in favour of 
Dungeness, and because 1 cannot recommend в large close harbour at Dover, where the 
pilats consider the holding-grouad generally indifferant, and the engineers gay it will allt 


up. 
W. SYMONDS, Surveyor of, the Nevy, 
August 7, 1544, 


KauNsTADT, IN Wirtempurc.—A very extensive and splendid structure has 
beea erected at this piace, containing batha, picture aud other gal.eries, various rooms rar 
balls and nssembilles, and above all very spacians conservatories, turnished witb the choicest 
plants and disposed in the moat tasteful manner. What name it is to besr does not seem 
to he yet determined upon, зо at present it goes only by the one which it has obtained 
from the public, of * Das Maurische Bud,’ or the Moorish Bath, in consequence of its being 
in the Moarlsh style. It ls constructed of stone of two different tints, laid in alternate 
courses, and ali the architectural members and ornamental details are aaid ta be faithfully 
rendered from the finest specimens of Arabian architecture in Spain. In fuct, Zanth’s 
(the architect) name is of itself almost sufficient pledge for retined taste aad most careful 
study of decoration. No doubt, too, he has availed himself of our own countryman, Owen 
Jones's magnificent work on the Alhambra. Опе conspicuous feature in the design is a 
copper dome, richly gilt, and the octagon conservatories, whose sidea are composed of 
rich open and lattice work filled tn with gisss, have alsogilded domes. Further (аа these 
few and scanty particulars our information does not go nt present, bnt we trust thot we 
shall he able to give еге long some nore full and exact account of so singular aud interest- 
ing a building. 

Gartner's DzsiaNs.—Professor Сігіпег cf Munich, Klenze's suecessor 
there вз the king’s special architect, and who bas erected mast of the recent monumental 
atruüctnres in the Bavarian capital, has just cammenced a series of all the principal build- 
ings he has exseuted, herein foollowiny the laudable example of hoth Schinkel and Klenze. 
We have not yet actually seen the publication, bit have little donbt it will prove a worthy 
coinpanion to those above-named, and an interesting and valuable acquisition ta the archi- 
tect’s library, which, to say the truth, has not of late received many additions of any kind 
to its stores. None of our English architecta of the present day ever publish correct and 
detailed designs of their buildings, although some of them, it may be presumed, have 
executed such as are well deserving of being so repreaented—very far more so, in tact, than 
the majority of those which are engraved іп previaus collvetions, , 

Ехғевілісив Bringe Bertpixo.— Mr. Dredge has Just erected a bridge over 
the Blackwater river, caunty Tyrone, Ireland. ‘This bridge has been in contemplation 
nearly farty years, the only obstacle Being the immense expense of апу structure on the 
old system, and probably for forty ar a huudred years more the county wanld have been 
Ceprived of the advantage unw canterred, but for Mr. Dredge's estimates, aud. his highly 
approved plan. Mr. Dredge has not added much to the long delay, by any dilatary pra- 
cess of constroction; when the iron was on the ground be astonished the publie with the 
rapidity or the work, the bridge being extended and completed ‘in one week.’ The bridge 
is 74 feet span, and for the heaviest traffic, 1t was erected at the cost of the Earl ot 
Caledou.—‘ Wiltshire Independent.’ 

STRASBURG Catieprat.—lhe Presse states that the belfry of the Cathedral 
of Strashurg has deviated considerably from its perpeadienlar within n short time, and 
has inclined more than six teet, calenlatitig between tbe elevation of the summit und the 
bass. А catastrophe is feared, which the most skiifui architect is incompetent to prevent, 

An E.EvaTED Sea-Beacu.—lhe operations of opening the ground for the 
Grantan Railway has expased an interesting section of alluvial soil nt Wardie. After a 
surface of sandy loain, mixed with some peaty substancea, trom the deeay of vegetable 
remains, there is exposed, ut the dapth of two or three tcet, a bed of sea sand, on the sur- 
fice of which lie pebbles and sea shells, indicating іш the most distinct manner the rr- 
mains of a sea-beach. ‘The shells are smooth and waterworn, and are principally spec’ 
mens of the univalves, which exist at present on the neighbouring shores. ‘This deposit 
Is elevated nbont ten or twelve feet, as far as inay һе hurriedly guessed, abave the level of 
high water tides— na grent elevation when considered geolugically, but still not the less 
interesting.—* Caledonlan Mercury.’ : 

PramiNO UPON SrEEL.— At the Paris Academy of Sciences, Dec. 30. а com- 
minication was received from М. Deshordeaux, of Caen, proposing a mode af plating upon 
steel by the galvanic process. In the morle of operating practised by Messrs, Изот and 
Etkington, it is found necessary to cover the article which is to be silvered with a slight 
coating of copper, without which the steel will not receive the silver. М. Deshordemux 
ntutea that the necessity for this cooting of capper may he nvoided by plunging the article 
for а few seconds in a mixture eomposei] of опе gramme af nitente of silver, one gramme 
of nitrute of шегенгу, four grammes of nitric acid, ot forty pf. Beanmé's eerometer, od 
120 graurmes of distilled water. 
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NEW PROJECTED RAILWAYS, 
Тик Decisions or үне Boarp or TRADE. 
(Continued from Page 62, February Journal.) 
RAILWAYS IN ENGLAND, 
The Manehester and Leeds District. 


In favour of the— 
Barnsley Junction, Е А 
Leeds and Bradford Extension to Skip- 
ton &ud Colne, 5 
Leeds and West Riding Juactian, 


.igainst the— 
Leeds, Dewsbury, and Manchester, 
Manchester. Bury, and Rossendale— 
Heywond Branch, 
West Yorkshire. 


Manchester and Leeds—Heywood and 
Oldham Extensions, 
Manchester апа Leeds — Burnley 
Braneh; 
The Liverpool and Manchester Railway Branches. 
Patricroft and Clifton, St. Helen and Ruffard. 


Parkside, 
Exteasiona into Liverpool, 


Blackburn, Burnley and Accrington Ех- 
tension, 

Blackburn, Darwent and Bolton, 

Bolton, Wigan and Liverpool, 

Clmruet Valley Railway (from Maccles- 
field to Tamworth and Derby, with a 
hranch ta the Potteries), 

Trent Valley Railway ; 


The Worcester and Wolverhampton District, and intermediate the London and 
Birmingham and Great Western Railuny. 

Birmingham and Gloucester—Deviation Birmingham and Gloucester— Wolver- 
line, hampton line, 

Ths Landon, Worcester, Rughy, and Oxford and Rugby (wide gauge), 
Gxfurd Railway, with an extension Oxford, Worcester, and Walverhampton 
from Worcester to Dudley (narrmw (wide gange). 
gauge) ; 

Extension of Railway to Shrewsbury. 

Shrewabury, Wolverhamptoa, Dudley, Shrewsbury and Wulverhamptou (Grand 
and Birmingham ; Junction), 

Shrewshnry and Stafford. 
RAILWAYS IN WALES. 
Extension of Railways in South Wales and Herefordshire. 


In favour of the— “вап! the— 
South Wales Railway, Gloncester and Dean Forest. 
MonmouthandHereford(Great Western) 
Newport and Pontypool; 


RAILWAYS IN SCOTLAND. 


Against the— 
Edinburgh and 
Branch, 
Glasgow, Dnmfiies and Carlisle, 


In faveur of the— 
Clydesdale Junction, 
Caledonian, 

Edinburgh and Hawick, 
Тһе Scottish Central ; 


Glasgow — Stirling 


RAILWAYS IN IRELAND. 


Aguinst the— 
Great Sonth West (Ireland) Direct, 
Great Western— Dublin to Mullingar, 
Ditto—Alternative Line, 
Ditto— Exteosion Line, 


In favour of the— 

Cork and Bandon, 

Great Southern and West rn—Cork Ex- 
tension only, 

Waterford and Limerick ; 
subject, a3 regards the portion of the 
line between Limerick and the June- 
tion with the Great Southern and 
Western Extension line, to equitable 
arrangements for securing to the 
Great Southern and Western Com- 
pany fnll accommodation for the pnr- 
poses of the Limerick traffic going in 
the direction of Dublin and Cork: 

Waterford and Kilkenny, 

Great Weatero—Duhilia to Galway, 


Londonderry and Enniskillen ; 


And recommending the postponement natil a future period of the— 


Dublin, Carlow, and Wexford, 

Dublin, Wexford, Waterford, and Carlow, 
Dublin and Wicklow, 

Kilkenny Junction. 


Londonderry and Coleraine; 


DALHOUSIE, 
C. W. PASLEY, G. К. PORTER, 
D, O'BRIEN, 5. LAING. 


" Opening or THE MarrrorT ann Canister Rarnway.—Oo Monday, Feb. 
10, this line was opened hetween the respective towns of Carlisle, Aspatria, Maryport, and 
Wigton, From Maryport ta Carlisle is а distance of twenty-eight miles. The line was 
commenced in May, 153; ; Шеге are no turnels,and no very deep cuttings or high em- 
bankments on the line; f'e heaviest cutting ia at Aspatria, where between 320,000 and 
400.000 cuhiec yards of heavy clay and wet sand had to be removed, and was found to ће a 
work of preat lahour and difficulty, The hridges on the line аге nnmerons, hut not diffi. 
cult, ошу two rivers, the Calden and the Waver, heing to cross ance each, the total num. 
ber over and nnder the railway heing 77. ‘The steepest gradient on the line ia 1 in 203, 
and varying from this to ] in 1900. ‘The deepest cutting is thirty-six feet, and the highest 
embankment is thirty-sevea feet. The cust per mile will he ahout 10,0007., exclnsive vf 
engines aud carriages. 

BrRLIN.—'Fhe lately inaugurated frescoes, which now adorn the background 
of the partico or colonnade of the Museum, according to Schinkel’s intention for it fram 
the firat, are said to excite some scandal among the Berlinese by the nudity of the colossal 
femsle bgure. On the other hand, notwithstandiug that these poetical composition are 
ultra-pagan in idea, not а few people it iy said, * mistake the figures for those of saints.” 


(Макен, 


LIST ОҒ NEW PATENTS. 
GRANTED IN ENGLAND FROM JANUARY 21, TO FEBRUARY 24, 1845, 


Six Months allowed for Enrolment, unless otherwise expressed, 


John Melville, of Upper Harleg.strect, Middlesex, Eaq., for “ Improvements in pro- 
pelling vessels."— Sealed January 21. 

Johann Gottlob Seyrig, of Lenton, Nottingham, mecbanician, for ** Improvements in 
scouring, bleaching, and dyeing machines, also in machines nsed in liltering and іп drying, 
or extracting liquid or moisture fram different anbatances."— Jannary 25. 2 

George Henry Taunton, of Liverpool, civil engineer, for ** Improvements in machinery 
for revolving windlasses, bartels, spiodles, shafts, aod tor pumping."—Jannary 25. 

William Trueman Yule, of Wilson street, Finshnry-sqnare, preserved provision manu- 
facturer, for © Improvements in preserving animal aad vegetslile matters,"—January 25. 

"Thomas, Earl of Dundonald, for ** an Improved rotary engine to be impelled hy steam, 
and which may he also rendered applicable to other purposes” (Being un extension far 
the term of fourteen years of lettera patent granted to him by His late Majesty King 
William the Fonrth.)—January 28. 

Martyn John Roberts, of Bryn-y-caeran, Carmarthenshire, gentleman, for *' Improve? 
ments in machinery for preparing and windiag, and spinning and winding wool, flax, and 
other Alrons hodies.—January 25. 

George James Norton, of Weymonth, Dorset, cook and confectloner, for an “ Improved 
cooling apparatus, parts of which аге also applicable to the purposes of lighting and 
heatiog."—January 28. 

Nathan Whiteley, junr., of Stoney. зок, Hudderafield, mannfacturer, and Joseph Hop- 
kinson, juar., of Huddersfeld, engineer, for “certain Improvements in machinery or ap- 
paratus for raising the nap ar pile on woollen, cotton or other cloths, alao for brushing 
and cleansing the same." —Jaouary 26. 

Jobn Leslie, of Conduit-atreet, Hanover-sqnare, tailor, for Improvements in atoves 
and apparatus used in consuming fuel and in ventilating.**—January 28. 

Edwin Rose, of Ogley, Stafford, engineer, for * certain Improvements in the manufac- 
ture of grain into flour pr meal." —Jannary 28, 

Matthew Allen, of Worship-street, Shoreditch, builder, fur ‘ certain Improvements in 
stoves and apparatus for heatinp."—January 30, 

‚ ‘Phomae Page, of Cambridge, painter, for * certain Improvements In the mode of paint- 
ing or decorating with oils aod other colours, *— Jannary 30. 

James Johnston, pf Willow.park, Greeoock, Esq., for “пет and improved processes 
and machinery for making and reüning su(rar."—January 31, 

Thomas Middleton, of Loman-street, Southwark, eupineer, for '' Improvements in ma- 
chinery for the manufacture nf artificial fuel, bricks, tiles, and other similar агтїїс1ев.”#— 

anuary 81. 

Айг Varnham, of the Strand, stationer, for “ Improvements іп the manufacture of 
paper іп огдег to prevent frand, which he intends to call satety and protective рарег.''— 
Febrnary 4. 

William Snoxell, of the Quadrant, blind mannfacturer, for ““ Improvements in roller 
bliods and shutters."— February 4. 

William Henry Smith, of Welllnghorough, boat mannfacturer, for * certain Improve- 
menta in the construction of boots, shoes, nnd other coverings for the lega and feet, and 
also іп the means of or apparatus for tastening the same проп the leg or fnot."'— Feh. 4. 

Henry Nihbs Browne, of Shadwell, sugar refiner, for “ Irnprovemeots in the mannfac- 
tnre of sugar."— Fehruary 4. 

John Seawa:d, ot the Canal Works, Poplar, engineer, for *'certain Improvementa in 
steam propelling macbinery.”—Febinary 5. 

Darins Isaac Green, of Villiers-street, Strand, gentleman, for ''Improvementa in the 
means of raising and moving heavy bodies, parts of which are applicable amoogst other 
uses to mines, vessels, and public works.” (Being a communication.)— February 8. 

Robert Bewick Longridge, of Bedlington Iron Works, Morpeth, Northumberland, for 
* ап Improved locomotive engine." — February 10. 

Frederick Herbert Маһегіу, of Stowmarket, in the county of Suffolk, clerk, master of 
arts, for “ certain Improvements in machinery or the apparatus for stopping or retarding 
railway or atber carriages; applicable alan for these parposes in regard to other engines 
or wheels."'!— Fehrnary 10. 

Thomas Truman, ої Cromwell Lodge, Brompton, gentleman, for “ an apparatus, being 
an improvement for filtering and purifying water."—Fehrusry 10. 

Richard Haworth, of Bury, Lancaster, engineer, [ор ' certain Improvements in steam- 
engines.’—February 10. p 

William Irving, of Regent.street, Lambeth, engineer, for ** Improvements 1n the con 
struction of apparatus for cutting ornamental forms, heada, recesses, and mouldings, in 
wood, stone, aud other materials.’— February 10. 

Peter Faithairn, of Leeds, in the county of York, engineer, for * certain Improvements 
in machivery for drawing, roving, and spinning hemp, flax, tow, silk, wuol, and ather 
fibrous substances.” —February 10. 

Oglethorpe Wakelin Barratt, of Birmingham, experimental chemist, for “ certain Im- 
provements in the mannfactnre of acids, and in treating the noxious vapours or gases 
given off fron: chimneys aod from chemical aud other works.’’— February 10. 

John Bramwell Gregson, of Dunston, Durham, manntacturing chemist, for ** Ппртоув- 
ments in the manufacture of Epsom salts and carhonate рі lime, commonly called preci- 
pitated chalk, parts of which improvements are applicable ta other purposes.”—Feh.. 10. 

Joseph Quick, nt Sumner-street, Southwark, io the county of Surrey, engineer, for “an 
improvement io steam engines.” — Fehrnary 10. 

James Clark, nf Glasgow, power-loom manufacturer, for ‘certaia Improvements in 
weaving."—Fehbrnary 14. 

Thomas Brown Jordan, of Cottage road, Pimlico, mathematical divider, for © Improve- 
ments in machinery and apparatus for cnttiog, carving, and engraving."— February 17. 

James Graham, of Calvert-street, Middlesex, metal refiner, for ** Improvements in the 
manufacture of zink, antimony, and brass, in casting brass, and іп apparatus far making 
pots used in such processes."— Fehruary 17. R 

Samnel Hall, of King's Arm’s yard, Coleman-street, for “ Improvementa in steam-en- 
gines, hoilers, furnaces, and fines, in consuming fuel, preveoting smoke, and in pronelling 
vessels."*!—Fehruary 20, 

James Murdoch, of Staple-lnn, patent agent, for “ certain Improvements in the manu- 
facture of gas, and in the apparatus employed therein.”— Fehrnury 20. 4 

John Bottoo of St, Philip’s-road, Sheffield, machinist, for "certain Improvemente іп 
carpeuters’ stocks and braces."—Fehrnary 20. 

William Stevens Villers Sankey, of Hampstead, master of arts, for “ certain 1mprnve- 
ments in fastening and securing lettera, packets, and despatches."— Fehruary 20. 

John Place, ef Hodrliesden, Lancaster, manufacturer, for '* certain Improvements in 
looms for weaving.''— February 20. 

George Brown, of Glasgow, tur ‘certain Improvements in the manufacture of soda."— 
Fehruary 20. 

John Weatherstone, of Cassingtoo, Oxford, yeoman, for “ап Improved dibbling ma- 
chine for planting seed or grain."—February 20. 

Robert Oxlaud, of Plymonth, chemist, for *‘Iimprovementa in the mannfactnre of 
chiorine."—Felrnary 20. 

John Baptiste Vallauri, of Oxenden.street, civil engineer, for * Improvements in lamps 
and wieks."'— February 54. 

Joseph Howard of Blackfriars-street, Manchester, hatter, for ‘‘ certain Improvements 
in the manufacture of silk plushes, silk velvets, worsted, and other plusbes,"—Feb. 24. 
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NEW SHOW ROOMS АТ MESSRS. WILLIAMS AND 
SOWERBY’S, OXFORD STREET. 


( With Tro Engravings, Plates VII and P TII.) 


Besides being quite a lion in its way,—its actual purpose con- 
sidered, this very handsome apartment is of more than ordinary inte- 
rest as an architectural stndy, since in addition to embellishment it 
displays nnusnally felicitous contrivance of plan, and affords a strik- 
ing instance of the peculiar charm attending arlistical arrangement of 
ensemble preparatory to decoration. No matter how sumptuously 
thev way be fitted up, rooms are almost invariably of monotononsly 
nniform character in one respect, being rectangles inclosed by four 
flat walls, and lighted from oneside. There are thousands of splendid 
drawing-rooms “hich present only the minimum of architectural de- 
sign, they being far more indebted for what character or attraction 
they possess, to the decorator and upholsterer than to the architect 
himself, who does little тооге thao decide their size and proportions, 
and provide for others to operate upon, the raw material of bare walls. 
Even the Clubhouses supply scarcely an exception to the rule. АП 
the more welcome, then, is the one which forms the subject of the 
engraving, and which is so creditable to the taste and ability of Mr. 
Morcatta. 

We do not recollect having ever before met with an instance of an 
apparently very ungain and obstinate form of site heing completely 
overcome withont any loss of space, and with such ingenuity of con- 
trivance, that perfect regularity of plan is kept up to the eye, and 
even when the deviation from itis discovered—which is not so easily 
done by every one inthe room itself as ina plan of it,—satisfaction 
is rather enhanced than the contrary. The architect had here to con- 
tend with an awkwarkness of shape somewhat similar to that of one 
of the rooms of Lloyd’s in the Royal Exchange, where owing to the 
obliquity of its North side, the East end is wider than the other. In 
such case, many would have eut the Gordian knot very summarily by 
deciding that it was not worth while attempting to correct or disguise 
the irregularity, the place being after all “ only а shop?'—or it would 
have been proposed to rectify the defect by merely carrying the two 
longer sides at right angles to the ends, thereby redueing the East end 
to the same width as the narrower one, getting out closets behind the 
partition. Had that been done there would liave been the unexcep- 
lionable secundum атієт parallelogram,—nothing either better or 
worse than if there had been no difficulty at all at the outset, whereas 
now, instead of being merely got over, the difficnlty has been so ad- 
mirably turned to account, that we may fairly asciibe to its existence 
what is most felicitous in the treatment of the plan. 

There is besides considerable novelty in otlier respects, including 
the mode of lighting the semicircular ends; and also the ornamental 
details of the order, the capitals of whose columns are freely treated 
ss original compositions, We do not, however, uudertake to decide 
how far their design is to be approved of, because that would require 
more deliberate examination than we have had the opportunity of 
making. Fora similar reasun it is somewhat doubtful to us whether 
the striking distinction made between the shafts of the pilasters and 
those of the columns, be altogether satisfactory: while the latter are 
of scagliola in imitation of Siena marble, the faces of the others are 
decorated with paintings upon raised slate panels.— Would it not 
have been better both for the sake of greater novelty as well as uni- 
formity, to һауе decorated the shafts of the columns also with painted 
arabesque ornaments on them? 

The general coup d'œil, we should observe, is greatly enhanced br 
two spacious compartments, viz, at the East end and on the North 
side, being entirely filled in with looking-glass. Indeed, effect seems 
to have been studied throughout, and no pains spared to render the 
apartment an unusually scenic piece of architeeture. The principal 
dimensions are as follows : 


General size of room . 57 by 35 feet. 
Diameter of larger semieircle E 36 ft. 6 in. 
smaller ditto E 35 
Dome . . 19 6 
Height of Doine - - 35 
Columns - - 14 
Ceihug - - 23 


The engraving Plate Vil. shows а plan and a vertical section of the 
room drawn to а scale of 16 feet to the inch, letters г are recesses Гог 
carpets, &c., and Plate УШ, shows the capitals of the columns, the en- 
rieliments of the cornice and soffit of the arch upon an enlarged scale 
of 14 inch totlie foot, the upper enrichment of the cornice із continued 
all round the зот rooms. 


Жо, 8). Vo, VillemAran, 1545. 
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CANDIDUS'S МОТЕ-ВООК. 
FASCICULUS LXIII. 


Р “ 0 must have lilerty 
Withal, as large a charter as tlie winds, 
То Шоу on whom l plea:e."" 


I. The doctrine of Architectural Professors and Teaehers is little 
better than the doctrine of despair. What it strives most earnestly 
of all to impress npon us is the fatal ides that architecture has already 
and long ago reached the utmost possible limits of its career, and that 
nothing remains for it hut to commence anew another stoic vear in 
which all the past is acted over again. Хау, so preposterously in 
love are they with such duetrine—as if it were the тоом encouraging 
and comfortable one that could be adopted,—that even to hint at the: 
possibility of опг heiug able to achieve fresh and vet untried excel- 
lence in architecture, is treated with contumaciovs senrn as arrant 
heresy. Not content with опг admiring and doing full justice to 
furmer excellence, they insist upon our not seeking to obtain any other 
that shall be worthy of being admired in its turn. Tliev prohibit, 
under the penalty of their severest anathemas, every attempt of the 
kind—an excellent method, by the bve, of verifying their own dismal 
prophecies, it requiring nu great prophetic skill to furesee that we 
certainly shall never get a single step forwarder in art so long as we 
agree to stand stock-still, Architecture, says Victor Hugo, is the 
only art for which there exists no future: and such, thanks to the 
combined bigotry and dulness of its hierophants, seems to be the case. 
We are not even so much as permitted to imitate those whom we are 
hound to admire, bv pursuing the same course and producing fresh 
ideas pro re natá. We are expected to be impressed with a lively 
sense of our own incapacity, and to be thoroughly grateful accordingly. 
We are relieved from the necessity of studying former proiluetions of 
the art by having only to copy them, no matter though the copies 
should be somewhat ZEsopian, and remind us of those pithy fables of 
the Ass in the Lion’s skin, and the Jackdaw in borrowed plumes.— 
Most cheering and consoling doctrine truiy!—No wonder then that 
academical Professors exhort ns in their lectures ez cathedrd to follow 
the clever policy of stealing from books ready-made designs fer рог- 
соев, 

11. Were уси to propese any adjunct to a church in the shape of a 
fore-court with a cloister on its sides, for monuments—or of an inner 
vestibule for similar purposes, the idea would be instantly scouted us 
something “ monstrous extravagant,” and cansing wasteful expense. 
Yet itis the manner rather than the malter of the expense that startles 
people. You may add to the body of a church what amounts both in 
size and cost to another structure although only aneztra to the ehucehi 
itself, and no objectian whatever shall be made to it. For instance, 
їп д church some seventy feet in length within, you may add what 
shall be npwards of a hundred feet, provided vou бо but put itiua cere 
tain position and orthodox attitude, namely placed upright instead of 
horizontally. To build a noble portico that added forty or fifty per 
cent. to the cost of a church would be deeined a sort of madness, but 
to erect a tower and spire that add cent. per eent. to it, is considered 
merely matter of course, notwithstanding that it seems very oddly at 
variance with that strict eccnomy and exact computation according 
to which the utmost number of sittings are to be provided within a 
given space, for to leave any space unucenpied within, or to provide 
more than was actually required to be occupied would be considered 
absolute wastefulness. How fara tower and spire are nt all services 
able or worth their cast by increasing “clurch-accomimodation’” ac- 
cordingly, 1 leave the reader to decide, To say the truth, there is 
just now a sort of mania for church architecture, in the Gothic style, 
and with tower and spire as indispensables; and іп that species of 
design we have just reached а degree of decent respectability where 
we seem destined to stick fast. One thing of the kind is pretty muclt 
like another: a spire is becoming quite as common-place a matter us 
a portico; and, it may be suspected, is like the latter frequently re- 
ceived as an equivalent substitute for all other inerit, aud as what 
must at all events be provided, even tliough it be by cutting down tite 
rest of the design, aud by paring away nut only mere ornaments but 
essential and charaeteristic detail. The manefacture of Gothic іх, по 
doubt, greatly improved, but a good deal ot Gothic is little better 
than mere manufacture. Neither is that style very well fiited for 
new churches in towns and streets where every thing else is of quite 
modern physiognomy, and where it couseqnently shows it-elf like a 
puerile atfeetation uf antiquity. lf we must build сіштеһев of the 
kind io towns, they ought at least to be insuluted and further, dee 
tached as much as possible from other bnildii gs so as to be viewed as 
iodependent objects, whereas now they ята geuerally built iato a line 
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of spruce modern houses. Besides, if we must employ Gothic for 
such purpose, it ought at any rate to be the Gothic of a more advanced 
period and more ornate species than that which is now almost ехсіп- 
sively employed. The character that is both pleasing and appropriate 
fora village church is unsuitable for опе in а town,—that is for опе 
pow built, and placed where every thing else is quite townish, and 
withal, evidently of to-day's growth. Therefore before itis Geter- 
mined upon that a new churci shall be Gothic, it would be as well to 
take into consideration tlie character of the locality. ) 

Ш, Lurk certainly has a good deal to do witli deciding the reputa- 
tion and vogue of buildings. While some are universally cried up, 
chiefly, it would seem, because the high opinion first expressed of 
them, has ever siace been implicitly adopted, and. has been repeated 
by every successive writer, and upon every occasion, others of equal 
merit are scarcely spoken оГ at all. It is the fashion—I ean call it 
nothing else, to extol 54. Martin's by wholesale, speaking of it in the 
lump, as if not only the portico, but the church itself was entitled to 
admiration, althuugh nothing can be more anti-classical, more nn- 
Corinthian, or more at variance with the style of the portico, than із 
all the rest of the structure, the background of the portico itself not 
excepted. There is abont as much similarity of character between 
the Боду of the edifice and the portico, as existed between Old St. 
Paul's and the Corinthian colonnade tacked to it by Inigo Jones. On 
the other hand, St. George’s Bloomsbury, which, it may be observed, 
now forms so fine an architectural object as seen from the line of new 
street leading from Oxford Street iuto Holburn,—is never mentioned 
except for silly cavilling at its steeple. In regard to those two churches, 
criticism blows hot and cold with a vengeance: in the one case it 
willingly shuts its eyes to all demerits, tor the sake of the por- 
tico; in the other it fixes them so intently проп the statue on the 
summit of the steeple that it can discern nothing bnt Ша“ absurdity. 
The noble jos? of the portico ona stylobate of just sufficient height 
e it additional importance,—artistical combination of masses, 
originality of character in the ensemble, play of light and shade, and 
perspective—these excellences are passed over insilence—either most 
sulky or most stupid, although of a kind that those who are capable 
of feeling them would, for their sake, almost have forgiven the architect 
had he stuck up George ll. with his head dawnwards, But the 
ateeple—well! that campanile is the most classically conceived thing 
of the kind we possess. Їп comparison with it, Wren’s vaunted 
steeples are little better than gimerack : scientifically constructed they 
may be, but in themselves are not worth the skill bestowed upon them, 
They who admire that of Bow Church, Cheapside, may equally well 
be delighted with the freaks of Burromini, so too, those who are charm- 
ed with tliat of St. Bride's, ought 10 be in raptures with a Chinese 
pagoda.—A wfully heretical as all this is, yet there are probably 
more who will agree with it in petto, than will care to confess as much. 
Those who think differently from myself are of course safe, for they 
have numerus defendit ou their side, and can prove tlie excellence of 
their taste by ап overwhelming majority of votes—a majority of alt 
the wiseacres who can give no better reasun for the opinion ШІ hold, 
or would be thought ta hold, than that * Every body Пав always ad- 
mired Wrens ШІ ысу excepted—who сап resist 

verful argument £ 

UN ir i ue critics—thal 15, such critics as Ralph and Wal. 
pale, aud their Grub-street copyists—depreciated St. George's Blooms- 
bury, but architectural writers, and those who have formed collections 
of architectural designs for publications, have been no less unjust. 
There are no representations of it in the Vitruvius Britannicus, ішпе 
in the Public Buildings of Loudon,—no mention of it orof Hawksmoor 
in either of. the treatises on architecture in Brewster's Encyclopedia 
and the Metropolitana, although various structures of far less interest and 
value are noticed. А somewhat similar fate is that of what, thongh at- 
tended with considerable drawbacks, it being upon too small a scale to 
make апу figure where it is placed, is one of the most classical or taste» 
ful pieces бі designinthe whole metropolis, for rarely do we hear the 
ci-devant Melbourne now Daver House, Whitehall, quoted as а supe- 
rior specimen of architecture, nor has an elevation of it ever been 

ublished—at least, 1 lave never met with one. This shows with 
what sort of judgment and taste these who cater fur architectural 
publications select subjects for them; and that such a design should 
have have been overlooked by Geurge Richardson, when he was glad 
to enlist зо many poor, feeble, and crippled things in his New Vitru- 
vius Britannieus, is perfectly astonishing—or rather would be so, to 
any one unacquainted with the triple stohidity of bookmakers. That 
there should be no published elevation of the beautiful little screen 
facade of Dover House is the more to be regretted because so repre- 
sented, and therefure seen apart from anything else, it would show 
itself tu greater advantage than it does in reality = merely on account 
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of its being too diminntive for a piece of street architecture, unless it , 
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could have been placed so as to be in some measure detached from 
other objects, and made to form a principal one terminating the vista 
in a short street; whereas, facing, as it does, Inigo Jones's Banquet- 
ting House, it looks Lilliputian, (7. e. literally, little-boyish—S wift 
having formed the word from the twa Danish ones Lille ** little," and 
Putte “a child”); it looks Lilliputian, I say, by contrast. It is a pity 
that Holland did not at all events give greater altitude to the portico, 
by carrying it up higher than the rest of the screen, making the 
culumns there as high as the entire order of the other part; had which 
heen dune, besides more variety being given to the general composi- 
lion, aud greater dignity to the portico, the intercolumniation wonld 
have been very greatly improved in consequence of the diameter of 
the columns being increased in proportion to inerease of heights 
whereas now, being only tetrastyle, the purtico looks too wide in front 
for its height. One particular merit that ought not to be overlaoked 
init, is the manner in which it is attached to the building—not merely 
stück ор or pushed against it, as is the case with su many other 
things of the kind, which look as if they were after-thoughts, and 
ndded to what was not prepared for them, but firmly knitted together 
with the part of the front immediately behind it. It is alleged as a 
fault in the design, by those who have condescended to notice it at all, 
the two insnlated columns with the entablature breaking over them, in 
the compartments next to the portico, support nothing. There certainly 
appears to have been no very particular reason for breaking the enta- 
blature, because there was nothing to hinder its being carried across the 
intercolumns, thereby giving to those parts of the front the appear- 
ance of blank colonnades—that is, without any passage between the 
coluinns and the wall behind them, as is the case with those in the 
front of the Bank. Опе reason that was not done may have been аё 
it was thought that those parts won!d, іп such case, have appeared 
too much like a repetition of the portico, the number of intercolumns 
being the same, viz. three, in all those three divisions of the front. 
Nor will I be sure that as now placed, with he entablature breaking 
over them, and snrmonnted by a vase, those columns du not tell more 
decidedly in the composition, and produce a more piquant effect than 
they else would lave done, At all events they are picturesque, and 
if they show themselves to be no more than architectural embellish- 
ments of no positive use, they have the merit of being strikingly or- 
namental, which is very much more Шап ean be said of a great many 
things which though intended only for decoration, and very costly into 
the bargain, produce scarcely any effect at all. To object to what is 
here done chiefly because the order employed is Greek instead of 
Roman in its character and details, is hypercriticism in its dotage, for 
the absurdity—if absurdity it is—would have been just the same in 
the other ease. Had Holland intended—as he most assuredly did not 
—to pass off this facade as an exact example of Greek composition, and 
veritable Greek application of culumns, he would of conrse have been 
guilty of a very strange error. The adoption of the Greek style in 
regard to matters of detail, dues not impose upon us the obligation of 
confining ourselves to the Greek practice in all other respects ; or if it 
does, there is no alternative for us but to discard that style at once, as 
one wholly insufficient fur our practice, and one which it is impossible 
ta keep up with any sort of consistency if we are to abide by the 
mere letter of it, instead of endeavouring to catch the spirit of it, and 
infuse kindred eloqueuce of taste intu features and combinations un- 
known to Grecian architecture, [а fact, unless we admit of some 
latitude in the application of columns, and the introduction of them 
fur ornament and effect in composition, we ought in consistency to 
tolerate no columnar architecture at all that does not strictly conform 
to the scverity of Greek principles as exhibited in Greek temples. 
If we are to stick to principles, the style or particnlar fashion of the 
buikling affurds no excuse for transgressing them, and for employing 
columns and orders of Roman or Italian character after what we hald 
to be an unpardonably solecistical manner, when in lieu of them we 
make use of Greek ones. Therefure, if what Hulland has done with so 
much artistic feeling, with insulated Greek Iunic columns іп the facade 
of Dover House, is tu be censured as a license quite inexcusable, not- 
withstanding the beautiful effect attending it, neither ought Inigo’s 
façade on the opposite side of the street to escape reprobation as 
being radically solesistical, and eomposed on principles quite contrary 
to those of legitimate columnar architecture, and also for exhibitiug 
microstyle orders aod supercolumniation. However, it is some com- 
fort to find that even such sernpulous souls as ure scandalized at Hole 
land's felicitous heresy can endure, without wry faces, the far inore 
monstruus and tasteless heresy of sticking up а single huge poiar 
column, or pole in the shape of a coiumn, for no other purpose Шап to 
hoist a statue on the top of its;—buw conveniently elastic are some 
folks’ architectural principles! 

V. A third building which has obtained far less notice than it dee 
serves—in fact, has hardly ever been noticed at all, is that called the 
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Commercial Buildings or Rooms, In Mincing Lane, Althongh in such 
a horribly, vulgar and “ vastly ungenteel"* situation, it is one that 
would grace aristocratic Piccadilly. Luckily it is not in that quarter, 
or it would make the Duke of Wellington's house look meaner and 
dowdier by comparison with it than it now does,—and, as has been 
observed, that neat and spruce and trim thing seems to have been 
bnilt fur the residence of Mrs. Fry, rather than for that of the Con- 
queror of Waterloo, The former Apsley House was just as dignified in 
appearance, and had at least the merit of being unsophisticated, and 
free from any minikin offectation of style at all. Nay even Philpot Lane 
сап show a nobler specimen of architectural taste—bnt I inust stop: 
Philpot Lane is not to be menticned with impunity to ears polite. 1 
liave blundered sadly in naming it, for it will now be discovered that 
I reside there myself,—which being the case, mv opinions will hence- 
forth be considered those of some low vulgar-minded huckster, some 
dealer in oranges, and of course not worth one farthing—no, not even 
one of the new half-farthings. 


THE XANTHIAN MARBLES. 
Ву М. Ronne Hawerns, Esq. 
Abridgment of а Paper rcad at the Royal Institute of British Architects. 


The object of the present paper is to give some acccount of the 
sculptures and architectural fragments which have been brought. from 
Xanthus, and placed in the British Museum during the last two years. 
It will not therefore be ont of place to give some account of the cir- 
eumstances which have led to their discovery, and of the measures 
which have been taken ia order to procure and convey them to this 
country. 

In February 1838, Mr. Charles Fellows, while travelling in Asia 
Minor, determined to explore more particularly its sonth-western 
corner, opposite to the island of Rhodes, this district having formerly 
been the site of ancient Lycia. His chief inducement was that this coun- 
try had not before been visited by any Europeans with the object of 
investigating ils remains; and little was known of it beyond the exist- 
ence о! some few towns lying along the sea coast. Of these, Telmes- 
sus, now called Macry, Antipliellus, Myrus, and Patara (these three 
latter still retaining their ancient names), had alone, up to this vear, 
been examined scientifically. In that year, however, Mr. Fellows de- 
termined to proceed into the interior, and to examine more fully 
whether there were any remains of the cities of ancient Lycia. He 
started, therefore, from Patara, and after travelling up the country for 
abont 10 miles, he came to the ruins of the city ої Xanthus, which he 
describes in the following words :— 


The ruins are wholly of tombs, triumphal arches, walls, and a theatre. 
Tbe site ia extremely romantic, upon beautiful hills, some crowned with rocks, 
others rising perpendicularly from the river which is seen wioding its way 
down from the woody uplands, while beyond, in the extreme distance, are 
the snowy mountains in which it rises, On the west the viewis bounded by 
the picturesquely formed but bare range of Mount Cragus, and on the east 
by the mountain chain extending to Patara. А rich plain, with its meander- 
jog river, carries the eye to the horizon of the sea tawards the south-west. 


The monuments and tombs are the most striking objects in this city, 
of which the most interesting were standing at the period of Mr. Fel-- 
lows’ visit. The first was a stele, about 21 feet high and 7 feet 
square, covered on the top by a broad overhanging lid, immediately 
under which were eight bas relievos, represeuting the well-known 
classical story of the Stealing of the Daughters of King Pandarus by 
the Harpies. They are now placed, by the exertions of Mr. Fellows, 
in the British Museum, and are well deserving of attention, buth 
from the very early period at which they were probably executed, and 
from the character of their warkrnanship, which is unlike any sculp- 
tures hitherto preserved іп the Museum. The second monument was 
of a different form, being of that peculiar style of architecture which 
abounds in Lycia, but is never seen in any other country. This monu 
ment is also now deposited, together with the sculpture, in the British 
Museum, having Leen procured fur it during the last expedition to 
Xanthus; there can be no doubt but that it will be reconstructed. It 
will be here interesting to give tlie description of this tomb, as given. 
by Mr. Fellows іп his Tonr іп Asia Min or. 


It ia а sarcophagus, entirely of marble, standing on the side of a hill rich 
with wild shruh. Тһе roof is somewhat grey, and the fractures of tlic lower: 
parta are tinged with tlie shade of тей which the marble assumes after long 
exposure to the weatber, and in places with yellow blended with brawn. On 
the top, or hog's-mane, is a hunting scene; some figures are running, others 
are on horseback galloping, with spears in their hands and mantles blown by 
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the wind, chasing the slag and wild bnar, which has turned to attack the 
pursner ; the whole of the figures, although in a small frieze, are well formed 
and finished. Оп each nf the sloping sides of the ronf are two stones рго- 
jecting abnut a foot, as found on all these tombs, but which upon this are 
carved into lions’ head crouching on their paws; upon one side of the roof 
is a graup in which a warrior, carrying a shield, is in the act of stepping into 
his chariot, which is of the early simple form, with wheels of four apokes 
only, and is driven by a man Icaning forward, with his arms stretched out 
holding the reins and a whip or goad: four beantifully formed horses, ргапс- 
ing in various attitudes, are drawing the сағ. The chariot and horses appear 
sculptured on the other siile of the roof, differing only in the attitudes of the 
figures. In the upper pancls at the ends or gables are traces of small carved 
figures. On the side of the tomb is a group of figures, which I will describe, 
beginning fram the left hand. А finely formed figure in a simple rohe, hls 
hands folded before him, and with a head nf bushy hair, stands, as if in at- 
tendance behind the chair ог clawed scat of the principal figure, who, clothed 
in rich folded drapery, with short hair, sits in the attitude of a judge, with 
one arm somewhat raised ; before him stand. four figures; the first is muti- 
lated, but appcais similar to the second, who has long bushy hair, confined 
round the head, and looking like a wig; his attitude is that of a counsellor 
pleading for the others; the loose robe falls gracefully from one shoulder, 
and is thrown over, so as almost to conceal one arm; two nther figures, dif- 
fering only in having the hair shorter and the arms hanging down, stand 
apparently waiting the decision of the judge, and complete the well-formed 
group. At the end on a larger scale, are two figures of warriors, clothed 
only with girdles of armour raund their loina, and petticoats reaching nearly 
down to their knees. Тһе background on the same stane contains a long, 
hut, from mutilation, partially illegible inscription, which [ did not attempt 
to copy. On the opposite end nt the tomb are two other figures of the same 
size; one, clothed in a loose robe, stands in a commanding attitude fronting 
the spectator, with an arm raised over the liead of a naked figure also 
standing. 

On the other side, under a single line of inscription, is an animated hattle- 
scene; men on horses are fighting with others on foot; all have helmets, and 
those оп foot have shields; some fight naked, others with a loose shirt ог 
blouse descending below the thighs, and confined by a helt to the waist. 
The horse of the principal figure is ornamented with a plume, and the rider 
has a kind of armour to protect lis legs. The groups upon the two sides are 
three feet six inches high, by nine feet in length. 

The Aog's-mane dnes not at either end extend to the full length of the 
rnof; and at each extremity of it is a niche for attaching another stone. It 
is probable that there may have been at each end, when the tomb was per- 
fect, same ornament, perhaps a helmet, or figure of an animal corresponding 
in character with the other subjects. It is not surprising that so heautiful a 
tomb should have been broken open in all parts; hut as each chamber is now 
exposed, I trust that it may not receive further injury. 


Mr. Hawkins next proceeds to give some acconnt of the last monu- 
ment brought over to this country from Xanthus, and of the rea- 
sons which induced him to restore it iu tlie manner shown in the 
drawing exhibited; the only part of the building which was visible 
above gronnd was a basement, 33 feet long by 22 feet wide, formed 
of rough blocks of the limestone of the country. In making the exca- 
vations lonic bases, shafts, and capitals of eolumns were found; these 
were all of small dimensions, the columns not being more than 141 in. 
diameter at the bottom. А considerable quantity of egg moulding 
was also found; it was pierced on the top with a mortice hole to re- 
ceive the base of the column, and Ше circle of tlie bise is also marked 
upon it, but near to these marks, in almost every instance, there ос- 
cutred an irregularly shaped sinking, this was accounted for by finding 
draped statues of dancing females, the plinth of which had been let 
into the egg moulding; thus far there was ascertained that the statues 
and columns came alternately, and that thev were placed upon the 
egg moulding. Sculptured friczes of four different sizes were lormed 
—3ft. 4in., 2ft., 1ft. 75 in., and (ft. 5) in, respectively in width—the 
two larger were in stones not exceeding 5 feet in length, and there- 
fure too short and also too large to have been placed over the columns, 
they are therefore placed round the base, It becomes, however, пе- 
cessary to give some authority for assigning to a building so lofty а 
base, Now the tomb of Mausolus, at Halicarnassus, has always been 
considered to have had a similar arrangement. In the work of Canina 
there is a beautiful restoration, which, with the exception of the руга- 
midal top, is precisely similar to this building.' There is also іп 
Caria a monument still existing which, although of later date, has still 
tlie same charaeteristics of a lofty base surmounted with columns, Mr. 
Hawkins alluded to that at Mylassa, given io the lonian Antiquities, this 
although unornamented with sculpture, has still the same arrangement 
of building; and there exist many tumbs, at Alinda in Caria, and at 
Hierapolis m Phrygia, of the form of the base, but not having at the 


1 The restoration of Canina's, however, ls taken from a meda! which has a head оГ Ar- 
lumsia on one side and the Mausoleum on the other, but Ц in now always coasidered to 
be a torgery of the 14th centory, It is therefore of no real value, except ta show what was 
the generally received idea of the Blausoleum ut that time, when the Italian architects 
were certalnly giviog a great altention to the workg of antiquity. 
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present time any columns on the top, all these have however an en- 
trance into tlie basement, Mr. Hawkins tlierefore placed one in the 
base of this building, making use for that purpose of an architrave and 

art of а cornice which were found close at the foot of the east end 
of the building. The egg moulding on which the columns and statues 
stood hecame the cornice of the base. It next became necessary to 
find the various memhers to form the cornice of the building, but 
daring the whole of the excavations no details at all corresponding to 
an architrave could be found ; but taking into consideration the great 

nintity of sculpture with whieh the building was ornamented, it was 
probable that the frieze was also sculptured, and on examining the 
frieze, 1 ft. 74 in. in depth, it became evident that that had stood upon 
the eolinnns, their greater length, being about 7 feet long, adinitting 
of sneh an arrangement, and the under surface showed where it had 
rested on the columns, as those parts were quite protected from the 
weather, 

The frieze then occnpies the space usnallv given to both frieze 
and architrave; the cornice over it is of great size, and dispropor- 
tioned to the building; but as the different details were found round 
the base uf the building, there can be no doubt hut that thev belonged 
to it, there being iso evidence on the stones themselves that they do 
su. Mr. Hawkins places in the cornice и row of dentils, bnt he does 
not carry them up beneath the corona of the pediment, the only ar- 
gnment against them is the exceedingly smail number whieh was 
found; bnt the arguments in their favour are, he considers, eonclusive. 
In the first place, Шеге is, he believes, no instance in tlie whole of Asia 
Minor of an lonie eornice omitting the blocks: again, two different 
sizes of coruma were fouad,one projecting 104 inches from the bed 
mould, the other 43 inches, but on the anderside ot the latter marks were 
found which proved the existence of blochs, the exposed parts being 
weather-beaten, and by omitting the bloeks in the pediment it lightens 
the cornice, and gives an opportunity for using (he more projecting 
corona, It is from the size of the tympana (portion of that belonging 
to each end of the building being found), that we are enabled to азсег- 
tain with considerable accuracy the width of the building; of course 
jt wonld not be easy to lay down so acute an angle quite truly, but 
certainly within a very little, and the width thus arrived at is cuon- 
firmed by the length of the stones which form the frieze. The exact 
leneth of the building is less easy to ascertain, There is one piece 
of evidenee which Mr. Hawkins thinks wili prove satisfactorily the 
length of the building to be very nearly what he has drawn it, namely, 
that upon the base, which still exists, there are the marks of the bed 
worked for the next course; this bed extends 1 ft. 9 ia. inwards from 
the face of the work, it is therefore evident that the next course of 
stones must have extended to that size; now there is no evidence of 
any other stones to be placed upon this, except those of the Parian 
marble, these stenes ure all 1 ft. 4 in, thick, and therefore could only 
have been set in 5 inches from the face of the base—this will apply both 
to the length and width; the only objection that has been made to this 
js thet hy this arrangement it requires 6 columns to form the flank, but 
he thinks there are many instances of an equal number of columns to 
the flank of buildings. Temple of Jupiter Penellenius at Egina has 
12 eulnmns in the flank, and 6 in front ; again, the Temple of Jopiter 
Olympus at Athens had 20 columns in front, and 20 at the side; also 
one of ilie temples at Agrigentum. A question which will, however, 
be eventually set at rest when the friezes of the base have been pro- 
репу arranged in the Museum; at present, it is sufficient to know 
that it is possible to place the stones so 45 to suit the arrangement he 
bas proposed. 

The list object was to assign a place for the smaller frieze, Mr. 
Cockerell suggested that the building was peristyle, enelosing a cella, 
and that the smaller frieze ought to be placed round it, and this ar- 
rangement is somewhat confirmed by the actual quantity of the frieze 
which was obtained during the excavations. 

Specimens of all the details which Mr. Hawkins mentioned have 
been bronght to England, and are now placed in the British Museum. 
The Lacuuaria are well worth attention, as they retain somewhat of 
of the colonr with which thev were originally decorated; the ovolo 
mouldings have been coloured to imitate the egg and tongue orna- 
ment; and а bead and reel ornament has been paznted round the soffit, 
instead of being carved projecting from the tace of the stone, as was 
the ease with the Lacunariz of the Erechtheium, one of which is now 
deposited in the Elgin Room, It now only remains to give some de- 
scription of the scolptures with which this building has been orna- 
mented, 

lt was apparently built for the purpose of commemorating the cap- 
ture ofthe city of Xanthus, or perhaps for the tomb of some person or 
persons intimately connected with that work. The largest frieze re- 
presents, on all the four sides, an indiscriminate combat, some of the 
combatants being on foot, some on horseback, some are draped in long 
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flowing robes, while some appear to be destitute of all clothing, some 
of the horses are remarkable as having the short cut mane whicli is 
to be seen on the sculptnres of the Panathenaic processions frum the 
Parthenon. Thenext frieze insize, and placed over tlie last described, 
represents the capture of the city of Xanthus, by Harpagus, the General 
of Cyrus, which event took place 546 в.с. This event is described 
by Herodotus ; and it will be as well to give tlie description here, as 
it will be seen that the sculptures follow very closely his account; lie 
writes as follows :— 


After these successes Harpagus drew his army into the plain, in order to 
attack the Lycians of Xanthus, who, though they are few in number yet 
having assembled what forces they could, took the field and fonght the Per- 
signs with great courage. But being overpowered with numbers, and forced 
to retire into the eity, they pat their wives, ehililren, and servants, with all 
their riehes inta the castle and set fire to the plaee, which when they had 
done, and all was barnt, they engaged themselves by the strongest oaths to 
die together, and to that end, returning to the field of hattle, they renewed 
the fight and were cnt ta pieces to the last man. 


This frieze may be divided into four snbjects, one represents the 
fight which took place outside the walls; the next a sally from the 
city, which is being repulsed by the attaching party; the third the 
storming of the city, where the ladders are seen placed against one of 
the towers, and the storming party are climbing up the ladders, evi- 
dently intending to take the town by surprise, as they have divested 
themselves of all covering to their feet; the fourth side appears to 
represent the trial of some prisoners before some Eastern chief seated 
on a chair, this figure is not improbably meant to represent Harpagus. 
The frieze placed round tlie tops of the columns may also be divided 
into four subjects, опе lor each side of the buaikling; the first герге» 
sents а fight, some of the combatants being on foot, some on hurse- 
back; Ше next represents a procession, the people being in Greek 
costume, bearing offerings in fruit and cattle; the third is a Persian 
off»ring, those bearing the offerings being clothed in Persian costume, 
and bringing those offerings most prized in the East—tine clothing and 
horses; оп the fourth side is a very spirited wild boar hunt, the hunts- 
men being mostly on horseback, but sore are оп foot, and their horses 
appear to be running wildly about as if they had thrown their riders. 
The small frieze, which is placed round the cella, appears to represent 
the feasts and sacrifices which are so frequently painted upon tle tombs 
of Greece and Etruria. 

The dancing figures between the columns are all standing on some 
emblem, either a fish or a bird. Statues of a smaller size are also 
placed on the acroteriz. Тһе tympana are also sculptured, the one 
with a very spirited battle scene, the other represents à male and 
female seated opposite each other, witli fignres standing behind them 
diminishing in size as they approach the a gle of the pediment. 

There must be of course many conjecturcs with regard to the date 
of the building ; historv, as vet, gives ns no clue whatever;—two 
ways remain, опе is to judge from the architectural detail, the other 
from the sculptures. With regard to the architecture, it will bear 
comparison both with the Temple at Samos, which is admitted to be 
one of the earliest existing specimens, while at the same time many 
of the details are very similar to thuse of the Temple of Minerva at 
Picene, which we know, from an inscription on the temple, was built 
by Alexander. Oue argument in fuvour of its antiquity is, that it was 
apparently built to commemorate the taking of Xanthus, which took 
place аз we have seen 546 B.C., and it is nut likely that the conque- 
rors wonld have waited more than one century to erect a trophy of 
their success; yet it is also possib'e that sume wealthy descendant of 
Harpagus, whose sun we know was made governor of that district of 
Asia Minor, might, at some mucli later period, have wished to com- 
memorate the actions of his ancestor. With regard to the date of the 
sculptures, Mr. Hawhins thought it wonld be better to wait fer the 
opinion of those gentlemen who have made snch matter their study, 
aud who therefore will probably be able to produce conclusive evidence 
to support whatever opinions tliev may advance. 


Tue Desert оғ ArniCA.—ÀAt the Academie des Sciences, at Paris, M. T'curnel, 
ап engineer of mines, gave an account of his travela in the Desert of Airicu. Aimonget 
other things, M, Fournel furnishes the heights above the level of the sea at sixty places. 
Couslantiua, he states, ір 2083 teet above tbe level ot the sea; but the uasis of Biskurs, 
which is only (0 leagues from Cunstantina, is hut 246 feet above tbat level. M. Fournel 
considers, that by siuking Artesian wells, jt would be prac icahle tu һауе a constant and 
abundant supply of water throughout the whole exten’ oY the Deeert, Some of the varia. 
tions of temperature recorded by M. Fournel are curtous. Ue informs va, that in the 
night of tbe löth of March last, whilat bivouacklng on the plateau of Batuah, the thermo- 
meter stood а; 50 below aero, whereas during the day tt had rlyen to 2:0. 


| 
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COMPARATIVE LOSS BY FRICTION IN BEAM AND 
DIRECT ACTION STEAM ENGINES. 


A paper purporting to be a mathematical investigation of this sub- 
ject was read in February 1813, before the Institution of Civil Engi- 
neers, by Mr. William Pole. 1t is here proposed to examine the 
correctness of Mr. Pole’s investigations; for though the period of 
publication be by no means recent, the subject is not one of mercly 
passiog interest which renders a postpoued | review useless, and as 
tbe puper has been rewarded by a “Silver Telford Medal,” it comes 
before the public with the anthority of the Institution of Civil Engineers, 
and therefore if inaccurate, may deceive many міо take for granted 
the conclusions of a mathematical paper which they are unwilling or 
will not take the responsibility of investigating. | 

It may as well be stated, withont circumlocution, that the object of 
the present review will be to show that errors are committed in Mr. 
Pole’s paper, not merely of a casual nature or numerical, but arising 
from assumptions so essentially false that they can scarcely be sup- 
posed to have been promulgated by a person adequately acquainted 
with theoretical mechanics. It will also be here attempted to be 
proved that these erroneous conceptions totally vitiate the practical 
tabulated results deduced from them. 

We will first, before entering on the discussion, premise that Mr. 
Pole’s paper is founded on the following preliminary considerations, to 
which we do not ut present offer any objection :—the friction alone in- 
vestigated is that, which arises at joints and axles by the strain eansed 
by the action of the engine itself: the friction arising from tightening 
"stuffing" or “packing” the parts is excluded; the laws of friction 
EN are those usually laid down in mathematical books, though 
Mr. Pole is doubtless aware that experimentalists are by no means 
agreed upon their absolute accuracy ; the total friction at a joint is 
made to depend on the degree of pressure at that joint, and tlie space 
passed through by the rubbing surface, conjointly ; the whole pressure 
of steam is reckoned uniform, and — Р; tlie inertia and weiglit of tbe 
machinery is disregarded. We now proceed to quote the first case ex- 
amined by Mr. Pole, and his explanatiun of the figures, 


Fig. 3. 


m 


Fig. 4. 


410. Figs. З and 4, show the direct action engine; бр. 2 the vi- 
braling engine; and fig. 1 the supposititious arrangement referred 
to in the next Article. 1t is almost needless to add, that only as much 
of each is shown as is necessary for explanation, other parts being 
omitted to avoid complexity. 

“In the following calculations, a, b, с, d, &c., represent the radii of 
the bearings marked А, В, C, D, &c., respectively іп the figures: 
r= А B, the radius or length of the crank; / = B C, the length ofthe 
connecting rod; and P is put for the supposed uniform pressure act- 
ing on the piston, or transmitted through the coginc. 

“The friction will be calculated in each ease for a single stroke of 
the piston, ѓ, е. for a semi-revolution of the crank, from B' to BY’. 
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That for the back stroke, completing the circle, will be equal to this 
in amount. 

“It will be advantageous in some few instances to simplify the ex- 
pressions by taking approximations; but in all these, the deviation 
from the truth is so slight as to be unimportant, and not affecting the 
general correctness of tlie result. 

* 11. We may first examine the simple arrangement shown in fig. 
1, where the uniform force of the piston is snpposed to act upon Ше 
crank pin Bin a direction always parallel to itself and to the Іше 

Y, B”. This would assume the connecting rod indefinitely long, 
which cannot exist, except in hypothesis: the arrangement may there- 
fore be called fur distinction, the 

Hypothetical Engine.—The friction to be determined will be that 
upon the two bearings А and D, the crank shaft and the crank pin. 

“12. For the bearing В. The pressure upon this bearing will be 
constant, by the supposition, and = Р: therefore the resistance from 
friction will also be constant, ати] = m Р. 

“ Now if b= radius of gndgeon, the space passed through by the 
rubbing surface will = b multiplied into the angular distance the 
gudgeon moves in its bearings. "This angle, in а semt-revolutian of 
the crank, will = 180° — т; and the surface will pass through a 
space = тб; whence the loss by the friction of this bearing in a semi- 
revolution, will, (Art. 7), = m P ть. 

“19. For the bearing of the crank shaft А. The pressure upon this 
is not constant, as it is on B, but varies with the position of the crank. 
When this latter has moved from B’ through any angular distance 
B' A B, which сай e, the force P actiog upon B will be resolved into 
two; опе in the direction of the tangent В Т, tending to turn the 
crank round, and the other in the direction B А (or A Bifo у 90°): 
the latter will be the pressure upon the bearing А, and will be found 
by the rules of statics to be = +P cos 4, the upper sign being taken 


whea ø 290°, and the lower from 90? to 180°: hence the resistance 
from friction = -+ m P cos 6,” &c. 

We do not transcribe the whole of the investigation, as the above 
furnishes all that is requisite for our purpose. lt will be seen that in 
(12) the pressure at В is assumed as uniform, and = P. Nothing сап 
be more remote from the truth, and we really cannot help observing 
that, to usethe mildest terms, it seems almost incredible that a person 
who understood tlie fundamental laws of motion could make the as- 
sumption. The pressure at B depends not only on the steam pressure, 
but also on the amount of work to be done—the resistance offered by 
the craok, and its consequent velocity. If we suppose this resistance 
zero, the pressure at B will be zero also ;—so far from its being always 
= Р, it will be zerer equal to it while the cngine is in motion; for if the 
two ends of the piston rod were acted upon by two equal and opposite 
forces P, we should have a system statically disposed, and the piston 
would be at rest, or move forward with uniform velocity which it does 
not, since it changes its direction many times in a single minute. 

This one simple consideration ought to be quite sufficient to set the 
matter at rest; but as the whole of Mr. Pole's conclusions depend on 
this fatally erroneous principle, we may be forgiven for adducing a 
few illustrations to show that the pressure in such a case as the pre- 
sent depends on Ше resistance which the prime-mover meets with. 

If а body lying on asmooth table be drawn along it by a string pass- 
ing over the edge of the table, and fastened to а second descending 
body, does Mr. Pole suppose the tension of the string =the im- 
pressed moving force, namely, the weight of the desceuding body? 
If the problem be worked correctly, it will, we think, be fouad that 
the tension depends on the mass of both bodies. 

If two particles descend vertically by their weight alone and one 
of them lie upon the other, is the mutual pressure equal to the im- 
pressed moving force of the highest—its weight? If Galileo be 
any authority there will be no mutual pressure at all. 

Бу D'Alembert's principle, the effective moving forces of a material 
system are equated with the impressed ; by Mr. Dole’s, the impressed 
moviog forces may be equated alone. 

The fotiowing consideration also might, we should have thought, have 
prevented the above assumption being inade—the piston rod moves with 
variable velocity; when the crank is at its highest or lowest, very 
slowly; when the erank is horizontal, rapidly. How then ean a body 
acted on by constant forces alone (as the piston rod is,if the steam 
pressure at B, reaction at B be constant) move rapidly and slowly by 
turns? 

The following is offered as an attempt to caleulate correetly the ге- 
action in one of the simpler cases of the problem. 

A constant vertical force P acts at the end of the piston rod E, and 
the foree retarding rotation has а constant moment N abont А. То 
determine tlie motion, neglecting weight aud friction, 

m, the mass of B E, M £' the moment of inertia about А of A B and 
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parts attached. Then, using the other letters as before, the moment 
of impressed forces about A will be 
Prsind—N; 

P rsin 0 estimates the moment of P correctly, because sin 0 is пера» 
tive when the rod descends; 2; the vertical height the rod has risen 
from its lowest position at time /—excluding the consideration of its 
lateral motion by the idea of its length being indefinitely great. Hence 
by D'Alembert's principle, the equation of moment is 
d?o 
de 


a) 


Prsine—N=m © іш 0 ЕМІР 


But by the geometry 
2 == т versin ө 
da 


аа 
— =f sin f —. 


dt 44 


do 
Hence multiplying (1) by AE get 


do Pagg 
di dt di 


2420849 
М? TET О? 


d 
mm 


а” a 


Р rsin —— N 


Integrating 


а? 8? 
СР r cos 9 —N idu i ум p a 


а” 


244% 
Andif when 60 au 


Ie 


P versin 0 — N 0— 3 (m 7? sin 20 + M 42) E -- 2 


Which determines the velocity of the crank for every position. 
If R denote the reaction at B, 


(2) 


° 
БОРО. 


d 6» 


ат 5 Г о 
But di^ rsin 02-5 


P r versin 0 — Ne deu 
m 1?sin?0 + M А ji 


-rsiné {2 \ $ from (2.) 


Differentiating with respect to 1. 
o P r versin a —N 6 


а рове ---.- +} 
Ur m 1° sin 26 -- M £ 

P rsino(m f versin*o--M £?) -N (M £m re(sin?0—0sin29) } 
(m 7? sin 36 -- M KY 


--drsing 


ош (3), we have the value of R in 
terms of 0, &c.; and it will be seen from the exceedingly complicated 
nature of this expression, even in the simplified form of the problem 
which we have taken, how remote from the truth is Mr. Pole’s а5- 
sumption. 

We have dealt with this first error thus particularly because, being 
the basis of every one of the calculations which follow, it totally 
vitiates them all, and, even if no other error occurred, must condeinn 
the whole paper. 

But even if this first objection were not fatal, there would be found 
many others entirely invalidating the results. In Art. 13, quoted above, 
it isassumed that the pressure on the bearing A lies along AB. Nothing 
can be more erroneous. The direction of the pressure is a function 
of many variables, as we will presently shew. We may, however, 
previously observe that the double sign in the expression 


+ P cos 


is sufficient confutation of the assumption from which it is deduced. 
When the expression passes from oue sign to the other it must pass 
through zero. Hence when the crank is horizontal there must be ло 
pressure on its extremity A! That is, the crank will support itself 
and its concomitant machinery by some virtue of its own! On this 
supposition, if the end of a beam rest on a table the beam will support 
itself horizontally; which case by no means agrees with our usual 
experience. 

The following problem will, we submit, shew that the direction of 
the pressure depends оп many quantities. We have omitted all the 
machinery but the crank itself, and exclude also the consideration of 
gravity. | 


Substitning this value of 
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An uniform crank А В, 
revolves about A, acted on 
at B by a constant vertical 
force P. А constant rea 
tarding force acts at the 
lowest point of B’s path 
tangentially. The end A 
turns on an axle with fric- 
tion. To determine the 
direction of the pressure on 
the axle. 

The axle will tonch the 
hole in which it works at 
one point. Let п be the 
pressure normal to the two 
circles, and » П the friction 
tangential to the two circles. X,Y the resolved parts of the pressure 
along tbe axes of co-ordinates О 2, Oy. Then the resolved parts of 
the friction are 


59 


-ҺХ, LY. 
Let т be the distance of any particle of АВ from A; its co-ordi= 
nates are 
7 сов 0, r sine; 
9 being the angle through which A B has revolved from the horizontal 
at the time 1, If m be an unit of the mass of the crank, the resolved 
effective forces of the particle are 


d? (r cos 0) 


d? (r sin 0) 
dt 


mar mar 


Р А B — a, radius of axle — c. 
The equation of horizontal forces is by D'Alembert's principle 


х-к [айби 
0 


48 
= талау, ah dg 
= ле соз 44% — sino 
The equation of vertical forces, 
PY Y= (nn ат») 


dios 4309 
cbe n sinop +0080 ge) 


If the moment of inertia about A be M д — 3 M a°, the equation of 
moments is 


та) ә 


2.) 


ae 


dv © 


К.а с050-— а =- рте 3 М а 


Integrating (3) we get the value of 18, and substituting in (1) and 


2 2 
a and p we get two equations independent of 4, 


dt? dt 
And since the inclination of п to the horizontal із, 


—Ilw 
fan ue 


(2) these values of 


X , 
we get that angle exhibited as а function of ө, R, F and m. 

The reader may judge hence how near the truth is the assumption 
above quoted. 

We now proceed to other investigations of the paper. After what 
has been said they may be disposed of more briefly. 

“14, We may take, as the next simple arrangement, a form of 
engine which was early used in steam boats, having been patented 
and so applied by Mr. Aaron Manby, in 1821, namely, 


H THE VIBRATING ENGINE, 

и Fig. 2,in which the eylinder being made to oscillate upon the gud- 

eons С, the connecting rod is altogether dispensed with. 

“The friction we have to consider is that upon the three bearings 
А, В, C. 

“ For the crank ріп В. The piston rod acting directly upon this 
gudgeon, the pressure will necessarily be constant — P, and therefore 
the (055 by friction in a semi-revolution will be, as in Art, 12, 

=mP т), 
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416. For the gudgeons С. The pressure upon these will also be 
uniform =P, and the résistance to motion = m P." 


(15) is wholly vitiated by the same assumption as (12). An addi- 
tional source of error is the assuming the pressure at В to lie along 
BC. If this be so, what force thrusts the cylinder out of the vertical 
(16) also assumes the pressures at the two ends of B C equal and op- 
posite, which could only be the case when the rod was at rest. Again, 

417. For the crank shaft А. Making the angle B' A B = 6, as in 
Art. 13, the constant force Р upon the crank pin will resolve itself into 
two, one to turn the crank round, and the other in the direction of the 
length of the crank, which latter causes the friction upon the crank 
shaft bearing. 

“While the crank pin is travelling from B’ to B”, this pressure will 
be in the direction B A, and at B” it will vanish, and from B" to В’ it 
will be ia the direction of А В. 

This is all totally wrong. ‘The reaction at A is assumed to he along 
AB, whereas the direction of the pressure is a function of many 
variables, as we have shewn for a similar case. 

We have not quoted the rest of the investigation. Assumptions, 
which do not even approximate to the truth, can hardly lead to results 
worth transcribing. 

18, We may now proceed to consider the 

DIRECT ACTION ENGINE, 


as the form shown in fig. 3, (or with the modification as in fig 4,) is 
generally termed. 

“The friction in this will arise from the strain upon the bearings A, 
B, and C, and from that upon the guide at б. Іп each of these cases 
the strain varies as the engine moves, and each will therefore require 
the applieation of the calculus for its solution. 

“Let A B, = the length of the crank, = ғ; and B С, the length of 
the connecting rod, — 4. Let 0 = any angle B’ A B described by the 
crank, beginning from В’, and Фф = the corresponding angle B/C B. 
Also let P be Ше uniform force exerted by the piston rod, and a, b, с, 
the radii of the gudgeons A, B, C, respectively. 

419. For the bearing С. At this joint the pressure P resolves itself 
into two, ope in the direction C G, perpendicular to the resisting sur- 
face of the guide (= P tan Ф), and the other along the connecting rod 


P 
СВ--- x: The latter is the pressure upon the gudgeon, and the 
resistance from friction will therefore he = m a? 
соз ф 


The web of error seems here beyond disentanglement. We may 
however, be safe in saying that the pressure at C does not = P. Mr. 
Pole has resolved a force at right angles to its own direction! 

* 20. For the crank ріп B. The pressure upon this gudgeon, and 
consequently the resis/ance, will be the same as for the last-named, 


“ While the crank is moving from Б? to Б”, and the angle 9 is in- 
creasing, the differential of the space the rubbing surface moves through 


та0( 1-- о Jas: (Note C.) 
2 
= — sin? ф 
and therefore the loss in this space 
m r 

ы ті 
= de , dé 
Se JA cm 1 ) 

o 7;--sin*9 


“Ви when the angle o comes to decrease, or while the crank moves 
from B" to B'", the differential is 


=1(1- B Jae (Note D.) 


л Oa reperusal of our remarks, lhe error here alluded to appears to be кат” e£oxnv 


“t the gem of the collection." We once thought that many of Mr. Pole’s errora arose from 
hla believing by some strange hallucination that he was discussing a atatical instead of & 


dyaamlcal problem. But the resolution of n force at right anglea to its length is referable 


to no system of eilber statics or dynamics with which we are acquainted, 
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and the losa 


a0 а 
=mpo f ios )-: 
p : 
com po 


sin T 


“ NOTES, 
"(C.) Art. 20, Let 6, ф, r, l, b, beas in the text, and produce the 
line C B to b. Then the space the rubbing surface will have passed 
through dnring the motion of the crank from B’ to B, will be = 


bx angle BBA. But bBA = (p +0) and sin 0 — sin 9, 
2-12. 
о Space = (ox sin vas ғ) 


cos o 
d 9 -—————————— do . 
y^ сар ) 
Ун --811%ф 


and d space = b 


-1 
* (D.) Idem. Beyond B”, 0 —« — sin Z sin Ф, therefore the second 
term of the differential changes its sign.” 


Here the impressed forees are equated without the effective, in 
violation of D’Alembert’s principle ; secondly, the pressure is assumed 
to lie along B C, in which case there would be no force to thrust it out 
of the vertical. But we have quoted the above principally on account 
of the notes, From note C it would seem that the geometrical con- 
siderations of this paper are not conceived in a happier spirit than 
the mechanical principles. We would humbly submit that if the 
pressure lie along B C, the rubbing surface will move through a semi- 
vircle for a semi-revolution of the crank. When the crank is in its 
lowest position A В”, the highest point of the circular pivot presses 
on the highest of the hole in which it works; when the erank is in its 
highest position, the highest point of the pivot presses on what was 
at fust the Joves¢ of the hole. Therefore, as the pressure is continuous, 
the rubbing surface has described an angle = т. It is remarkable 
п іп the exaetly analagous сазе at (15) this error has not been 
made. 

We omit several of the foliowing articles; not because they afford 
no materials for comment—on the contrary they are every one erroneous 
—but because Шеу repeat errors which wehavealready exposed. Тһе 
last quotation we shall make is from (21), where the direct action 
engine continues to be spoken of. After a totally fallacious investi- 
gation of the friction against the guide, it is added :— 


* 23. In fig. 4, a friction roller is added to the preceding arrange- 
ment, which causes the motion against the guides to be a rolling instead 
of a sliding one. The friction from the rolling will be very small if 
the surfaces be hard and well faced, and may be neglected altogether. 
That from the rubbing of the axle in its bearings will be to the amount 
in the last Article as the radius of the axle is to that of the roller. 
Let the former = 2, and the latter = 2, then the friction will be, &c."* 

Here, again, all is wrong, the diminution of friction will not be in 
proportion to the radii of the axle and roller only. The rubbing space 
will be diminished in proportion to the radii, and the leverage 
will be increased in such proportion to the radii. So, according to Mr. 
Pole’s own plan of making the total resistance equal to the friction mul- 
tipied by the rubbing space, the two frictions here will be as the 
squares of their radii, 1# the radius of the axle be 1 that of the roller, 
its friction will be 2; that of the roller—Mr. Pole would make it 1: а 
slight discrepancy truly. 

We shall not make any further extracts, becanse most of the subse- 
quent errors seem to be of the same nature as those which we have ala 
ready examined ; and we wish to be as brief as possible. We can; how- 
ever, state circumspectly and with perfect confidence that in every para- 
graph oue or more of these errors occur. Had one single article been 
iree from them we would have gladly quoted it here, in contrast to those 
reviewed above. But, however ungracious may be the task of dwelling 
on errors, we are compelled, after a careful examination of every para- 
graph, to declare that no one approximates еуепіп Ше remotest degree 
to the truth. 

lt will be observed that the errors which we here exhibit, arise, even 
if we admit that the considerations entertained by Mr. Pole are all 
that affect the case. But there are two circumstance which power- 
fully influence the question which we wish to mention, as no notice of 
them bas been taken in this paper 

First, it was premised by Mr. Pole that he should omit all consi- 
deration of friction arising trom the tight working of joints. 
Now if the cylindrical hole of a joint presses the axle on alt 
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sides, any strain on the rods wonld, by pressing one side of the 
axle closer against the hole, relieve the pressure ou one half the asle 
and increase it оп the other half. 

The next point is, that the pressure of the piston cannot be fairly 
considered constant, as the steam is cut off hefore the stroke is 
finished, that the piston may gradually come to rest at either end of 
its path. 

It is important that it should be understood that the errors above 
commented on are not rectified even on the assumption that the pro- 
blem isstatical and not dynamical. ‘The class of errors first considered 
would, indeed, be removed by this assumption, but the rest would 
remain. Take one instance beside that of resolving a force at right 
angles to its direction—the direction of the pressure at A wonld, on 
either of the suppositions, be affected by the direction of the resist- 
ance offered to the engine. 

We cannot help thinking that the problem which Mr. Pole has at- 
tempted to discuss is infinitely too complicated for solntion, without 
several hypotheses be first made to simplify the analysis; and these 
hypotheses must be the result of careful experiments. If there had 
been even some resemblance to truth in Mr. Pole's investigations, those 
who came after him might lave snpplied his deficiencies. Аз it is, 
however, we have to regret that he Пав thrown away his labour, and 
perhaps misled others. In the present discussion we think we bave 
laid down no mechanical principle which is not generally recognized 
by mathematicians ; to them, we fear, Mr. Pole’s philosophical attain- 
ments will appear but small, though perhaps to some general readers 
the “Silver Telford Medal” will be conclusive against us. 

H. C. 


SCAFFOLDING FOR LARGE ERECTIONS. 


u Account of the Scaffolding uscd in erecting the ‘Nelson Column,’ 
Trafalgar Square." Ву Tuomas GRISSELL, Assoc. Inst. C.E.— Head 
at the Institution of. Civil Engineers. 


In adopting the principle of timber scaffolding for buildings, in pre- 
ference to poles and ropes, Messrs. Grissell and Peto, the contractors, 
were influenced by considerations of saving both time and expense. 
They had long been impressed with the want of scientific principle, 
exhibited iu the ordinary scaffolding, and were more readily induced 
to turn their attention to that now referred to, which they believe to 
be an essential improvement, and calenlated to be of considerable ad- 
vantage to contractors on large works. "Phe anthor is well aware of 
the progress which has recently been made by the civil engineers and 
architects of this country, bnt he ventures to claim some sbare of 
merit for the practical builders, to whom is committed the execution 
ofihe works designed by the engineer and the architect; and when a 
review is taken of the stnpendons public works which have been 
executed within the last few years, it is evident, that without the ex- 
ercise of great skill and the introduction of new modes of reducing 
labour, the amount of work conld not have Вееп executed within the 
time. 

The necessity for this reduction of labour on large works had been 
long felt in the north, and methods had been adopted in consequence, 
to emulate which, this timber scaffolding was introduced to London. 
The system had been employed, in rather а годе form, by Mr. Tom- 
kinson of Liverpool, in his qnarries and stone yards, for moving stones 
of large dimensions. Scaffolding of a somewhat similar kind was 
used in the erection of the Arc de Triomphe, Barriere de l'Etoile, and 
at the Egiise de la Madeleine, at Paris. 

Тһе first time it was used by Messrs. Grissell and Peto, was for the 
erection of the Reform Club Honse (Pall Mall), under Mr. Barry, in 
18355 then at the large graving-dock at Her Majesty's Dock-yard, 
Woolwich, under Mr. Walker in 1339, and it is now employed very 
extensively at Ше New Houses of Parliament. In these constructions 
its general applicability was proved, and in the erection of the Nelson 
Column (commenced in 1840), where it was carried up to the height 
of 1S0 feet, its stability at a considerable elevation was fully tested. 
Its Insefulness is manifested, by the facilities which it affords to the 
workmen, particularly in buildings of stone. Бу its aid, and with the 
travelling macbine at its snimmit, one mason or ‘setter,’ сап set as 
much work in one day, as was formerly done in three days; whilst at 
least six labourers are dispensed with, who, with the old mode of 
scaffolding, were always required to be in attendance. It is also well 
known, that scaffolding poles an! cords are not only expensive, bnt 
are subject to rapid decay, and after a few years’ wear become useless; 
in fact, the scaffulding of a moderately extensive building costs a large 
sum when first purchased, but it is almost valueless after a compara- 
tive short period of time. Such is not the case with the timber seaf- 
folding, which may be said to be of no greater cost to the contracto: 
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than the expense of its erection, which will not exceed in any ordinary 
case three-pence per foot cube. It is not secured together by either 
bolts or spikes, so that the waste is trifling, and after having per- 
formed its duty as а scaffold, it may be removed piecemeal into the 
building, at the level of euch floor and be used directly for constructing 
the roof and the internal carpentry of the structure. The timber 
having become seasoned by its exposure to the weather, is conse- 
quently better fitted for immediate use. These advantages have been 
proved inthe buildings which have been mentioned, and after an ex- 
perience of more than five years, the author strongly recommends the 
adoption of the system. He also advises its nse in moving and work- 
ing large stones, either for permanent erections, or in masons’ yards. 
If used on a wharf the rent wonld soon be saved in labour, and by al- 
lowing the stage to project 5 feet ог 10 feet over the river, the scaf- 
folding would be found to answer the purpose of a crane. 

The scaffolding at the Nelson column, designed by Mr. Allen under 
whose direction the work was executed, is described in the Journal, 
Vol. VI. 1843, p. 409, the annexed engraving is a perspective view. 


Fig. 1.—-Scatfolding of the Nelson Column, 


Mr. NicHorsoN remarked, that a scaffolding of a similar description 
was used in 1537 by Messrs. Cubitt, (Gray’s-inn Road), for erectiog 
the entrance gateway of the London and Birmingham Railway (Euston 
Square.) It was composed of two parallel rows of whole timber up- 
rights, 50 feet high and 17 feet apart, surrounding the building fig. 25 
these were well stayed by diagonal braces, and a tram-way was formed 
on the top of each row, by horizontal sill pieces, bolted down and se- 
cured by plates. The bnilding work was executed by the aid of tra- 
velling carriages upon the tram-ways, and when the masonry had 
reached the height of the first scaffold, a second series of uprights 
and sills was added, making the total height 90 feet, which enabled 
the work to be completed without an accident. 


1845.] 


Vig. 2.—Scaffolding t бей for building the entrance of the Euston Square Station of the 
London aud Birmingham Railway, 
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Fig. 2v Detrick used for building the Commemoration Column at Devopport, 
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Vig. 6, Derrick crane used at Granton Pler (Edinburgb.) 
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Mr. Harrison believed, that a scaffolding of a somewhat similar 
construction was used by Messrs. Rennie, at the Victualling-yard at 
Plymouth, іп 1526. 

Mr. Renwié said, that the scaffolding employed for raising the statue 
and other heavy parts of the work, at the Victualling-yard, was on the 
derrick principle, and was somewhat similar to that used for erecting 
the Commemoration Column at Devonport, fig. 3. 


Mr. GRISSELL stated, that when writing the account of the scaffold- 
ing at the Nelson Column, that which had been used by Messrs. Cubitt, 
at the entrance of the London and Birmingham Railway, had entirely 
escaped his recollection; he now remembered it perfectly, and was 
happy to have the opportunity of acknowledging that fact. He could 
not speak too highly in praise of the system, and he thought its ad- 
vantages had, as yet, been underrated. The waste of timber was 
comparatively nothing ; while serving as scaffolding it was becoming 
seasoned, and like that at the Nelson Column, could be immediately 
worked up, in situations demanding dry timber. The cost was one- 
half, and sometimes one-third, of the ordinary kind of scaffold, if the 
loss hy the rotting and destruction of poles and sords was taken into 
account. The saving of labour in raising the materials was very great, 
particularly where weights of from 8 tons to 14 tons required to be 
lifted. If steam power had been used at the Nelson Columo, a still 
greater saving would lave been effected. Another considerable ad- 
vantage was the freedom from danger to the workmen; during five 
years, іп all the works where he had used this kind of scaffolding, 
only ane man had been killed. That accident oceurred at the Wool- 
wich Graving Dock, when a man was thrown from the travelling car- 
riage, by the handle of the winch striking him, from his having omitted 
їо put on the break. Не believed that this description of scaffolding 
might he safely carried still higher than at the Nelson Column, for 
although before the statue was listed, he had felt sometimes anxious, 
and had thought оѓ attaching guide chains, and using other precau- 
tions, the fabric had stood so well, that he should not now hesitate to 
go to a greater height, relying проп the scaffolding alone. 


Mr. ӛмітн had adopted the system of the travelling winch оп a 
framing, with great advantage in his carving room, for moving the 
heavy blocks of stone, from which the capitals of the columns for the 
Royal Exchange were cut. Without such mechanical assistance, he 
could never have executed his task within the required time, nor 
could the capitals have been raised and placed on the carriages, to be 
conveyed away, without much danger of injury. 


Mr. Gites said, that Corby Bridge, over the Eden, on the line of 
the Newcastle and Carlisle Railway, was built by Mr. Denton, the 
contractor, by means of whole timber scaffolding put together in three 
stages. The bridge consisted of five arches, of 50 feet span each, 100 
feet in height, and contained 400,000 feet of stone-wark, which was 
executed wit the greatest facility, chiefly owiug to the convenience 
afforded by the scaffolding, and without any accident, excepting to 
the foreman, whe fell twice from a considerable height, hut fortu- 
nately was not killed. 


Mr. FowLER said, that the scaffolding at the Cathedral at Cologne, 
was of whole timber; there was little doubt, that the system was very 
similar to that which was employed, when the building was com- 
тепсей іп 1248. The crane which was used in raising the materials, 
still remained оп the summit uf one of the towers; it was once re- 
moved, but was speedily restored to its situation, as the superstitious 
fears of the inhabitants of Cologne were excited by the occurrence of 
a storm, immediately consequent upon the removal of the crane. It 
had subsequently been constantly repaired as it decayed, so that at 
present little of the original remained, but the form was still the same. 
He believed that the materials for the York Column (Carlton Terrace) 
were raised by a kind of travelling carriage, on the top of the scaf- 
folding. 

Mr. Haweins observed, that the scaffolds used at Vienna, for the 
erection of any building of importance, were always constructed of 
whole timbers, secured together by “dogs.’? In 1827 һе superin- 
tended the erection of an extensive sugar-house at Vienna, where 
such scaffolding was used. 


Mr. Cotruursr stated, that at Devonport there was a column built 
of granite from Holman’s Hill Quarry, near the Tamar. The shaft 
was 11 feet in diameter; its height, from the bottom of the shaft to 
the top of the capital was 65 feet 4 inches. The total height of the 
column, with its inferior and crowning pedestals, was 101 ft. 4 inches. 
Its height above the street, including the rock on which it stood, was 
124 feet. The abacus of the capital was composed of four stones, 
each weighing between З and 4tons. The stones of the column were 
raised and set, entirely without the use of scaffolding, by means of a 
series of tall spars joined together, fig.3; the lowest being fixed into 
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the gronnd and braced by diagonal pieces, was lashed and strutted to 
the lower part of the shaft. А gaff, with a jaw at the lower end, was 
then slung in the throat by a strong rope or chain, so as to work round 
the upright spar, in the jaw prepared for this movement; from the 
end of the gaff, blocks and a fall were suspended, in such a manner as 
to command every part of the work, by raising or depressing the point 
of the gaff, to increase or diminish its range. Crab winches sufficed 
to raise the stones; and it was stated that the work was executed ina 
very short time. 


Mr. Renpet had seen this column while in course of construction; 
the derrick appeared to act well; and it was certainly a cheap mode 
of raising the materials. 


Mr. Surry said, that in а recent visit to Liverpool, he had observed 
an ingenious mode, adopted by Mr. Tomkinsan, for raising building 
materials, which almost superseded the use of external scaffolding. 
It consisted of a very high double “derrick,” placed upon wheels 
ronning Оп a tram-way, laid parallel with the walls of the building; 
the head of the derrick curved over towards the wall, and steam power 
was employed for raising tlie materials, which appeared to be accom- 
plished with rapidity. 

The Рвезіремт remarked, that the Institution always viewed with 
pleasure, papers descriptive of the methods adopted by contractors, 
in the execution of works designed by Civil Engineers or Architects. 
The profession was much indebted to the practical skill and intelli- 
gence of the contractors, and it would be extremely interesting, to 
find recorded in the Minutes of Proceedings of the Institution, the 
names of the inventors, and the dates of the introduction of such 
ingenious modes of accomplishing works of magnitude, as had been 
described by Messrs. Grissell and Peto. This could only be arrived 
at by either the engineers or the contractors sending the necessary 
information, or by their giving it during the discussions at the meet- 
ings. 

General PasLEY described the method adopted by Mr. Т. Slacks 
(Langholm), for building the obelisk which was erected on the Whitaw, 
Eskdale, to the memory of the late Major-General Sir John Malcolm, 
a native of that district. The obelisk, which was of white sand-stone, 
was carried np to the height of 100 feet above the foundation; it was 
built hollow, with thorough courses at intervals; through the centre 
of each of these courses was left a circular hole, fig 4. In the lower 
of these holes, was placed the foot of a pole 40 feet long, and 10 inches 
diameter; the next hole above served as a stay, whilst the upper one 
supported the whole weight, as around the pole was firmly fixed а 
collar D, of hard wood. Beneath this collar 17 metal halls, 34 inches 
in diameter, were introduced, which, running in corresponding circular 
grooves in the collar and the thorough course, enabled the pole to те- 
valve easily. Across the top of the pole was mortised a beam 12 feet 
long and 12 inches square, in the form of the letter T, and it was 
strengthened by diagonal iron braces and straps. By means of a crab 
winch B, with a rope passing over pulleys in each end of the trans- 
verse beam, the stones, as at A, were raised to the requisite height, 
and by a traversing carriage E, on the beam, a small crab C, and the 
pulleys F, the stone was enabled to run inwards to the spot for laying 
it. ‘The crane was raised as each bond or tharough course was fixed, 
and the time consumed in the operation of moviug it did not exceed 
two hours. This crane had been found very efficient, and had greatly 
reduced the cost of building tlie obelisk, which was completed in less 
than twelve months. For the ingenuity displayed in this simple тао- 
dification of the balance crane used by Mr. Stevenson, at the Bell Rock 
Lighthouse, and for a clever hanging scaffolding used for completing 
the pyramidal top of the obelisk, the Gold Isis Medal was voted to 
Mr. Slack, by the Society of Arts, in 1836-7. 

A model was exhibited, of a moveable derrick crane, fig. 5, which 
had been presented by Mr. Howkins. It was used by Mr. Wightman 
at the works of the Granton Pier, Edinburgh, and was stated by him 
to be very superior to any other kind of crane. It consisted of a ver- 
tical post, supported by two timber back-stays, and a long moveable 
jib, or derrick, which was hinged against the post below the gearing з 
this jib was held by a chain, passing from a barrel over a pulley at the 
top of the post, in such a manner that the extreme end of the iib could 
be raised almost vertically, or be lowered nearly to a hezizontal posi« 
tion. The chief advantage it possessed over the old gibbet crane was, 
that it commanded concentric circles of frora 10 feet to 60 feet radius, 
which was of great use in large works, as it could extend its sweep 
over a circle of 120 feet diameter, without being moved from its розі- 
tion; whereas, the old gibbet crane commanded only one circle of 
comparatively limited extent, and in moving it, as the works proceeded, 
there was a cousiderable loss of time. 

Mr. BREMNER stated, that he had seen the crane at Granton Pier; 
it was a very useful machine, and the only fault he could find with if 
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was, that in an exposed situation, there was а risk of Ше wheel-work 
being destroyed. Не believed that the contractors had fonnd much 
advantage from its use. Пе had used, at the works of Lossiemouth 
Harbour, a crane ofa somewhat similar description. The jib was com- 
posed of two spars, with the hoisting-chain working between them; 
the radius of its swecp was 60 feet, so that any spot within a circle of 
120 feet in diameter was fully commanded by it, and that extent of 
work could be completed without moving the crane. 


Mr. GALE presented two drawings of improved moveable jib cranes, 
the alterations in which had been suggested by the serious accidents 
which had occurred from the failure of the ordinary cranes. On ine 
vestigating the circumstances connected with these accidents, he found 
that in general they had arisen from the snapping of the jib-chain. 
After numerous experiments, it occurred to him that this defect might 
be obviated by attaching the jib chain to the top of the post, instead 
of fixing it to the end of the jib; this alteration was productive of 
great advantage, the strain was fuund to be less than one-half that of 
the single jib crane, and it conscquently required fewer men to work 
it. He had also applied a rope instead of achain for working the jib, 
ав it was preferred by some builders, and he had also made some minor 
improvements in the other parts of the cranes. These kind of cranes, 
were, he believed, introduced by Mr. W. York, at Glasgow, in the 
year 1833, and Mr. Gale had used the improved sort in 1849, at the 
erection of the New Court Houses, Glasgow. Since that time many 
builders had adopted them, and their advantages were becoming daily 
so evident that he would send, early iu the ensuing session, a paper 
descriptive of them. 


Mr. Тномѕом believed that cranes of this description were first used 
at Glasgow by builders. The contractor for the Graugemouth Docks, 
under Sir John Macneil, employed them in 1841 and 1842 with much 
d ub he thought them the most uscful kind of cranes for general 
work. 


The PRESIDENT agreed in the opinion of the general utility of the 
eranes; һе had been so pleased with them, that he requested Mr. 
Howkins to present to the Institution the model of that used at Granton 
Pier. With respect to the date of the introduction of the swinging- 
jib, or moveable derrick crane, it was used at Granton Pier by Messrs, 
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Orrell of Liverpool, in 1838, and he believed that it had been eommonly 
used by them for some time previously. 

Mr. WICKSTEED presented a drawing of the tackle used in elevating 
the pipes of the *stand-pipe" of Ше East London Water-works, fig. 6. 
A piece of timber A, 9 inches square, was attached vertically to the 
upper flanch of the pipe, and held below by an iron girdle B, which 
encircled the body of the pipe; guy ropes were attached to the top 
of the upright, which served as the points of suspension for the snatch 
bloeks, through which were passed the fall ropes from the large and 
the small crab winches. The iron girdle had at its opposite sides two 
pivots, which traversed the lower end of two timber Jibs C, connected 
at their upper ends by a cross piece D, from the centre of which were 
suspended the blocks and tackle connected with the large crab, by 
which the pipes were raised. When each pipe had arrived at its 
height, the jib frame was drawn up vertically by the tackle from the 
small erab, and the pipe was lowered to its position; the pins were 
put into the flanches, and the whole apparatus was raised and attached 
to it, in order to use it for raising the next pipe. This process was 
repeated, until the stand-pipe finished at a height of upwards of 130 
feet. It was stated to be a very simple and ecunomieal mode of pro- 
ceeding. 

Sir M. I. Brounen exhibited a model of the seaffolding used hy Sir 
Christopher Wren in the erection of the Monument, on Fish Street 
Hill. It was formerly the property of Sir William Chambers, and had 
been given by Mr. Heathcote Russell, С.Е., to Sir M. I. Brunel, who 
presented it to the Institution. (Sce Engraving in Journal, Vol. І, 
1838, p. 267.) 

Mr. ALLEN presented a sketch, fig. 7, of the circular travelling crane 
now in use for erecting the central or ventilatiug tower at the new 
Houses of Parliament. It consisted of a circular base curb, at the top 
of which was fixed a toothed rack. То the centre was fixed a vertical 


post, with diagonal braces, earrying a centre point, around whieh the 
travelling erane worked, with its hoisting crab on the top. At the 
foot of each leg was inserted a toothed wheel, working into the rack, 
so that by means of wioch handles the whole could be made to re- 
volve. It was stated that the saving in labour was very considerable, 
but that the saving as compared with the cost of constructing scaf- 
folding would be very much greater. 
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Fig. 6.— Tackle used іл elevating the pipes of the * Stand. 
pipe! at the East London Walter-works, 
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М, Preare JovnNET described “ 4 System of Scaffolding, employed | 
at Paris, for the Repairs of Public Buildings, Obclisks, $c.” 


Fig. 8.— Elevation. 


Fig, 9.—Plan. 


Fig. 10,—- Upilgit Piece. Fig. 11.— Bracket. 
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M. Journer considers that scaffulding may be divided into two 
classes ; the first to comprise the more substantial kinds, which are 
employed in the erection of buildings and monuments; the second in- 
cluding the temporary constructions, used for repairing, or decorating 
the exterior, or interior of public buildings, dwellings, or monuments. 
He contends that the usual method of constructing scaffolding with 
poles, lashed together with ropes, is vicious and expensive, and is 
attended with danger to the workmen. That such a system is not 
necessary, but that scaffolding should be so constructed that the same 
materials should always serve, without cutting and withont the use of 
ropes ; and that it should be composed of a number of similar pieces, 
which should adapt themselves to every kind of building. Upon 
these principles the anthor designed the scaffolding treated of in the 
paper, in which he describes its more immediate application to build- 
Ing or repairing high chimneys for steam boilers, or other similar con- 
structions. The distinguishing feature of the system is, that it acts by 
pressure upon the building, and is supported by it as it rises, no up- 
rights being fixed in the ground. 

In the case of the construction of a chimney (figs. 8, 9, 10, and 11), 
at each side, if it be square, or at given distances around it, if it be 
circular, are placed upright pieces of deal A, cut to equal lengths of 5 
feet; upon each of these is fixed a cleat B, with aa entail C, at the 
top; four binding chains D, with screws at each corner, are braced 
tight around the chimney at the bottom of the entails in the cleats; 
into these entails, and hooked upon the irons at the end of the chains, 
are placed the brackets, fig. 11, which support the scaffolding planks, 
and at the same time the light railing for the safety of the workmen ; 
all these pieces are made precisely similar. The workmen fixa fresh 
set at every height of 5 feet, taking the set from below and fixing it 
above, so that there are never more than two sets in use at the same 
time, except those which are allowed to remain for forming stages for 
the ladders. They are placed with great rapidity, and in descending 
the men detach the uprights and binding chains, which have been al- 
lowed to remain in order to consolidate the work, while the mortar 
dried. The joints can be pointed as the scaffold is removed, and the 
work can be carefully inspected by tbe engineer or architect, which in 
the ordinary modes of construction is not possible. 

The author contends that this method is superior to the now usual 
mode of constructing chimneys, by the workmen standing withinside, 
upon a scaffold formed upon bars let into holes in the work, and which 
obliges the men to lean over to do their work. In repairing chimneys, 
obelisks, columns, &c., be has used it very extensively, and the saviug 
of expense is very considerable. 

This system has been adapted in Paris to the construction and re- 
pairs, both external and internal, of dwelliog-houses with much suc- 
cess, and the author promises, on a future occasion, a description of 
this application of the principle. 


“ Repairing a chimney 120 feet high, at the Cotton Mill of Messre. 
Couper, Glasgow.’ Ву Joseru Согтновет, Grad. Inst. C. E, 


The way in which the tops of high chimneys have hitherto been 
repaired has been, either by erecting an outside scaffulding to the fali 
height, or by incurring the, generally speaking, greater expense of 
stopping the works and allowing the chimney to cool, and then sending 
а man up the inside, who, by fixing spars across, is able to ascend to 
the top. To avoid the expense and inconvenience attendant on both 
these methods of proceeding, the anthor determined to adopt the fol- 
lowing means:—The man engaged to ascend was furnished with a 
broad leather belt, to which was attached a strong spring hook; lada 
der irons were next provided, of the form shown іп the sketch A, fig. 
12, and the man then proceeded to drive them into the joints of the 
brickwork, at intervals of about 15 inches ; then standing on one, and 
heiog hooked to that which was immediately opposite to his waist, he 
ascended, driving the ladder-irons in, one above the other, until he 
reached the top, from whence he removed some ornamental plates of 
iron which had been loosened by a storm, and which it was expected 
would be blown down on the buildings beneath by the next gale of 
wind. The ladder-irons were taken out as the man descended. The 
whole operation was performed in two days and a half, and would 
have occupied less time, if the smiths could have furnished the ladder- 
irons as quickly as they were required. 

To ensure the safety of the man employed, a rope was passed up 
withinside all the ladder-irons, and was fastened to the belt round his 
waist and to a pin driven into the base of the chimney; this rope was, 
of course, payed out to him at each step as he ascended. It was also 
intended, in order to prevent the possibility of accident, that a cord 
should be fastened to the belt and then passed round the chimney, but 
the ladder-irons, when driven about six inches intu the brickwork, 
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8S4 inches, А short time before the accident, the tenders which, when 
empty, weighed about 21 tons, had been supplied with coke and water. 
The tank held 1000 gallons; and about 20 ewt. of coke had been rce- 
ceived; very little of either had been expended at the time of the 
fracture of the axle. The total weight of the tender and its load was 
about В} tons, on four wheels of 3 fect 6 inches diameter. 

Both the fractures presented the same appearance (as shown in the 
annexed engravings), for about 4 inch in depth all round, there was a 
perfectly smooth cleft of a blue and purple colour ; this annular cleave 


were found to be so firm as to render both these precautions unneces« 
sary. 


ing appeared to have been produced by a constant proeess; the central 
crystallized part being gradually reduced in diameter, until it was 
barely able to sustain the weight, and it broke on being exposed to 
a sudden strain. Mr. Glyon suggests that the smooth blue and purple 
cleft is produced by the alternate rapture and compression of the par- 
ticles or fibres of the iron. It is observed that the fracture commenecs 
at the end of the key groove, which is about 1 inch from the shoulder, 
against which the wheel is fixed. He is of opinion, that the breaking 
aetion commences with the first journey of the tender, and that the 
axles continually receive such injury as they wonld if they were laid 
over the edge of an anvil, at A, and received a constant succession of 
smart blows from а hammer upon the point В, the axle being con- 
stantly turned round. In addition to this percussive action, a power- 
fal break is usually applied upon one end of the axle, while the wheel 
at the other extremity slides along the rails, tending to produce a tor- 
tional effect; it is generally noticed that the fractures occur at the 
ends of the axles, where the breaks are applied. It would appear 
that the axles of the tenders are more frequently broken tban those of 
the other carriages; they carry heavy loads; very frequently make 
more journeys than either the carriages or the locomotives; and the 
break is applied upon their wheels at every station, although it may 
not be necessary to use it upon the passenger carriages. The nave 
of the wheel, the groove eut for the key, and the position of the 
shoulder, seem to point out the place where the fracture should com- 
mence. 

Mr. Glynn is of opinion that the diameter of the axles should be 
increased where the wheels are hung, so that being greater іп dia- 
meter than the body of the axle, by the depth of the key-groove, the 
mass would not be rendered weaker, by the cutting out of the groove. 
He recommends also, that the breaks should be applied simultaneously 
upon the wheels at both ends of the axles ;* and he observes that there 
is probably a certain limit, in point of time, to the durability of all 
axles which are subject to such action; and that in many instances of 
the breaking of axles, the point of fracture is concealed, unless the 
wheels are taken off for the purpose of examination, which, he sug« 
gests, shonld in all cases be done. 
ез RE 


2 This plan is now adopted on many railways, 


Fig. 12. 


Including a bonus of £5 to George Wilson, the man employed to 
exeente the work, the whole cost of these repairs was under £13. 

George Wilson is a native of Belfast, and since the repair of Messrs. 
Coupers' chimney, bas practised the method described, as a sort of 
trade, and he has already ascended some of the highest buildings in 
the south of Scotland, amongst others the chimney of the Delmuir 
Chemical Works, and Carrickfergus steeple. 


Sr. Joun’s GATE, CreuxENWELL.—The Globe states that this ancient eccle- 
siastical remnant is threatened with destruction, under the provisions of the 
new Building Act—complaints having been made to the overseers of the 
parish that it is in a state of inseeurity, threatening to passengers. Ғот some 
time past, the lodge entrance to the old monastery has been tenaated as а 
pulilic-house ; and it is apparently in a very dilapidated state, from want of 


RAILWAY AXLES. 


“Оп the causes of fracture of the Axles of Railway Carriages.” 
Ву Joseren GrxNw, M. Inst. CE / : 


_ Mr. Glynn states, that twice during the year 1843 he was plaeed 
in situations of danger from the breaking of the fore axle of a tender. 
On one occasion, the accident happened whilst the train was proceed- 
ing at upwards of 30 miles pcr hour, and every carriage was more or 
less injured. The journal was 23 inches diameter, the part adjoining 
it, where the wheel was keyed upon, was 93 inches diameter, the body 
of the axle at the shoulder was 4} inches diameter, and 3$ inches dia- 
meter in the centre of its length. The gauge of the railway was 4 feet 


proper repairs and attention. A strong desire cxists, on the part of many 
antiquaries and of the inhabitants of the neighbourhood, to restore this in- 
teresting part of the ancient building, and to convert it into a literary and 
scientific iostitution, for the benefit of the inhabitants of the crowded district 
of Clerkenwell—after the familiar example of Crosby Hall. It is said that it 
could readily be made available for that purpose; and a publie meeting із to 
be held, shortly, on the subject. The building has an interest forthe literary 
and general antiquary, as well as for the antiquary “ pure,"—as the scene of 
Johnson's interview with the printer Cave (whose house it was), and the 
birthplace of the Genileman’s Magazine, whose well-known vignette has res 
№ corded tbe fact to remote places and succeeding generations, 
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NOTES ON BRICKWORK WITH EXAMPLES OF TALL 
CHIMNEYS. 


Bricks are generally of two descriptions, named after the manner of 
their manufacture either “slop” or “sand” made stocks, the latter being 
the generic name; other names are given to distinguish the varieties 
caused by excessive or deficient action of the fire in burning them, or 
if being of inferior materials or manufacture, as pickings, seconds, 
cutters, malms, clinkers, place, paviours, «е. The size of bricks made 
from different clays vary considerably after burning, and affects the 
price as much as 10 рег cent, the bricks being usually sold by the 
thousand. The common method of comparison is to measure 4 bricks of 
the standard of 12 inches high, heing 3 inches to each course, and if they 
only measure 113 inches the proportion required to execute a rod of 
reduced brickwork will be as 4352 for the former to 4533 for the 
latter, and so оп. I am firmly of opinion, notwithstanding the nu- 
merous machines described in your valuable Journal, that hand labour 
will supersede them all as regards expedition and consequent economy, 
as їп one case it is admitted that when the clay is very irregular a 
рор mill is required to feed the machine, and the utmost gain alleged 
by the use of machinery is 2s. 6d. per thousand. I think, however, 
that the machine compressed bricks, even at the extra cost of 7s. per 
1000, may, in some cases of extra quality being required, come into 
use. In estimating the duty, bricks are measured dry, and in 1935 the 
exaction amounted to £395,000. The oppressive nature of this im- 
post is foreibly put hy the case of a road surveyor who, at the Sessions 
of the East Riding of Үсті, stated that government had granted leave 
to make bricks duty free for repairs iu parishes where stone could 
not be obtained. 

I eannot forego the pleasure of extraeting the following remarks 
from the Preface to the Supplement of Dr. Ure's Dictionary of Arts, 
Manufactures and Mines. Oct. 1544. 

“Te incessant and vexatious espionage of the excise is а bar to 
all invention in every art under its control. From my long experience 
in the conducting of arts and manufactures, I feel warranted to declare 
that the excise system is totally incompatible with their healthy 
growth, and is in itself the fruitful parent of fraud, perjury, theft, and 
occasionally murder. The sooner this portion of the revenue, so op- 
pressively, so expensively, aud so offensively collected, is replaced by 
an equitable tax on property, the better for the welfare of this great 
country. Іп concluding a very extensive survey of the great branches 
of our national industry, this vile obstacle to their progressive growth 
became so manifest, that it would have been pusillanimous to shrink 
from the task of pointing out the magnitude of tbe evil." To talk of 
smoke nuisances and state of the dwellings of the poor, and this impost 
remain, is hollow cant. 

But to return to the execution of brickwork, considerable difference 
of opinion exists as to the application of grouting and the use of 
water. Опе party saysio his specification—* Ist Every fourth course 
to be well grouted with lime and sand, and the rest of the work to be 
well bedded, and all the joints closely flushed up with mortar. 2ndly. 
The joints not to exceed $ of an inch in thickness; the mortar to be 
mixed in such proportions, according to the strength of the lime, as 
will make good strong mortar, using as little water as practicable. 
Srdly. Bricks to be sound, hard, well burnt and well shaped stocks, 
and equal to the sample exhibited, aod the best in point of colour and 
shape to be selected for the exterior work, and attention to be paid 
that these he of one uniform colour and general appearance. "ће 
bricks to be bedded round without striking after they are once bedded. 
The mortar to be sufficiently thin to enable to flush the joints up full 
and round without grouting. No bats to be used, and no grouting 
shall be used in any part of the work. Mortar to be composed of 1 of 
lime measured dry to З of sand, mixed in a pug mill with as small a 
quantity of water as may be sufficient to reduce it to the consistency 
required, but no water shall be added to the mortar on any account 
after it has once passed through the mill іп water. То grind the lime 
in water with edge stones to a thin smooth paste before mixing with 
the sand in the pug mill? "The various requirements and modes as 
above set forth must influence the price. The wages of bricklayers 
are 5s. per day and labourers 3s. in London. Тһе price of labour 
varies from 22s. to 35s. per rod of brickwork, arising from the thick- 
ness of the walls or height of the building, аз ina building 70 feet high 
one labourer will be required to a bricklayer, іп the middle 13 to 1, at 
the top 2 or 23 to 1, which I think would be the prudent limit of 
manual labour, beyond 70 feet 1 would recommend to be employed 
horse power. 

1 have attempted to keep an account of the number of bricks and 
yards of lime and sand ona large contract, and this was my result, 
2,323,000 bricks, 1202 cubic yards of sand, and 1530 cubic yards of 
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various sorts of lime, grey, white and blue; but from cement being 
used in some parts of the work, and pit sand instead of all being from 
the river, the account is not quite correct. In another case for labour 
in laying 244,600 bricks in a bridge there was paid £97 28.80. Both 
cases being to a certain extent failures shew the necessity of having 
а standard computed to caleulate from. Іп estimating for works, flues 
and fireplaces are not deducted, nor timber built into walls, and 2 in. 
are allowed for bedding timbers on walls. The foregoing allowances 
of bricks are sufficient to include waste. 

On railways brickwork is computed by the yard—the following is 
the weight of a cubic yard in cement and in mortar. 


Ton cwt, qr. Ib. Ton cwt, qr. lb. 
1 2 1 20 P PU 


334 Dry bricks : ao 
Martar 4 1 8 


Sand, water and cement ONES 


4 
1 8 37 16 8 d 


—— 


These calculations show that brickwork in cement is 44 heavier 


than when in mortar. . | 
Approximate estimate per rod, mortar, including waste— 


S s d. 
4150 Stacks, at 363. ор G6 oo 7 993 
13 cubic yard af lime, at 10s. 6d. co 13 1 
84 ditto sand, at 1s. 9d. .. ac 6 H 
Labour... .. .. ae m 1 16 0 
Scaffelding on .. .. .. 2 0 

10 6 6 


If in cement 49s. extra. 

Seaffoldiog poles are placed 10 feet apart, and are from 36 feet to 
45 feet long, and cost about 214. per foot. Putlogs are 63 ft. long and 
3 in. square, cost 1s. each. Ledgers are the same as poles, but laid 
horizontal at each scaffold height of about 53 ft. Scaffold boards are 
9x 13 and in 14 and 15 feetlengtlis. А coil of rope of 2 cwt. 1 qr. 10 lb. 
will make 44 cords. For large buildipgs round poles are giving place 
to squared timber for scaffolding. 

Bond of iron hoop has been used lately, and costs about 14d. рег 
yard, and four strips are used in the thickness uf each wall at the 
foundation and under each floor, it is tarred and sanded before used. 
Exterior pointing tuck, or edge cut, 78. per square of 100 feet, and is 
charged extra. Іп some parts of the country brickwork is charged 
by the superficial yard of 9 in. thiek ; in London it is charged by the 
rod of 272 superficial feet 13 brick thick. "The price varies of course 
as the distance from the kiln, whieh may be taken at sixpence per 
mile per additional mile. The maximum and minimum vary fully 
fifty per cent., say from 12s. 6d. to 24s. per cubic yard of brickwork. 
On railways brickwork is always measured by the yard, and charged, 
including digging of foundation, scaffold and centering, pumping water, 
&e., and so rigid have 1 known this applied that, in the case of a road 
under the line, thc earth under the arch in the line of boundary has 
been disallowed and included in the measurement of the bridge for 
brickwork. 

I was written to respecting chimneys hy a party who is about to 
build a case for a stand-pipe or syphon to obtain a head of water in 
the projected water-works at Hamburgh, and in the course of enquiry 
obtained the particulars of those named below ; and I here call attene 
tion to the skill displayed in the tower at Elswick, which stands very 
exposed on the brow of a hill, the taper looks quite parabolic—or if 
the term “ entasis" is better liked, I will use it, as being more general 
than the former term, Тһе whole of the examples are cireular, and 
were built from the ішегог without scaffulding. Iam fully convinced 
the circular planis better than the square oroctagonas regards strength, 
and even perhaps beauty of appearance. 1givebelow the dimensions 
of three stalks of great height. 

Dimensions of the chimney at Lee and Burnett’s Alkali Works, at 
Felling, near Newcastle-ou-‘T'yne. Extreme height from foundation 
to underside of top 212 feet. Extreme diameter at bottom of founda- 
tion 27 ft. 6 in. The thickness at bottom of footings is 6 ft. 6 in., and 
gradually diminishes to 33 bricks the thickness of the first 36 feet in 
height, next 80 feet 3 bricks, 50 feet 24 bricks, 30 feet 2 bricks, and 
10 feet 15 brick. Тһе foundation is hard clay. 

Dimensions of circular chimney at Friars’ Grove Chemical Works, 
near Neweastle-on-Tyne. Begun Oct. 29, 1532; finished July 27, 
1833. Total number of bricks used 313,000. Foundation, clay; and 
the chimney stands on a pillar dyke, the coal being wrought in the 
vicinity. Outside diameter at bottom of foundation 27 ft. 6in.; in- 
side 14 ft. 8 iu. Extreme height 254 ft. 9 in. Thickness of walls, 
first 24 ft. 8 in. 34 bricks, 107 feet 3 bricks, 53 feet 23 bricks, 46 ft. 
6 іп, 2 bricks, 12 feet 12 brick, stone top 6 feet, an uniform taper of 
1} in. to the yard. 

Shot tower at Elswick, built 1797. Extreme height 195 ft, 4 in. 
Parallel without taper for two-thirds of its height; it has a circular 
stone stair in the interior, projecting 2 ft. 6 in, from the wall, of 805 
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steps, 6 inches rise ; thickness of wall at bottom 2 ft. 5 in. for about 
two-thirds of its height, at top 1 ft. IO in. ; exterior diameter, bottom 
22 ft. Sin, top H ft. 3in.; the top is finished with a stone dume. 


St. Ane, Nemcastle-on- Tyne, 


WESTMINSTER IMPROVEMENTS. 
THORNEY ISLAND ET TOUT LE CHAMPS. 


Thorney Island, et tout le champs, is the ancient designation of that 
district of the metropolis called Westminster, bounded on one side by 
Pall Mall and the Green Park, and. on the other sides by the Thames 
and the Aye-bourne or Ty-bourne. 

Thorney Island is about 470 yards long and 870 yards broad, washed 
on the east side by the Thames, on the south by a rivulet running 
down College-street, on the north by another stream wending its way 
to the Thames down Gardener's-lane: this and the College-strect 
rivulet were joined by а moat called Loug-ditch, forming the western 
boundary of Thorney Island, along the present line of Prince’s and 
De la Hay streets. ‘This island was the Abbey and Palace precinct, 
which, in addition to the water surrounding it, was further defended 
by lofty stone walls (part of which still remain in the Abbey-gardens) : 
in these walls were four noble gates, one in King-street, one near New 
Palace-yard (the foundations of which I observed in December 1335, 
when excavating for a new sewer), one opening into Tothill, and one 
at the mill by College-street. The precinct was entered by a bridge, 
erected by the Empress Mand, at the end of Gardener's-lane іп King- 
street, and by another bridge, still existing, thongh deep below the 
present pavement, at the east end of College-street. | 

On the spot thus powerfully defended St. Edward founded his 
celebrated abbcy ; and as at Athens from the oroa Baci, where the 
Archon Bac «evs presided, the whole building derived its name, so the 
church of the Confessor’s abbey gave name to the great city which in 
process of time grew up arouud it and extended itself so considerably 
to the northward and eastward, that in an ancient charter preserved in 
the British Museum, the boundaries of the City and Liberties of West- 
minster are thus defined. 

“First up from the Thames, along Merfleet to Pollen-stock, so to 
Bulinga fen: afterwards from the fen, along the old ditch (о Cowlord: 
from Cowford up along Tyburne to the broad military road: following 
the military road to the old stock of St. Andrew’s Church: then 
within London fen, proceeding south on Thames to mid stream; and 
along the stream, by land and strand, to Merfleet.” 

Thorney Istand et tout le champs! who would imagine that from 
hence is derived the puzzling appellation Tot-hill Street, Tot-2id/ 
Street, says one, is evidently a misnomer, for it is quite low and flat, 
withont any hill at all, but when we find “ Aigurlle et Fil” corrupted 
ioto * Eagle and Child," or the “Satyr and Bacchanals” converted 
into the “Devil and Bag of Nails!’ we may without any very great 
stretch of imagination suppose tout le champs as the Norman-French 
spoken at Court became mixed with the language of the people, 
easily altered to tout le fields, and contracted to toutle, “touthull” or 
“ош,” 

Although Thorney Island, for а period of seven or eight centuries, 
has continued to be the seat of the legislature, government, aud law, 
as well as the place where the solemn eompact belween sovereign 
and people must be ratified, circumstances necessarily demanding the 
attendance of a vast number of persons, it excites our astonishment to 
find that the open space around the ancient Palace and the Abbey, 
and the site of Great George-street presented until lately the ill-us- 
sorted compound of architectural grandeur, human misery, and filth, 
which had grown up from the maguificence and the ill-judged bene- 
volence of St. Edward, Тһе only access for carriages to the precinct, 
during all these centuries, was through King-street, then in so misera- 
ble a state that faggots were thrown into Ше cart-ruts to facilitate the 
passage of the state coach on the days on which the King went to 
parliament; and, little as King-street шау be thought of now, it was 
then a superb street in comparison with the others on Thorney Island, 
which consisted chiefly of narrow dirty streets lined with wretched 
dwellings, and of numerous miserable courts and alleys, situate in the 
environs of the palace and abbey; where in the olden time the uume- 
rous lawless characters claiming sanctuary fouud shelter; and so great 
had been the force of long custom, that the houses continued to be re- 
built, century after century, iu a miserable manner, for the reception 
of similar degraded outcasts. 

In accordance with various Acts of Parliament for the Improvement 
of Westminster, Thorney Island lias been cleansed of these “ miserable 
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courts and alleys,” and it is now that a similar clearing awav of sueh 
places as Gardener's-lane, Snow’s-rents, St. Ermin’s-hill, «е. in tout- 
le-champs is requisite. 

It is in these narrow streets, and in these close and insalubrious 
lanes, courts, and alleys, that squalid misery and poverty struggle 
with filth and wretchedness, where vice reigns unchecked, and in the 
atmosphere of which the worst discascs are generated and diffused. 
That uncleanness and impurity are an unerring index, pointing out the 
situation where the malignancy of epidemics more or less exists, is а 
truth known and admitted [rom the earliest ages. It is іп these 
situations, where matter of all kinds ina state of decomposition is 
allowed to remain, that the atinosphere is ever tainted with putrid 
exhalations, malaria that creates miasmata; here it is that we so 
often find the inhabitants afflicted with some contagious malady or 
other, and that a strong predisposition to receive infection exists, and 
а germ arises whence may emerge those overwhelming pestilences 
which often involve a whole community in their fatal consequences. 

Nor let the higher classes imagine they are safe from the effects of 
the abominations in their vicinity; the germ of discase is wafted in at 
their windows, and they find their health injured in varions ways by 
indigestion, low spirits, debility, &c., from this cause, although un- 
aware of it. The history of the middle ages shows that it was in such 
low lying districts as the one under consideration that the plague and 
sweating sickness made the greatest ravages, and that the frightful 
mortality of these “visitations,” as they were termed, depended in a 
great measure on malaria generated from uncleanliness ant fram defi- 
cient sewerage and drainage, while modern experience testifies 
that these are the real causes of the destructive effects of the cholera. 
The epidemics of tlie middle ages, arose almost solely in consequence 
of the deficient architectural arrangements of the towns, and the want 
of cleanliness. Had the cholera of 1832 been one-half so fatal as the 
black death of 1349, or even of later epidemics, the frame-works of 
society would have been loosened, and the empire in danger of being 
broken up. Those acquainted with the social effects of these scourges 
upon the thinly scattered population of the middle ages, would anti- 
cipate no less than this, from the destruction of five or six millions of 
persons in England within a few montbs. The utter depreciation of 
property, terror, despair, and a total abandonment of all social ties 
would have been the consequenec. 

Sir Robert Peel, with the wisdom so characteristic of that eminent 
statesman, has appointed a Commission for Metropolitan Improve- 
ments, and great is the responsibility which devolves on that Com- 
mission, We are now two millions, in about 50 years we shall be four 
millions ; the present great metropolis will only be tlie centre of the 
then greater one, and as the political danger of destructive epidemics 
increases with the population, it becomes an imperative шу to ascer- 
tain whether we are quite safe from the recurrence of epidemic scourges, 
aod if not whether we have the means of placing ourselves beyond 
their reach. Тһе state of Westminster declares we are z0/ safe; but 
by the combined effects of an improved system of public hygiene aud 
medical science, the awful “visitations” may be rendered innoxious. 
Delay, however, is dangerous: for we may infer, from the experience 
of preceding epidemics, that the cholera will break out again, und its 
second advent may be with such a coincidence of atmospherical phe- 
nomena as to equal in destructiveness the most virulent of the pesti- 
lences recorded in history. We may dove this will not be the case, 
but hope alone will not do, we must try and prevent it, and proceed 
to examine low far the improvement of Westminster will assist in 
producing this desirable result. 

The two bridges I have mentioned, the foundations of the walls of 
the passage along which St. Edward passed from the Palace to the 
Church, which still remain, aud the Cock public house in Tothill 
Street, all evidence that the surface of Thorney Island has been con- 
siderably raised in the course of ages, and that both St. Margaret’s 
Church and the Minster were ascended by lofty flights of steps, such 
as we observe attached to many of the continental churches. The 
great extent of land over which the tidal waters of the Thames for- 
merly freely flowed having been much diminished by various embank- 
nents from time to time, the river in consequence reaches to a much 
greater vertical height than it did in ancient times; land which was 
heretofore high and dry would now be submerged but for the banks, 
which must have been repeatedly raised, as well às the ground on 
which habitations have been erected in the immediate vicinity of the 
river, hence, in Westminster, the further we recede from its banks the 
lower the ground becomes; the street in front of Canning’s statue is 
5 ft. 24 in. ubove high water mark, the east end of Tothill Street 2 ft. 
S4 in, aud the west end 9 inches only, while New Tothill Street is 
32 inches and Palmer’s Village 123 inches below high water mark. 

It thus appears, that with the existing levels, it is impossible to 
remedy the evils complained of. Тһе sewers which have lately been 
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so jojudiciously formed, just at a time when the neighbourhood was 
ripe for destruction, have only a fall of 2 inch in 20 feet, instead of a 
fall of & inch to every foot which the commissioners profess to require, 
these sewers are, therefore, опу so many gigantic cesspools, from 
whence noxious gases continually emanate. 

The natural boundaries of the district for improvement resolve 
themselves into a square, of which St. James’s Park is the base, 
King's-scholars'^pond-sewer and Long-ditch-sewer the sides. It fol- 
lows, therefore, that the sewers in streets parallel to this base must 
have a much better fall, from a given summit level, than the sewer of 
a street approaching the hvpotbenuse, such as that now proposed by 
certain projestors, which sewer, if raised so as to give a proper fall, 
will he something like the embankment of а railway across the dis- 
trict, and if not so raised, why Шеп the evils of deficient drainage, of 
which we have so long complained, and which we hoped soon to see 
remedied, are rendered permanent. 

The true principles on which the improvement of Westminster 
should be conducted are— 1st. A thorough, systematic, and provident 
application of the best medical and physical science to the architec- 
ture, drainage, and sewerage; to this end, the whole district must be 
gradually treated in the same manner that Mr. Cubitt is treating a 
similar district in the vicinity ; the streets must all be raised so as to 
admit of an habitable basement floor to tlie houses, which modern 
usage, habits, and the necessity arising from the increasing value of 
ground demands. 2nd. To provide the most direct and convenient 
road (without intruding upou the Park), fur carriages, carts, and vehi- 
cles of every description between Westminster Bridge and Grosvenor 
Place. 8rd. To open the most advantageous views of the Palace, the 
Abbey, and the great Victoria Tower; this involves commodions 
approaches to these national structures. 4th. To provide sites for the 
erection of improved, healthful, and appropriate dwellings for the 

oor. 

n There are many minor principles which in carrying out the plan it 
will be necessary to enforce, but which it is nut at present requisite to 
enumerate, and by a well digested plan, now before a committee ap- 
pointed at a publie meeting of the inhabitants of Westminster, it is 
estimated that all these advantages may be attained without any ulti- 
mate loss of the public money; an advance of money would be re- 
quired, which would be returned into the Treasury, most probably 
with a large profit, as the improvement of street after street was being 
accomplished. 

These are nearly the principles which guided his late majesty King 
George the Fourth in his design for the improvement of Westminster, 
and had not old age so suddenly overtaken this magnificently-minded 
monarch, there is little doubt bnt that the execution of his plan оша 
long since have beev accomplished. 

The fully carrying out a similar plan in Westminster would render 
any ministry popular, both with the crown and people, as an iimprove- 
ment worthy the present enlightened times, in which we are, day by 
day, more and more developing the power of mind over matter, and 
realizing that remarkable prophecy of Lord Васоп—“ 1 have held up 
alight in the obscurity of pbilosophy which will be seen centuries 
after I am dead; it will be seen amongst the best legacies of princes 
to their people, in the erection of temples, tombs, palaces, theatres, 
bridges, making noble roads, cutting canals, granting a multitude of 
charters and liberties for comfort of decayed companies and corpora- 
tions; in the foundation of colleges and lectures for learning and the 
education of youth, foundations and institutions of orders and frater- 
nities for nobility, enterprize, and obedience; but above all the estab- 
lishing good laws for the regulation of the kingdom, and as an example 
to the world.” 


Park Street. 


WILLIAM BARDWELL. 


FIRE-PROOF BUILDINGS. 


Sir,—Will any of your kind correspondents favour me with ар ex- 
planation of what constitutes a fire-proof building ? 

My own humble opinion is, that a fire-proof building, or a building 
made proof against fire, should be that within which, if a fire take 
place, the goods or furniture therein may be entirely consumed withuut 
in any way injuring the main structure. 

Can any building in London be pointed out аз such,—and why called 
fire-proof? State the materials and mode of construction. It is ge- 
nerally understood that there is no building in London built npon any 
defined principle, so as as to be considered thoroughly fire-proof. 

dhe . 


Northumberland, 
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NOTE ON THE CAUSES OF EXPLOSION IN TUBULAR 
BOILERS. 


The following brief explanation of a matter of great interest and 
importance will, I think, be acceptahle to many of your readers at the 
present time. 

The cause of explosion in tubular steam-hoilers is usually the ex- 
ceedingly rapid generation of steam arising from overheating the 
tubes. The due explanation of the effect will be found in considera- 
tions frequently overlooked. In discussing the effects of the motive 
power of steam engines, attention is usually confined to the statical 
pressure of the elastie vapour, irrespectively of dynamical operations. 
The latter, however, powerfully affect the case, which may be conve- 
niently explained by reference to a familiar illustration—the explosion 
of a gun caused by a slight obstruction at the muzzle. It is well kuown 
that if the muzzle of a дип be stopped by a piece of card fitting it 
loosely, or by a small piece of dirt, the gun will frequently burst on 
discharge; and it seems at first anomalous that the elastic vapour of 
the gunpowder does not rather overcome the slight resistance of the 
card or dirt than the strong cohesion of the metal of tlie barrel. But 
the explanation seems to be this. In a compressed vaponr, in ordi- 
nary cases, the elastic pressure is equal in every part. "The consti- 
tuent particles of the vapour speedily arrange themselves in such a 
manner that an uniform density and an uniform expansive force is 
established. But this mutual action of the particles, by which they 
dispose themselves in a position of equilibrium, although exceedingly 
rapid, is not absolutely instantaneous, It may be easily conceived, 
that if the gas generated by the ignition of gunpowder be not allowed 
free passage it will begin to accumulate in the neighbourhood of its 
origin—namely, the breach of the guu; and the process may continue 
till the cohesion of the metal is overcome by the increasing force of 
the aceumulated vapour. Even where no obstruction is offered to the 
exit of the gas, it may be generated so rapidly that its own elastic 
force will not disperse it quickly enough; so that in tbis case also, 
accumulation of gas and the consequent effects may be produced pre- 
cisely as in the first case. This instance exactly illustrates the effect 
of steam generated in very hot tubes, Even when the safety valve is 
free (and етер when it is absolutely open), if the rapidity of genera- 
tion of the vapour exceed the rapidity of dispersion, an accumulation 
willeusue. If it be granted that the cause of explosion is the evolu- 
tion of hydrogen, the mechanical action is still the same. The phe- 
nomena are not affected by the nature of the vapour—whether those 
of steam or ignited hydrogen—but simply by the rapidity with which 
those vapours are evolved. Іп either case, the only remedy against 
explosion is to maintain all the parts of the boiler as nearly as possible 
at the same temperature. 

H. C. 


ON THE INTERIOR DECORATIONS OF THE ROYAL EXCHANGE, 


А paper read by Mr. Dwyer, before the Decorative Art Society. 


Iu my previous remarks upon the Decorations of the Royal Exchange, I 
treated principally of the effects produced when viewed as specimens of in- 
terior decoration—I briefly stated its various beauties and defects ; and the 
discussion which followed, perfectly coincided in tendency with the critical 
notice I ventured to offer. From the extreme difficulty } experienced in ob- 
taining admission to view the interior, the opinions which I then formed were 
not of that satisfactory nature [ could have wished, not having had the ор- 
portunity of examining the work minutely; althongh I applied to the prin- 
cipal persons I was unsuccessful, and it was only by ә manouvre that 1 
succeeded. The Royal Exchange having been since opened to the public, 1 
bave availed myself of the facilities thus offered, to inspect the decorations 
more attentively, the result of which compels me to state that they do not 
improve like a good picture upon acquaintance ; the opinions Ї had previously 
formed were more confirmed at each visit. The decorations are of that order 
which lessen in value to the spectator according to the extent of his investi- 
gation. There is indeed such an abundance of ornament, so much prettiuess, 
so much suzface, without depth, that there remains nothing to dwell upon, 
all freshness of purpose is wanting, and i licu of itappears a generai frivo- 
lity, teeming with the tamest effects ; although not wanting in variety, it 
only amounts to a variety of an inferior class; it betrays a similar mind 
and hand throughout Ше whole work. 

Before entering into the principal or more important part of ihe present 
notice, I wish to continue, by a few remarks, a portion of the first опе. In 
the descriptiau I gave of the frescoes, I stated that which was executed over 


the southern entrance to һауе been injured by damp, the stains haye not only 
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been considerably increased during the winter, but the colours are obliterated 
in several places, as is apparent to the most superficial observer. This has 
not arisen from the dampness of our atmosphere, but from damp generated in the 
walls themselves. In the second report of the Commissioners of the line Arts, 
which treats at great length on the manner and means to be adapted in painting 
in fresco, it states that in all “buildings erected without due precaution, in 
humid situations, it is found that the damp rises through the masonry һу 
capillary attraction.” The external coatings of the walls are thus affected 
to a considerable height ; not only paintings are destroyed, but the plastering 
Itself becomes detached. In Venice, where the foundations of so many 
houses are partly immersed in water, it has been remarked that the plaster- 
ing is frequently loose, even to the height of 20 fect; the presence of damp 
to a still greater height, in a less pronounced form may therefore be inferred, 
It is probably uwing to the action of moisture thus communicated, that 
paintings in the open air have decayed so gencrally in Venice, for it has 
been already remarked that the sca air, which is sometimes assigned as the 
cause of this decay, has had no such effect on external painted decorations 
in Genoa, the foundations of the houses being there dry. Several parts of 
the Royal Exchange exhibit signs of dampness, the colour either fading ог 
peeling off. This is undoubtedly a very serious cvil, endangering as it does 
the preservation of the.whole structure. As there isnot the slightest difficulty 
in preventing the ascension or descension of moisture in the walls of our 
buildings, it ought to be prevented in all edifices of importance whether in- 
tended for decorative purposes or not; the very simple contrivances required 
in the erection would amply repay the extra trouble, and would afterwards pre- 
ventthat rapid decay so common to the buildings of thiscountry. The wonderful 
preservation of the buildings of antiquity has been in а grcat measure from 
the peculiarities of the cement which resisted (whether manufactured inten- 
tianally or no!) the action of moisture. 

This is a very important subject, and worthy of the attention of all who 
desire to promote the lasting durability of all works which are great and 
beautiful, and designed to mark the state of this important epoch in the 
world’s history. 

It isto be regretted that the experiment of Fresco, the first of its kind 
publicly executed in this country, shoald have become so mach injured, al- 
though the work in itself is not of much importance, still it is caleulated to 
injure this peculiar and beautiful system of decoration in the opinion of many 
influential persons who may become prejudiced against the style, by judging 
ofits value from its present aspect, yet a little consideration will convince 
us that when proper precautions are used, a mere distempered decoration 
will last for a considerable time, 

The colours introduced upon the ceiling of the eastern entrance, which I 
have been given to understand is also a fresco, are of a most extraordinary 
appearance, this fresco certainly affords persons an opportunity to 
recognise the meaning of crudeness and want of harmony in colours; 
if intended as a contrast to many clearer specimens of harmonious 
colouring to be found in the colonnade, it has been undoubtedly successful, if 
however such a burlesque upon good taste was not contemplated, the sooner 
it is painted out, the better it will be for the fame of the artist. 

In my former remarks, the western entrance, and of course the principal 
one, escaped my observation, and itis painted indeed in such a manner that it 
deserves little notice, being merely an oblong panel enricbed by an oval centre, 
containing a wretehedly designed and ill executed ceiling flower ofa dirty 
salmon colour. 

Tbe introduction of neutral tints in this the principal entrance, I should 
imagine was intended to familiarize the eye in some degree with colour, be- 
fore entering tlie interior, and also to blend with the tone of the stonework, 
forming a sort of medium, or connecting link between the magnificent. portico, 
and the decorations of the ambulatories, 1f such were the idea it has been 
most feebly carried out; the comparison to the beautiful enrichments on 
the ceiling of the portico is most eontemptible, instead of supportin the 
very novel effeets which have been introduced in this part of the building 
with so much success; the eye encounters an extremely common-place pro- 
duction, in a situation where above all others something is required which 
should zell, something which should please the eye by cleverness of design 
and skillalness of execution; the colours might have been subdued as 
they are at present, and yet have blended harmoniously with the stonework 
as well as with the enrichments of the interior. 

ln the entrances of the Royal xchange we have two effects of an op- 
posite character, in the one 1 have just described, you enter the building and 
become familiar with colour by degrees; in the others you come sutlienly 
upon striking and vivid colouring. 

The idea in each is in principle good and illustrates the necessity of well 
weighing in the mind the relutive valae of effects, and the peculiar mode of 
treatment required according to the situation. Thus by entering the lx- 
change from the North and South side, the appearance is quite refreshing ; 
the eye is captivated by a brilliant assemblage of glowing colours, the ab- 
sence of which in the surrounding objects, contrasts in a most favourable 
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manner, and assists wonderfully in giving fullness of tone and vigour to the 
whole arrangement. The general aspect of the interior appears very un- 
finished and abrupt; the walls and ceiling are so completely enriched, every 
little space therein being covered with ornament repeated at intervals 
throughout the eolonnades, that the transition from such an abundance of 
colour to the stone pilasters проп the walls and other parts, presents ап in- 
congruity that must be obviuus to every person. lt would have been infi- 
nitely better to have left the stone of he walls plain, rather than have destroyed 
its ellect by such contrasts ; i£ the apparent solidity of the structure would re- 
ceive injury by the introduction af coluur on the pilasters, there would have 
been some extenuation for the defeet, but when we are so fully aware 
that colour can not only be made a vehicle for grandeur of effect, but also 
assist in giving stability to the whole when arranged in a proper maner, we 
may indeed wonder at the want of mechanical tact (which is all it amaunts 
to) displayed in the present decorations. The manner in which the ceiling is 
overluaded with ornament renders it also necessary to enrich the pilasters of 
the colonnade to support in some degree the stability of colour, that the whole 
be knit well together and not appear detached as at present; which 
not only renders the general contour very unfinished, but produces such 
peculiar distinetness in the elTect which ane part bears to another, that it im- 
presses one with the notion of the work having been brought to an abrupt 
termination, somewhat similarly to an unfinished picture of an artist, the back- 
ground of which is fairly rabhed in, leaving certain portions of the can- 
vasuntouched, to be filled in as the picture advances. This is Just the appear- 
ance of the walls, in consequence of their being divided by the stone pilasters, 


The ceiling and walls are too strongly eoloured to blend in a satisfactory 
manner with the other portions of the building which are totally devoid of 
it, the contrast is thus crude and disagreeable, for no decoratiun can be im- 
posing as a whole, with such abrupt parts in its composition. The use of 
colours eontrasting and harmonizing one with the other, is not that it should 
individually appear more conspicuous than the rest, but merely to heighten or 
subdue, as may be required, eertain portions of the work. The beauty of all 
decorations depends upon the hacmonious combinations of the whole, every 
pirt must to a certain extent assist in promoting one grand effect, the most 
striking parts ought to form the principal beauties, because the eye will na- 
turally attach itself to such portions vf the enrichment, while the more sub- 
dued parts generally escape common observation. 


Thus itis absolutely necessary in order to render the decorations of the 
Royal Exchange complete, to enrich іп some degree the pilasters around the 
walls. The style adopted by Raflaelle in the decorations of the Vatican, the 
colonnades of which аге sumewhat similar, illustrates the manner of giving 
stability to the decorations withont deteriorating the apparent solidity ot the 
building: in the pilasters were introduced some of the most exquisite arabes- 
ques, and although the decorations do not display the highest order of harmo- 
nious colouring for which indeed Raffaelle was never very celebrated, he has 
exhibited the most consummate knowledge in the arrangement, theeye is not 
struck by any particular colour, all combine to produce one effect. The ne- 
cessity of keeping this infallible rule constantly in view, must be evident, for 
upon it depends the success vf decorative агі, 

The division of colour must have appeared much more singular when the 
Merchants’ Area was paved іп Tessera; if any part of the Quadrangle is to 
be paved in this manner, it ought to be in a situation whereit would produce 
the most pleasing effect. 

However great may be our desire for the display of novel effect, it is ех- 
tremely [important to maturely consider the manner of introduciog it with 
Success, Paving the Merchants' Area in tesserra requires no mean skill to 
render the general effect prepossessing in itself, and much more to improve the 
aspect of the building. The design which was executed in the area was cer- 
tainly not calculated to materially increase the beauty of the whole. It was 
evidently the object of the patentees to make the pavement as striking and 
as effective as possible, not the building ; and however cleverly arranged in 
itself, it did not possess those features necessary to heighten the whole ap- 
pearance of the work ; the want of perspective lines to assist in giving extent 
to the building was very apparent, this above all should be attended to, for it 
constitutes a principal beauty. Its decided failure here however may Le tbe 
means of introducing It in a more satisfactory manner, therefore out of evil 
may come good.—In my previous notice I considered the details of the 
pavement, also the cause of its failure, and the introduction of asphalte 
in lica thereof until the durability of the tesselated pavement was satisfac- 
torily substantiated. The specimens which were afterwards laid to be tested 
by the winter, were upon ditlerent systems, every opportunity being offered 
Ly the Gresham Committee, to render the experiments of Messrs. Singer 
conclusive. The result at the present time in both is however very unsatis- 
lactory ; the (еззегт in several places have disappeared, and other parts 
have been so loosened, that they will soon share a similar fate. In buildings 
like the Royal Exchange where the public. have ready access, experiments of 
this kind are calculated to injure or do good as the case may be. the value of 
tesselated pavement will be considerably lessened in the minds of those per- 
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sons who merely judge of specimens which have been Jaid down in the area 
of the Ezahange, but if an ampler field had been given that would have ad- 
mitted competitors, the different methods adopted by several firms would 
have become known, and the value of each estimated accordingly, and the 
public would then have received the benefit of the trial. Thata cementis used by 
a certain establishment, which renders the tessera a solid and compact body 
impervious to the weather, 1 am satisfied from my own observation, having 
daily seen a specimen, which has becn laid down nearly two years, and re- 
mains as perfect at the present time as when first executed. 

Its effect in the Royal Exchange would undoubtedly appear very beautiful, 
if introduced as 1 have before stated in а proper manner; to pave the area 
would not prove nearly so effective as paving the ambulatories, it would then 
be contrasted with the colours upon the walls and ceiling, in such case the design 
onght to beso arranged that lines should be drawn from one end of the 
colonnade to the other: if such a method were adopted, and skilfully carried 
out, it would produce, 1 am assured, поі only an eflective border round the 
great square, but its perspective lines would form a very imposing and beauti- 
ful appearance besides adding materially to the apparent exteat of the interior. 

The pavement however had better be dispensed with altogether, Шап an at- 
iempt be made at beauty of combination while such an exhibition of harlequin 
coloured placards adorns the walls; it reminds me of the fantastic appearance 
of an eccentric beadle, whose upper garments are gaily bedizened with finery, 
and his gold laced hat surmounted with peacochs feathers, whilst the Јом ег 
man is elothed in rags. 

That a great blunder has been committed there can be little doubt; either 
the decorations or the placards are out of place; they certainly do not agree 
together ; it would have been in much better taste to have only introduced that 
which was of the greatest importance ; if the deeoratiuns are so considered, 
why injure the eflects by placarding the walls in such a conspicuous manner, 
for there appears to be no control exercised over the merchant м hose principal 
aim is to render his board or bill as attractive as possible, and who therefore 
creates a motley assemblage of dignified boards and sprightly bills, delighting 
in the varied taste of the printer and painter, Should however these ezpres- 
sive announcements be deemed necessary to further the interests of business, 
(and past experience would of course soon decide such a question,) it almost 
borders on the ludicrous to observe the present arrangement. 1t could be even 
now considerably improved by moditying their appearance, they might be 
arranged in eertain classes, of a definite colour and furm, to bein facta 
neutral tint, that should be employed on all occasions—thus it would not 
injure the artistical effect of the building, and yet preserve its usefulness. 

Having treated of the principal effects, and the general expression ot the 
decorations, I shall now briefly extend the subject, by considering whether 
the style is applicable to the building, and how far such a style of decoration 
will promote the Fine Arts of this country. 

Тһе prineipal thing to be considered by the artist in decorative works is, 
that his style should be pleasing, to be rendered prepossessing in their effects ; 
for nothing can Бе more injurious than a cold, harsli, disagreeable style, even 
when viewed by the most able judges; its appearanee must court observation. 
Тһе second, and most difficult, is that the decorations should address them- 
selves to the mind; itisin this the artist’s skill is really required; it is 
jn this that his powers will be putto the proof; mere ornamental design does 
not require great mental powers, although it is in the power of talented men 
to create much out of little, to raise that which was insignificant by appro- 
priate and tasteful embellishments,—the different estimation, however, in 
which all acts are held, must be according to the manner in which they ad- 
dress themselves to the imagination ; the more impressively the arlist deli- 
neates his ideas, the higher will be bis position in the profession. 

In all decorative designs there is one presiding prineiple, which cannot be 
held too highly in our estimation, and whieh should govern all our arrange- 
ments, viz. “ Fitness of Purpose," This, above all things, is the most impor- 
tant, and the most powerful characteristic of a refined taste, aud the more wc 
approach to a just appreciation of its value the greater will be our advance- 
ment towards a proper understanding of the noblest attributes of art. To 
uphold the dignity of art we must feel its effects, and understand the grand 
principles which govern it, that by educating the mind as well as Ше eye we 
may form a correct feeling for the arts, enabling us to judge of their real 
value. 

It is easy to be pleased, and also easy to find fault, but extremely difficult 
to understand the reason of our being so—because we are ignorant of the 
causes which lead to such conclusions. Unul the public taste beeumes more 
enlightened, suas 10 estimate the true dignity of art in a proper manner, no 
grea tgood can arise, Ornamental design may be ealeulated to please the eye by 
its variety of form and fanciful colouring, but in such a building as the Royal 
Exchange something ot more importance is necessary to uphold tbe character 
of the building, than that wbich now decorate its walls. Expressive and 
apprapriate designs ought to have been introduced, that would have added 
an interest and created a charm to the whole work. The decoratiuns are 
quite unworthy of the prominent position they now hold, and are extremely 
inappropriate ; no attempt is exercised to express by intelligent. desigu the 
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character of the building, beyond a few insignificant devices which 1 have 
previously eaumerated ; so that the purposes of the edifice would be enveloped 
in mystery, and puzzle future antiquarians to decipher the use of such a 
building, it left to its own signification. 

How different the system adopted by the ancients, how much are we in- 
debted io their intellectual mode of enrichment, how exquisitely arranged ! 
every building being readily distinguished by its peculiar decoration, exhibit- 
ing the highest order of design, and in the most eminent degree fitness of pur- 
pose. Ав ап example, 1 may mention the celebrated frieze of the Parthenon, 
illustrating in a mast forcible manner the procession to the sacrifice of the 
presiding goddess, Minerva, to whom the temple was dedicated, ап enrich- 
ment intimately connected with the principal and most solemn ceremony of 
the people. Thus the purposes of the building were delineated in a striking 
and picturesque manner; this is what constitutes harmony and beauty of 
design, and the true feeling of high art exemplified and easily understood 
and appreciated by all classes, it tells its own story most effectively, without 
There is no building that I can recollect which 
offered so many advantages for the display of artistic talent as the colonnades 
of the Royal Exchange; it would have afforded great opportunities for the 
dcvclopinent of the genius and the вош] of Art. ‘The want of subject in the 
present decorations is self-evident,—what is there for the mind to speculate 
upon? what is there to remember beyond the emblazoned shields and mere- 
tricious ornament ? what does it all amount to ?—nothing. 

The walls might have been illustrated with the history of commerce; tracing 
its gradual progress to its present eminence, and the establishment of the first 
commercial treaties with different countries might have heen delineated, 
These would have created considerable interest in the building, and there 
would have been a sart of individuality about such decorations that would 
have more intimately connected foreign merchants with the buildiag, it would 
have spoken tu their sensibilities, and charmed the imagination by its ideal 
beauty. The name of the Merchants’ Walk might still hold a place in ar- 
rangements of this kind, a tablet beneath cach subject might be introduced 
that would answer for two purposes, first for the use of the merchants, se- 
condly for tlie public, who would recognize the subject by the name on the 
tablet, which should of course correspond. Additional interest might be in- 
creased by the introduction of portraits of celebrated men who deserve a 
nation's thanks, and who ought to hold a position in the building which their 
exertions tended tu raise to its present magnificence. There would exist in 
such a mode of decoration something which would excite our best feelings, 
and promote in an eminent degree the higher and more aoble style of art, it 
would illustrate the rise and progress of civilization, the manners and cus- 
toms of foreign nations, and give snch ample scope for the artist's fancy that 
is seldom if ever afforded. If а similar opportunity as that offered by the 
Commissioners of the Fine Arts had occurred, to enable Enghsh artists to 
enter the lists, a very different result would have transpired. The present 
decorations are not worthy of the taste of the times; and it does not redound 
much to the eredit of the citizens for employing a foreigner to decorate their 
principal and most public building, when many pupils from Somerset House 
School of Design eould have executed tbe work not only in a better manner, 
but would have infused a spirit of intelligence into the decurations which does 
not at present exist, 

The manner adopted by the committee has not been sufficiently liberal or 
extensive; it has been cramped, and limited to a certain few; extreme privacy 
is the cause of its failure; if there had beca more openness in their proceed- 
ings it would have terminated in a much more satisfactory manner; such an 
opportunity to exemplify the talent of the nation rarely occurs, when it does 
it ought to be the ambitian of every Englishman to offer every facility to his 
countryman, to enable him to compete for the honours which would naturally 
accrue upon the success of his efforts. It has been forcibly illustrated in our 
history, that the English artist, however great his talent, never received that 
share of patronage which was due to him as a man of genius—it was not, 
indeed, fashionable to employ him; and the only resource formerly left far 
the germs of native talent tu exercise itself upun was to adorn “ heroic sign- 
posts." Our position in Art has been of low cast, our best efforts were ren- 
dered feeble from repeated checks, there was nothing te call forth our abili- 
ties, nothing to excite us to develope great and beautiful ideas, our efforts 
were not appreciated until of late years. There has been, indeed, so much 
said upon foreign superiority in the Fine Arts over us, and we are continually 
receiving fresh announcements of their extraordinary talent, it can scarcely 
be wondered that some relianee is plaeed оп these reports, naturally exeiting 
a prejudice against everything English connected with the Arts. But when 
we contemplate the genius of such a шап as Barry, striving, amidst penury 
and distress. to exterminate this odium which enshrouded the Arts, and tlie 
vaunted incapacity of the English artist; when we behold the works, that 
emanated from his desire to uphold the charaeter of native artists, and remem- 
ber under what peculiar circumstances they were executed—for (says Barry) 
I began the work without patron, fortune, or encourage nent, without wages 
to subsist on, and with no other assistance ta carry it on than what 1 was 
to derive from any other occasional works that might fall in my жау, when 
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we behold his works, executed under such disadvantages, we may well pause 
and become lost in admiration at the nobleness of his views. And we are 
also indebted to the Society of Arts for their glorious specimens of British 
talent and perseverance, at once testifying what may be done by the English 
artist. 

Although creat pralse may be due to the citizens of London for the intro- 
duction of the different experiments, assisting as they do the revived feeling of 
ancient magnificence, still there has been a golden opportunity lost, and one 
which the wealth of the citizen could so easily have taken advantage of ; by 
liberally remunerating our best English artists, the walls of this commer- 
cial palace wnuld have been embellished by appropriate design, and instead 
being the work of one, by the efforts of many, that the walls might be adorned 
by British talent, and thus form a public gallery fnr their productions. 

The decoration of the Royal xchange being the production of a German 
artist, will most undoubtedly have a beneficial effect in due time; it is caleu- 
lated rather to improve than injure (һе English artist, for this reason, that 
lt will create a spirit of competition, for while it raises our jealousies it 
stimulates our energies, and. the success already attendant upon our renewed 
efforts In ornamental design clearly exhibits a marked supcriority over апу 
thing which has been executed in the Royal Exchange. "Ше stability of all 
arts in а messure depends upon competition; the great schools which have 
arisen from the valued production of peculiar and original masters, and the 
success attendant upon them, have been attributed, and with great truth, to 
the competition of the students. Vying with cach other in every fresh at- 
tempt, they renewed their efforts with a vigorous determination to excel 
that created in many instances those bright examples of talent which will be 
the admiration of ages tocome. Nothing can better promote the interests 
of the English artist, than the public recognizing in the decorations of the 
Royal Exchange an inferior production ; it will cause a reaction in their taste, 
they will be taught to enquire m. re fully into things, and thereby acquire 
knowledge which was before hidden; nnd from the great opportunities that 
are now offered to inspect works of art we may anticipate the best results, 
the public will he enabled to discriminate for themselves, and to judge of 
things іп a manner they deserve ; we shall then have no cause to fear foreign 
preference, we are daily growing stronger in power to compete with them 
successfully ; and let talent be patronized whercver it is to be found, whether 
it be native or foreign, except in works which are (rulj national, it ought then 
to become a sational work ; every means should be used to exalt its position 
that it may be rendered worthy of the enlightened state of the times, for, to 
use the admirable words of Opie, “Тһе progress of the Arts in every country 
Is the exact and exclusive measure of the progress of refinement ; they are re- 
ciprocally the cause and cffect of each other; and hence we accordingly find 
that the most enlightencd, the most envied, and the most interesting periods 
in the history of mankind are precisely those in which the Arts have been 
most esteemed, most cultivated, nnd have reached their highest points of 
elevation. To this the bright eras of Alexander the Great, and Leo the Tenth, 
owe their strongest, their most amiahle, and their most legitimate claims to 
our respect, admiration, and gratitude ; this is their highest and their only 
undivided honour; and if not the column itself, it is certainly (to borrow a 
metaphor from a celebrated orator), the Corinthian capital of their fame," 


THE VENTILATION OF MINES, AND THE MEANS OF 
PREVENTING EXPLOSIONS FROM FIRE-DAM P. 
А Leclure* delivered at the Royal Institution, London, January 17, 1945. 
By Paoressor FARADAT. 

Іп agaln presenting myself—as I have often done on previous occasions, 
at the request of the appointed officers for the regulation of these Friday 
evening meetings—to commence the season, I think 1 shall best perform my 
duty by taking you at once to the particular matter which I intend to bring 
before you. 

The circumstances under which 1 have heen led to bring this subject before 
you are entirely new, resulting from a mark of confidence placed in Mr. 
Lyell and myself ћу the government, upon the occasion of the unfortunate 
accident which happened at the Haswell coal mine, in Durham. Upon that 
occasion we were sent down to observe the inquest, and not merely to watch 
the proceedings there, but to investigate the mode of working the mine, and 
to use our best judgment in brioging home an opinion em the present acci- 
dent, and the causes of such catastrophes. I may state summarily, that the 
conclusion we came to was, that the inquest was conducted most fairly, 
openly, and ina very enlarged manner; that, under the circomstances, the 
catastrophe was purcly accidental. Ninety-five men and boys, it is true, 
were unhappily killed, but no fault could be found with the proceedings of 
the persons concerned in the management and working of the mine, as far as 
the knowledge of practical persons up to this time had been made available 
һу coal owners and officers. There were, however, certain observations which 


* We are tndebted for the report of thla very Interesting Lecture to the “ Repertory of 
Patent Inventions,'!«-Ed, C, E, aud А, Journal, 
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occurred tn us, especially with regard to a part of the mine called ** the 
goaf,” which I intend to make the basis of this evening's lecture. 

But before I proceed forther, 1 had better warn you of an error which may 
сесиг in my language. In speaking hastily, I may sometimes use the pro- 
noun *I," in the singular, and, at other times, "we," in the plural. I 
ought, perhaps, mvariably to say * we," because Mr. Lyell was always with 
me. 1 саппоѓ а! the moment wait for his assent to every statement, and I 
hope that both he and yon will excuse my using an incorrect word in my 
hurried Janguage, and believe that in all good things we are together, in all 
extra things l alone ought to bear the responsibility. 

I do not pretend to be a professional man as regards coal mines ; 1 am, how- 
ever, a man who has looked at the laws of nature, and as far as observation 
and practice have enabled me, 1 liave applied them in working out their re- 
sults. lt was with some such feelings I first went down to Ilaswell. Ido 
not venture to bring forward any plan of ours, nor do I wish you to regard 
with the same kind consideration as the Поте Office the report I made to the 
Goverument, as one that is nnexceptionable, but to look upon me at present 
as, perhaps, involuntarily advocating some particular view which сате into 
our minds upon that occasion, because it is one which best commends itself 
to us. 

1 must first of all endeavour to make you thoroughly well acquainted with 
what a coal mine really is, and what isits mode of working; for if I leave 
you behind me in the first few steps of our progress, I shall never be able to 
take you with me afterwards. [I have, therefore, for the purpose of illustrat- 
ing this point, procured a few black hoards, which will serve to convey to 
your minds an impression of whata mine really is. If yon will look at these 
black hoards, as representing a portion of the mass of coal in the mine, you 
will get a good notion of the meaning of the terms which 1 shall hereafter 
use. Supposing all this wood were laid down in one continuous mass upon a 
table, covered over by superincumbent matter: it would serve to represent 
to you what is called “a seam" of coal. But if you look at this piece of 
black cloth on the wall, you will, perhaps, have a better notion of what a 
seam of coal is; for, m fact, this piece of black cloth does in width repre- 
sent io correct dimensions this seam of coa! at Ilaswell colliery, where the 
accident happened. This is the seam represented in the lower part of this 
section, which gives you from the surface downwards 900 feet tn that black 
spot, representing the coal they are working, and which, enlarged in size and 
thickness, is, in fact, a portion of the seam in which the accident happened 
Therefore, four feet six inches, is the height of the coal, and at the hottom of 
the seam it is five fect. The inclination 1 have given here is just the inclina- 
tion at which the coal falls, being one in twenty-four. Having opened a shaft 
900 feet deep, and gained access to the coal, they begin to work it. Of course, 
itis all in darkness; they have not the earth open; their operations being 
hike those of a mole. Having gained the seam they then work forward. Itis 
worked at the width of five yards, cutting азау the coal and going straight 
forward, perhaps twenty-five yards ; then they work right and left along the 
passages which I have drawn there, and which are themselves five yards 
wide. Therefore, supposing this or that to be the coal, they work up fifteen 
yards, which I represent by this opening ; when they have gone twenty-five 
yards in this direction, then again they work right and left by a passage of 
five yards. Others, again, work hy another passage in this direction, and so 
on, in the solid coal, Of course, when they have cut away the coal, it leaves 
a series of passages, 

Observe what the intention of all this is. These are the passages giving 
access to the coal, and nre called “ the ways.” These masses standing here are 
denominated “ the pillars," 1 think, in common usage, nobody would under- 
stand what ‘a pillar of coal" was, unless һе saw it: he would fancy a certain 
round thick prop, placed in the middle of the mine, and not an enormous plece 
of coal like this.* They work up twenty-five yards before they turn tbe 
corner, and therefore you may suppose, that what they call the pillar, is an 
enormous mass of coal which is left there with these intervening passages 
Certain of these passages are made large and commodious for placing trams 
to run npon, and are called “ trams,” or “ гоПеу ways ;" the other passages 
being smaller, they are called “the mothergates;’’ hut other terms are employed 
in different parts ot the country. In the extreme part the miners are wurking 
up the solid coal; clearing, blasting, and cutting forward. I will not pre- 
tend to give you the names of these parts ; I am only desirous of conveying 
to your minds the fact that they are working on into what are called the 
sulid masses of coal, and are gradually eutting all away ; of course having 
all the earth over them, which you can imagine, represented by the upper 
wall. When they cut away one portion or the other of the larger openings, 
they prop up the roof from the end by wooden props. These ways are re- 
quired to be permanent, like rolley ways; they are the gateways to the rami- 
fications of the mine; they are cut frum year to усаг to keep them perma- 
nently in good order and safe. If an occasional fall happens, they make it 


1 The lecturer referred to mapa, diagrams, nnd modela, showing the passagea cut Ina 
seam of coal, by which the relative quantity of conl got out and that left as pillara ou the 
б зуөгКЇп could at once be seen, and also the direction of the passages, cach five yards 
wide, 
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good in this way: they can get in again to the same thoroughfare ; then, 
when they have ропе a certain distance, three or fonr hoards—or ways, аз 
they call them—they then begin to remove away the pillars, leaving nothjog 
behind them. Supposing you were to take these pillars from the middle of 
one of the passages, working it al] round,—they hegin at this coal; they ent 
away a width, remove it, and prop up the roof with timher. Remember, 
that they are working at no greater height than this, іп a vein of four feet 
six inches deep. Тһе man is never higher than this in that part, where we 
һауе gone for eight hours ata time, in a stooping position. looking up and 
down at the black walls around ns. Then they cut away this and prop up 
ihe roof ; that is, they cut away the coal here, and leave an open space. 
They cannot, however, afford to lose the timber which supports this roof; 
neither wonld it be desirable to continue 100 acres of roof over their heads in 
that manner ; aud such is the extent of the mine, or something like it; they 
cannot leave that all remaining. Itis, therefore. necessary to take away these 
props, and then let down the roof above it. Whilst ihe props are there, the 
coal being gone, it is called “а jud," You may have heard of * Williamson'a 
jud,” during the recent proceedings; that being the place where the fire ori- 
ginated by which the men were killed. Having taken away the coal, and 
also the props of the jud. itis then left to itself, aud almost immediately, or in 
a very short time, the roof falla down under the rocks, which extend 900 feet 
above them, by its own weight. Having done this, they then go to the nn- 
hroken coal, so аз 10 ramify and get farther out into the space uuder ground ; 
thus the goaf increases gradually alter them. It is to this particular part of 
the mine that I wish especially to call your atteution. I have explained to 
you what the pillars are, and also the jnds, and that upon these being 
xemoved they fali down; so that you understand that a goaf is only an ассп- 
mulation of these juds, after the props—either timber trees or wood—are ге» 
moved. I have also here given you on this board something like a notion of 
what а goaf would be. It must bea concourse of ruins, smaller or larger, 
according to the working of the mine, in the middle of the works. Imagiue 
this to bea vein of coal, or ways, left behind in workiag it; in this part, 
where the pillar and jud have been drawn away, down falls the roof to a ver- 
tain height : we cannot tell how much. 1t makes a mass of ruins, over which 
there is, of course, a very irregular cavity which contains it. You may con- 
ceive what the effect would he of a kind of mountain like this goingin. When 
1 use the term, “ mountain," 1 am not far out. In this mine the goaf is thir- 
teen acres in extent, in reality one and a half times the size of Lincoln's-inn- 
fields. Such is the extent of the goaf I am speakiug of tc-night, where this 
accident happened. This jud itself, therefore, must be rather larger in size 
than the great pyramid 1n Egypt. Whether it goes up in the same angle we 
know not at al] ; but the degree of the angle where we crept to it was, as far 
as Irecollect, what 1 have taken here, which wonld be the same kind of 
thing, supposing it was very much ent out and in, which is the character of 
а goaf Аз this settles down into masses, not quite so compact as the тоска 
before, it ia very likely that here and there the roof rests on the goaf. Men 
have crept up these cavities, and gone a certain distance on the top of the 
goaf, aa they callit. А friend of mine has been up in this very goaf I am 
speaking of, at Haswell, creeping some ten or twelve yards over the blocks 
of stone, and getting into it. There is great risk in doing this, unless a man 
knows what he is about, because a fall having taken place here, another fall 
may ізКе place, and you may be there at the time. We ourselves had rathet 
interesting experience of the manner in which these things take place, for 
while we were there, a fall of this description actually occurred, and cut us 
off from each other. Mr. Lyell happened to be a little in advance of the spot 
where it occurred, and I a short way behind. He heard the noise, but I saw 
the effect. But the interest of the coal owners and men ia such that they do 
really venture up into these goafs at times when itis not safe {о йо зо. Re- 
member, then, that this goaf is а loosish mass of ruins, always, of course, 
having a vacant space in it, about equal to the amount of coal taken away : 
for you must bear in mind that all this ground was ouce solid. They have 
taken away coal equivalent to this space. The rocks fall down; and nntil 
the surface of the ground begins to settle, there must be a vacant space in the 
goaf somewhere or other of equal amountjto the coal taken away. Think of the 
thickness of a block, equal iu magnitude to that extent over a surface of thir- 
teen acres, and that space left unoccupied by solid matter in this one goaf. 
There are some mines at Newcastle, or in the neighbourhood, with very large 
goafs; the largest that 1 have heard of is ninety-seven acres. Imagine 
ninety-seven acres in one mountain of ruins, This is the largest cavity which 
we have heard of in that neighbourhood. There are others which are very 
large at Whitchaven, in Lord Lonsdale’s mincs, but 1 must not go into that 
subject. 

The point I wish particularly to call your attention to is the relation of the 
goaf to the fire-damp, which is the real subject I desire to bring before you. 
Fire-damp is hydro-carbon gas, a compound of hydrogen and carhon, formed 
during the production of coal. Those are part of the organic matter in its 
present state, and are retained in the coal under these circumstances until 
apertures аге made for its escape. This gas mixing with the air of the mine 
makes an explosive mixture. For the purpose of representing fire-damp, I 
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intend to night to use coal gas; which is not a bad substitute for that ex- 
plosive matter. lt isa gas which burns more brightly and powerfully than 
fire-damp, givea more light, contaius a greater quantity of carbon, and fires 
sooner. In these respecta it differs from, but in others it agrees very well 
with, fire-damp. In no one puint are the existing differences material. In 
all the points in which I have to consider it to-night it may fairly represent 
coal-damp or fire-damp. 

The first thing which 1 point out to you, then, is this fire-damp, which, 
when mixed with the air, forms what we call an explosive mixture. 1 will 
show you what ita nature is. If Itake a jar, which now contains air only, 
aad mix a certain amount of coal gas with it, it will soon give you a notion of 
the kind of explosive mixture formed in the mine. I have here a little mea- 
sure, (linea marked upon this jar,) by which I can tell when I have six, seven, 
eight, or nine volames, if I may so term them, of air. At present there are 
abont six, and I will use that number. Now, if I take а volume of thia раз, 
as well aa I can, and mix it with air, I have no doubt you will see the ex- 
plosive mixture formed hy the combination of fire-damp and air. (The lec- 
turer proceeded to mix coal gas and air, and proved its explosive nature.) 
This is perhaps one of the most explosive mixtures which can happen іп а 
mine from fire-damp ; for the proportion of gas and air is stronger than would 
usually be found there. One of gas to five of air, or one of gas to fourteen 
of air will form an explasive mixture, or any numbers between the two; but 
either less or more will not effect the object. When this gas is burning the 
products resulting are water and carbonic acid. If I burn a portion of gas 
in this way 1 can very soon show you both the water and the carbonic acid. 
(Burning some gas under a glass.) You will there see the evidence of the 
water at once ; for the moment I place this glass over the lamp I shall have 
the water produced by condensation. You perceive that the glass is eveu 
now becoming quite dim. not with dirt, but with water produced by the даа; 
ihe hydrogen combining with the oxygen and forming water. As the com- 
bustion proceeds more and more water is formed. Besides that, I have here 
also carbonic acid, which I «ill prove to you by putting in a little lime water, 
which, проп being shaken up with it, immediately becomes milky іп appear- 
ance. You have now before you a proof of the two things evolved from the 
gas, the milkiness evidencing ihe presence of carbonic acid, and also the water 
produced from the combination of the gas with the air. The effects which 1 
have now shown you from experiment are the same as those which take place 
from the combination of the fire-damp with the air conducted into the mine. 
1 need not take up your time by pointing out ihe fact that the same effect is 
produced hy respiration. You will take it for granted that wben the air is 
breathed exactly the same chauge takes place as when gasia burnt. I merely 
meation the circumstance to poiut out to yon, that as in breathing tbe air we 
cause it to hecome of a bad quality, so the,same effect is produced in air burnt 
ia combination with gas, whether fire-damp or coal gas, it will make the air 
aa bad for breathing as though it had been breathed itself. I will take this 
jat and breathe into it, and when I throw the air from my lungs into it you 
will see how bad it is. Thejair which ia now іп thia glasais so bad that it 
will extinguish a light. It is now unfit to breathe, and so also is theair com- 
bined with the coal or fire-damp io the mine. (The lecturer showed these 
effects by experimenta.) This ia one reason why so many lives were sacri- 
ficed, and the accident was so extensive, by the recent explosion at Haswell 
colliery. The circumstance of the combination to which I have referred in 
the mine produces the very same kind of had air as produced the explosion Y 
showed you from the mixture of coal gas with air, which certainly seemed a 
very tame explosion. Before we went down into the mine in the first instance 
it was exceedingly difficult to account for so large a number of deaths as 
ninety-five taking place, when, from the report of men who had come out of 
the pit only au hour or two before, there was little or no gas in the mine. 
Miners who had only come out about an honr and a half before the accident 
gave evidence before us that there was no gas in the mine. It was therefore 
a difficult thing to account for the deaths of so many persons, Some of 
these unfortunate individnals were burnt, but a great many were not; the 
former evideutly died from burning and suffocation, the latter from suffoca- 
tion only. 

I will show you a little experiment which illustrates the mauner іп which 
when a fire does happen in a mine, the evil increases and grows up to 
a most enormous extent. You see 1 burn this gas fairly, merely giving it an 
opportunity of фіхіпр with the air gradually, and so, getting the right and 
just proportions, it burns very brightly ; but if I mix it with air first—which 
is always the case in a mine—it does not burn io the same character. I have 
here a lamp of wire gauze, upon Sir Humphrey Davy's principle ; it will not 
allow the flame to go through ; it will allow the air to go in and the gas to 
go out; consequently, if I let the gas into this wire ganze, it will mix very 
much in the same manner as it does in the mine before the miner by accident 
sets fire 10 it. In setting a light to this, I shall, therefore, have a very dif- 
ferent effect to what I had before. You perceive that I have now a combina- 
tion, not of air only, but of air and gas burning together; this would explode, 
were it not that the wire gauze prevents any such consequence taking place. 
We вес here the combination which takes place ol coal-damp and air down 
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їп the mine; but that is not all which occurs there, for, in my helief, by far 
the greatest portion of combustible matter burnt in a mine, upen such осса- 
sions, is the coal-dust which rushes up the passages when the explosion has 
happened. When we went down, we found, near to the place where the ex- 
plosion accurred, all the columns plastered with coal-dust taken up from the 
floor and driven forward by the blast, forming a fiery stream passing through 
the passages, part of it coking, other portions being converted into gas, and 
some cemented to the walls; clearly showing the direction which the explo- 
sion had taken, because one side was plastered half an inch thick, while there 
was none on the other side, indicating fully both the chemical and mechanical 
effects of the explosion. If I take a little coal-dust, and mix it with that 
flame, you will soon see what а differeace there will be in the combination. 
The danger arises not merely from the combination of air and fire-damp, but 
frum the kind of mixture which Т am naw going to make. I have thrown a 
little powdered coal into this apparatus. and you sce how much stronger the 
combostion comes on. The gas, first of all, commences the evil, and then 
lights up this combustible matter (the dust of coal), of which the whole place 
consists ; floor, roof, walls, and every part being composed of it. The fire 
thus gathers energy, and goes on ramifying through the mine. lt is only 
upon this principle that we can account for the extraordinary extent of injury 
hy choke-damp, the result of combustion, causing ninety-five deaths in what 
was considered a very safe mine. 

Now, with regard to the coal gas; for I must really shorten my observa- 
tions for the purpose of bringing you at once to the point in relation to the 
goaf and the coal-damp. Fire-damp is light; and we may very well use an 
experiment or two here, for the purpose of pointing out by coal gas what its 
effectis. Coal gas is really, in many cases, when made in London, not far 
off in its degree of gravity from the fire-damp. Now, here you would not 
understand in a moment the principle, but these cxperiments and demonstra- 
tions make it far more impressive to the mind. (The lceturer then showed 
various experiments, to prove that coal gas, and therefore the gas of the 
miner, if accumulated under a vessel, or chamber open below, but having no 
outlet above, would remain at the upper part, and when mixed with atmos- 
pheric air would, if a light be brought near, ignite and explode.) The conse- 
quence is this, that if the blower, or any gas in the blower, can get into a 
place of this sort, it will remain there some time. Iwil) not put a light there, 
because it might shake the thing to pieces. If 1 come here two, three, five, 
oreven ten minutes, after 1 have filled it with gas, I shall find the fire-damp 
remaining there. (Ixperimenting.) There it is. You perceive that I had to 
carry my light пра certain distance; I could not find it lower down, tut 
there we found it, because of its lightness. So light is this gas and this fire- 
damp, that it flies from one thing to the other. 1 have one very important 
point to show you with regard to the operation of these coming immediately 
into action in the goaf. This gas is always to be found at the opper part of 
any cavity where it may exist. If you will allow me to consider this asa 
model goaf, (an oblong inverted vessel), for the purposes of our illustration, 
yuu will soon see the effect of its lightness in determining the gas to one place 
or the other; for if I Jet a little gas into this goaf, which 1 сап do from 
this jet, whichever end of this goaf 1 incline up there the gas will he found ; 
jt will not remain in one place, but will oscillate from side to side, according 
to the positian of the vessel, in consequence of its lightness; being, in that 
respect, comparable, in an inverse ratio, to water, which, of course, wil] fow 
from side to side in the vesscl, because of its heaviness. Whatever you can 
imagine in fluids you may suppose also in regard to gas. I will let gas into 
this goaf. Although 1 have a great number of drafts, and I myself make a 
considerable motion in the air, I dare say in this place we shall be able to 
make the experiment. (The lecturer then shewed by experiment that the gas 
was at all times in the upper part of the inverted vessel, and that it moved 
from end to end, according as one ar ather end was raised.) 

In a mine, there appears to be a tendency to the evolution of this light 
hydro-carburet fire-damp. lt seems to be oddly given forth at times. А 
man will come upon the blower, and enter a little cavity; then there comesa 
rush of gas from a place the size of my finger, rushing out, perhaps, and 
taking fire by his candle : if it happens without any serious injury to the man, 
it will burn away like a great torch. At other times it will creep up to every 
part of the coal; then an accumulation will take place with the atmosphere 
from these blowers, hut still equally dangerous. There was a case in which 
the gradual evolution of fire-damp from the eoa] produced this effect. A 
vessel, Jaden with coal, having come part of its voyage, the gas from the eargo 
came ont and made the hold of the vessel explosive: a sailor happened to go 
down below with a light, and the place blew up, exactly in the same manner 
as the explosions take place in these passages of the mines. This shows under 
what circumstances the gas comes out of the coal during the working of a 
mine. If there be any evolution of gas in a mine, which at any time causes 
the conveyance of gas into a cavity of the goaf, it will, as you have seen іп 
this experiment, tend to rise to the upper part. It isa light gas; every mix- 
ture of itis lighter than air, and the light gas will tend to rise to the higher 
part. There is, thercfore, every reason to believe, that if this goaf opened 
into an upper stratum, and you will find there are five, six, or more strata 
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above that which they work in reality, from the opening of small seams and 
beds, or whatever cause it Le, it will open passages from that to the upper 
strata of this, to the fire-damp contrined іп the goaf itself. There is 
not the least doubt that any vents of this sort would tend to become 
resting-places for the gas, which woull run into it at different times 
and under different circumstances, and there remain in larger or smaller 
degrees. There сап be na doubt that the goat is а very convenient place for 
the gas to accumulate in; that there is a tendency to thatin the goaf from 
the ventilation, the arrangement of which 1 must not go into, but it is very 
beautiful, There are two deep pits; the one has a furnace at the bottom, so 
that the first becomes a ehimney, There is an immense draft up this pit, and 
there is a great mixture of air and gas. They ventilate most carefully the 
space ot coal where they are working, because there they are ever coming to 
new reservoirs of gas, and new apertures open into it. They ventilate the goaf 
also, in some degree, but so feebly, that the air there is almost stagnant. 
They cannot afford to have a sweeping current all over the whole of the mine. 
Whenever a mine contains 100 acres, any quantity of air which goes down a 
cavity 12 ft. diameter cannot be made to extend over the whole of that space. 
The gas goes throngh the apertures which are left; so that in such places 
the alr must be regarded as really stagnant. Moch more are the cavities 
within the goafs stagnant. These goafs are loose masses of rocks falling 
together. lf you take a sponge ina gale of wind, the air sweeps away all 
from the outside; it would not touch the cells, or inner side. ‘These cavities 
then become, in fact, reservoirs for fire-damp, if they have access to the goaf 
It will contain fire-damp just as well as any other part. Any previous part 
of the goaf may be made subject to fire-damp, if there is any in the goaf of 
the mine. 

Now let us Jook at the effect of the goaf under certain eireumstances. First 
of all, if it be no generator, it opens to one place where the fire-damp is 
evolved ; but we think it does evolve it. There is plenty of proof that the 
goaf їз a very dangerous place. Not many weeks after we came away апас- 
cident happened. A man put his candle upa cavity of a goaf, and said, 
“ See, here is no damp here!" when an explosion immediately took place, and 
four men were killed, proving, very unfortunately for the men themselves, 
that the goaf isa very dangerous place. Whether the fire-damp is evolved 
there or not we cannot positively say; but il not, it is quite clear that any 
gas evolved in any part of the coal in excess will gradually creep into the 
goat. There are certain mines, we were informed, which to this day are іп- 
volved in this condition ; although they ventilate carefully, as well as they 
сап, АП throngh the mine, still they are obhged to adopt regular periods for 
firing the residue of the mine, “ firing off,” as they call it, for the purpose of 
clearing away, by burning, the fire-damp. Sometimes they are obliged todo 
this three times a-day for the purpose of getting rid of the fire-damp. Soch 
gas as that, however, must always be dangerous. The goaf, therefore, is 
perpetually liable to be a reservoir of gas, even though it may not itself be a 
producer. If there be any gas in the goafs, it will be in the upper parts. If 
there be any cause which may increase the quaatity of gas in the goaf, or 
lead to any further influx of it into the goaf, it will flow off at the upper part. 
There are some very extraordinary causes which tend to make the gas ascend. 
First of all, bear in mind what I told you before of the manner in which the 
men proceed in working the mine, taking away pillar after pillar, and then at 
last, drawing the juds, Imagine a pillar here; he props the roof up; takes 
away the pillar, and so converts it into a jud ; at last he withdraws the jud 
and then what happens? Part of the roof falls down, and extends the goaf, 
But mark the consequence ; it will not merely have made the goaf larger by. 
spreading the basin yct more, but the edge of the basin becomesa little higher. 
Now, supposing a goaf of thirteen acres to be full of gas, or an cxplosive 
mixture, down to a certain Jevel, that the ventilation had carried off all the 
gas пр to that point. This breaking in of the goaf has the effect at once of 
altering the level one foot. '"Ihrooghout the whale extent of that goaf a 
stratum of air in the interstices would pass off опе foot in depth, flowing ont at 
that one place. The whole of the adjustment of the arial strata in that goaf 
would be altered in that maner, just as though if you were break off one foot 
of the edge of a pond of water, you would let out unc foot of its depth. This 
is a very serious matter. 

There is, however, one other point which I must notice, and that an ех- 
traordinary one, namely, the elect of the pressure of the atmosphere. The 
philosophy is very well known to scientific men, though nat generally under- 
stood, The atmosphere will vary as much as 3 in. in the barometer, fluc- 
tuating from 28 to 2] in. in its weight, It often happens іп а single day, 
that it will drop oue inch, falling from 30 to 29. What do you think жопа 
occur in a goaf of that size, a small опе, if the barometer deseended to that 
extent in one day? The enormous quantity of air in the goaf, equal to the 
bulk of {coal taken out, would expand, and occupy а larger space; then, of 
course it would overflow at the upper edge of the goaf in proportion to the 
fall of the barometer. The gas becomes squeezed hy the superincumbent at- 
mosphere into every crack. It retreats into the solid coal itselt; into the 
cells of the coal; the blowers al) cease in some degree, or |diminish in action. 
The air in Ше goaf retreats up, and takes a smaller space; fresh air is poured 
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down the shaft, because the pressure of the atmosphere above is grealer, 
When the barometer is rising, the men are comparatively safe, because the 
enemy is retreating from them; but when it falls, all this explosive matter 
comes forth into the mine from the goaf. Then, of course, when the baro- 
meter falls, there is an overflow, or rather, an underfluw of gas from the goaf 
into the workings of the mine, making itexplosive. Even the men themselves 
do not know anything of this fact. 1 will make an experiment to show yon 
how this асі by taking a porous substance, and exhausting the atmosphere 
from it. I am using only a piece of charcoal, which is а bad thing, because 
it is by no means sufficiently porous. If I increase the pressure of the atmo- 
sphere, I expect you will soon see the pas, or fire-damp, creeping ant of ihe 
cavities of the charcoal. Yon will now perceive it rushing out of all these 
cavities, even with a very moderate diminution of pressure of the atmosphere, 
and under very nnfavourable circumstances as compared with the enormons 
cavities in the mine. You see it does not it come out and overflow. (The 
lecturer showed this by suspending the charcoal in water under the receiver 
ofanair-pump.) Опсе іп a thousand days, or any other time, a репой would 
come round in which this space would serve as a receptacle for fire-damp, 
being full of the explosive mixture which comes forth when the barometer 
falls. When these ninety-five men were killed, it was actually by the draw- 
ing of a jnd; it was at the very edge of the jud. 1t was in a mine well ven- 
lilated, and free from gas as mines go. The underviewer actually declared 
that he never saw any gas in it in his life. The gas, however was found by 
others. They were drawing that jud at the time of the accident; whether 
the jud or stones had broken the Davy lamp, and so set fire 10 the gas, we 
cannot tell. We saw some lamps at the very place; bnt yet we cannot tell 
accurately how it occurred. АП we know is that they were enlarging the 
edge vf the goaf in that part when the accident took place. Another ex- 
plosion took place. Some of the men were choked; others were choked and 
burnt ; but they were all killed by suffocation, so that there were two causes, 

Without saying whether this was or was not the cause, we venture to think 
that the ventilation of the goaf should be attended to by itself, apart from 
ihe rest of the mine. We were not fitting judges of the fact as to whether 
the mine was or was not sufficiently ventilated ; those who are qualified to 
give an opinion on the matter say that it was, But as regards the goaf, we 
venture to say that was not ventilated enough : it was a very feeble current of 
air, not carried forward to the extent to which it ought to have beenina 
mine, where there is a liability to the action of fire-damp. The safety of the 
miners hangs upon a change in the barometer, a sudden increase of gas in 
the mine, and various other circumstances. 


Wishing to make опг examination as quietly as possihle, and to have our 
Report as complete as we could, we proposed upon general principles the 
fallowing plan for the prevention of these sad calamities. That a pipe should 
be laid from the goaf into the upcast shaft, or into what is called the return 
way, and cither by a draft, or some mechanical] means, іо draw off the air 
from the goaf. That the pipe shall be thrust up into the goaf, then carried 
to the upeast shaft, and exhausted by machinery. Now my notion was with- 
out any mechanical means, merely by the draft of the upcast shaft, if con- 
nected with the goaf, that such an arrangement wonld be sufficient to venti- 
late the goaf. I am going to shew yon that that draft is sufficient to venti- 
late the goaf. Here is a pipe entering the chimney ; I have carried off this 
pipe a certain distance ; part of it is made of glass, another portion of water- 
proof cloth carried out at the further end, at which place there is such a 
draft that a candle can hardly be kept lighted there. It is just that kind of 
draft which I propose to use in the removal of the gas from the goal. That 
is what we call the return way, and this the upcast shaft: not that I mean 
to say that the return in the mioe is all air, because such isnot the case. Our 
proposition is to have іп snch return way a pipe Jaid down purposely to pro- 
ceed to the goaf. But I must show how it is such a small fire creates so great 
a draft, The velocity of the air in the mine is measured hy smoke from the 
explosion of a little gunpowder; and I will imitate their process for the same 
purpose; the draft which I have here, being of course very smail, compared 
with that which exists in the mine, although about in the same proportion to 
theirs. They have two fires in the upeast; and they informed me that there 
was half-a-ton of coals on each. These fires are always kept up, so that 
there is continnally a ton of coals in combustion in them. You may imagine 
from that fact, how great the draft must be. A little gunpowder will now be 
fired at the other end, which will enable you to judge of the velocity of the 
draft. (This was dane, and the passage of the smoke through the pipe could 
be seen through the glass.) You now perceive the beautiful manner in which 
the smoke passes from end to end. Now it is here; then it is at the middle 
of the pipe; and now again it is gone ont at the end. This will give an idea 
of the application сї this plan, and wil] show how а draft of this kind could 
draw the gas ont. Were I to give an account uf the number of cubical feet 
drawn out in one honr, yon would be perfectly astonished. I will now show 
how sound these principles are in theory, I cannot at present see any diffi- 
culty in practice. Неге is a mere register hole going into a flue. Thé regis- 
jer hole is applicable in principle and also in practice, (The lecturer showed 
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how the model goaf could be cleared of gas by a pipe passing up into it, the 
other end of the pipe entering a flue ofa fire-place, representing, for the 
time being, the upcast shaft, which clearly proved that no gas could remain 
ata lower point in the goaf than the end of the pipe introduced iato the 
goaf) The principle cannot fail to answer. It merely requires a pipe of any 
sort carried into a place, with a reasonable draft init. Draft, of course, is 
absolutely necessary. There is an objection which occurred to myself, and J 
dare say to both of us, and most Jikely also to the coal-owners. Indeed the 
papers, with that infalhbility which belongs to them, have at once declared 
that our plan wonld do no good; that every coal-owner, without exception, 
was satisfied that it would not answer. The difficulty which I allude to 1s 
this; there is in а mine what they call the creep. When a mine is in work, 
and the pillars exist, these ways creep. Our proposition is іо Jay down iron 
pipes which will reach to the upshaft, or return way, by a flexible extremity : 
but then there is the creep. That is to say, when the pillars are still standing 
the superineumbent weight of the earth woull squeeze Шеш bodily into the 
ground; the earth would ooze in, aad this they call creeping. The whole 
earth is like a little bit of sealing-wax with a candle brought together in this 
sort of жау, Ofcourse, that would destroy any arrangement, as to anything 
let in the earth, like the water or gas-pipe of London. I have since proposed 
a pipe hung up in the air; but, I helieve, that a pipe of that sort, a flexible 
air pipe would do, and you might have access to it at any time. I think it 
possible that they might block up one of these ways in the pit, and keep the 
pipe safe from failure or harm. Upon the plan of the Haswell mine there 
would be no difficulty at al] in conveying such a pipe from the goaf, Ican- 
not tell what the plans in other mines are, but I am satisfied that 507. would 
lay down a very good pipe from the return to the goaf. At Jeast, that is my 
conviction : I am perfectly sure that the principle is correct, although the 
practice may show difficuities ; but still, I think, not such as are insurmount- 
able. I was observing that the pipe might be temporary, hut I might say, it 
docs not need that; the pipe might goin. There is an objection made to this, 
that they cannot form their goafs entirely at will. We do not want to do 
so. Ifa pipe of that sort went about six feet up into а goaf, no variation of 
the atmosphere would ever bring the fire-damp into the mine. Well, then, 
having got six feet into the goaf, they may go on 30, 40, or 50 feet, in the 
further working of the mine, before they need change the position of that 
pipe, or before the outer extremity would be below the highest point of the 
edge of the goaf. We аге not bound to fiad with mathematical exactness the 
highest elevation ia the goaf; all we have to do is, to. keep the pipe within 
the part where the fire-damp is, which would bean easy thing to do. We 
have no idea that this process сап be anything so perfectly mathematical, or 
that if it intermits for an hour, it сап do harm. My notion is this, that if it 
work one day in three, it would keep the mine perfectly sale by removing 
the flre-damp entirely out of the way. That is my impression ; whether it 
will prove so or пої, І cannot at all say ; that must depend a good deal on the 
circumstances of each mine individually. The great point with us is to 
draw the air away. I have said already, that one of fire-damp will render 
fourteen of air explosive. The general process of ventilation is, to drive alr 
into a mine and goaf, mixing it altogether, and thus making an explosive 
mixture. We should ventilate the goaf by drawing ой the fire-damp, and 
therefore I prefer this principle of drawing ont its contents to sending air into 
it, We do not want to carry fresh air into the goaf; we would rather keep 
the poison оці of the system, than send in a great flood of water to drive it 
out afterwards. The thing is, to prevent the evi]; and if you take away one 
measure of gas, yon prevent the chance of fifteen explosions afterwards ; 
whereas, throw in one measure of air into the goaf, and yon throw ont a mea- 
sure of gas, which wil] make fifteen measures of explosive mixture. Every- 
thing, therefore, points to the withdrawal of the gas rather than the throwing 
in of the air. 

This principle of withdrawing gas, I am glad to find, is not new among the 
coal-owners. Mr, Ryan's method of ventilating mines is one which essen- 
tially depends upon drawing or draining off the gas from the mine. Tomy 
mind his principle seems very beautiful, and cannot but be most valuable 
in very maay cases, although in some it is said to have failed. I know that 
айтап may fail twenty times in a guod thing, and yet succeed in nume- 
rons instances afterwards, 

There was another gentleman, of the name of Taylor, who proposed, many 
years ago, to ventilate mines by drawing out gas from the mine by a parti- 
cular apparatus. Our proposition has been limited entircly to the goaf; by 
going to that part which is not ventilated by the common means. It is in the 
goaf that we would lay this drainage. Wedo not venture so far as to say; 
it would certainly succeed in practice in the mine; but it does seem to us, 
that a cavity like this should have some attention paid to it for the removal 
of the fire-damp from it, 


PLATE ІХ, 


FARRELL 
SPIRAL RAILWAY - 


CHIMNEY TUBE 


Ft3 ].. 


Pug. 


ИМАКЕ LADDER ,7, 


JOINERS 
CRAMP 


Ftg I. Sowers CLAMP - 


1845.] 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracta of the specifications of all the most im. 
portant patents as they are enrolled, If any additional informatlon be required as to any 
patent, the same may ba obtaiaed by applying to Mr. LAXTON at the Office of thla 
JOURNAL.) 


ATMOSPHERIC RAILWAY. 


Jaconand Josern П'Аоотлв Samvna, of Southwark Iron Works, enginecrs, 
for ** improvements in the manufacture and arrangement of parts and apparatus 
for the construction and working of atmospheric railways.”—Graated April 20; 
Enrolled October 30, 1844. See Engraving, Plate IX. 

This patent has several distinct objects: the first is a new method of ex- 
hausting the main pipe of an atmospheric railway, and is thus described : a 
large, close, water-vessel, or tank, A, 1s placed hy the side of the line of rails, 
as shown in the drawing, fig. 4, and this contains two orthree times as much 
water as cquals the capacity of one section of the main line of pipe. The 
water vessel, л, has a pipe с at its upper side, eonnected;to the main-pipe, to 
exhaust the air through, and the vessel itself being full of water, then, when 
it is required to form a vaemmm, a pipe в, is opened at the under side of tlie 
vessel А, and the water descends by its gravity in the pipe в, and by its velo- 
city passes the curved lower end of the pipe, and ascends in a jet as high as 
tlie partial vaeuum in the vessel allows it ; and at different heights are placed 
troughs, Nos. 1, 2, 3, 4, 5, 6, 7, and 8, which catch the water and conduct it 
into reservoirs, Nos. 1,9,3, 4^, 5', 6', 7%, and 8’, whence it is pumped back 
again by a small engine into the vessel a, being also assisted by the partial 
vacuum remaining in the vessel when the train has passed, ‘The branch pipes 
connecting the vessel with the main-pipe having valves, which are shut just 
before the train- piston in the main-pipe reaches the branch, and the water in 
the upper one or two vessels, when the vaeuum is high enough, may be forced 
back again into the vessel a, through a pipe, by the pressure of the atmo- 
sphere acting on the surface of the water; and {Пе valves in these pipes being 
then closed, no air will follow them, and the remainder of the water will he 
pumped up by the small engine ready to form the vacuum for drawing the 
next train. 

There seems here considerable misunderstanding of the prineiples of hy- 
draulics. In the first place there is no gain but rather a loss of power by 
allowing the water to ascend from the curved end of the ріреіп а jet. Itis 
а fact of common observation that the water of the fountain never rises so 
high as its source; whereas the water of conduit-pipes will always ascend to 
exactly the levelofits source. The height to which the water of the tank А 
would rise, if conveyed throughout in a pipe, wonld be proportional to the 
exhaustion of the air above л ; when, for instance, that exhaustion had been 
carried so far that only 2 of the atmospheric pressure remained, we should 
have, on the principle of the barometer, the height of the column sustained 
in the tube ; or taking 33 fect to be the height of water corresponding to the 
atmospheric pressure, the level of the water in the tube would be 22 feet Бе. 
low the level of that in the tank. But if the tube were not continued upward 
іо the reservoirs, but the water flowed in a jet, the level which it would 
reach would be still lower. The elevation of the reservoir of the great foun- 
tain at Chatsworth is 381 feet, and the height which the water attains from 
the fountain is 280 feet. 

Another mistake is the employment of several reservoirs to catch the 
water. The object of this is stated to be “to prevent the water descending 
lower than is absolutely necessary, and thus avoid the cost of pumping it 
back from a lower level than requisite.’ Now if this plan were found to 
produce the effect proposed, we must conclade that the labour of working a 
соттоп pump would depend on the depth to which the supply -tube descended 
into the water. But on the contrary, the effort required for raising the water 
depends wholly on the height to which it is raised aboveits sonrce; and 
would be no greater 1f the supply tabe descended to the bottom of ocean than 
ifit reached only just below the surface. In the case before us therefore the 
labour would be just the same whether the water were raised from sever:l 
stages by different supply-pipes, or {rom one general reservoir hy a pipe 
reaching to the bottom of it. The most simple and effective plan, and that 
which perhaps the patentees will adopt when they have ascertained the 
merits of their present invention would be to pump the water at once from 
the tank л into a higher reservoir from which the water could flow back 
when the train had passed. 

Another part of the patent is the disposition of the different sections of 
the main pipe in une continuous tube, and the following arrangement ot the 
order of working the air pump, 

5 + 3 2 1 


suppose the train starts from 1; ‘‘when the train starts, No. 1 engine is 
stopped, Nos. 2 and 3, are at work drawing Ше train along Na. 1 section of 
pipe, and Nu. f engine is started to exhaust No. 3 section of pipe. When 
Ше train. passes the branch-pipe leading to Мо, 2engine, the latter is stopped, 
and No. 5 engine is started to exhaust No. 4 section of pipe, while Nos. 3 
and tengines draw the train along No. 2 scetion uf pipe; on the train passing 
Ше braneh leading to No, 3 engine, that engine is stopped, and No, 6 engine 
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started, Nos. 4 and 5 engines drawing the train along No. 3 section of pipe, 
and so on." 

By this system and а certain arrangement. of stop-valves within the main 
pipe the train ean be drawn in either directiun. At2 for instance, two stop- 
valves worked by hand are placed in the main-pipe. one a little to the right 
and the other to the left of the engine, so that the tractive force of the епгіпо 
2 may be exerted either iowards 1 or towards 3; if therefore a train he drawn 
tewards 2 from 1, the right hand valve at 2 is opened and the left hand shut ; 
if a train be drawn from 3 to 2, the left hand valve is open and the right 
hand shut. 

Another object of the patent is the gradual enlargement of the bore of the 
main-pipe as shown in fig. 5, where the steepness of gradients renders addi- 
tional force neeessary for the propulsion of the train. The piston is so аг- 
ranged as to be capable of expandiag to fill the enlarged pipe, and again 
contracting when the pipe is reduced to its usual diameter. ‘The method by 
which this piston is to be constructed is not very clearly expressed in the 
specification, bat the main feature of the plan seems to be that the expanding 
piston shall be formed of a bag of leather or other flexible materials, which 
is to be distended by a lever, sce fig. 6, controlled by the conductor of the 
train. 

There are other minor improvements specified, but the above are the prin- 
cipal. 


DRAIN PIPES AND TILES. 


\иллАм Forn, of Lawn End, South Lambeth, Surrey, Drain Tile Maker, 
for “improvements in the manufacture of tubes for draining land and for other 
purposes, and in drain tiles,"—Granted July 30, 1844; Enrolled January 30, 
1845, 

The objects of the invention are improvements in the machinery for mak- 
ing drain pipes and tiles, and a mode of forming sockets on the pipes. The 
machine 1s portable and complete within itself, and its movement is horizontal, 
a piston working within a clay chamber being pressed forward to force the 
clay throagh the moulding orifice, and the pipe or tile thus formed eut to 
the required length by a simple operation. The improvements consist of a 
fixed chamber, that can le filled with elay very expeditiously, having а 
hinged cover and a lever apparatus, which is released from a spr.ng еме 
by a tappit on the piston rod, that acts the instant all the elay is discharged 
from the chamber, throws the driving pinion out of gear, and prevents injury 
to the working parts of the machine. 

The cylinder for forming sockets on the pipes is parted in the centre longi- 
tudinally, and hinged at one end is a stop, and at the other a mould of the 
external form of the socket, and the pipe being placed within, with its end 
against the stop and the cylinder closed ; а mandrill,at one end of which is a 
mould of tbe internal form of the socket is passed through it, and an excess of 
length of the pipe is driven into the socket mould, and a socket is thus formed 
so accurately, the inventor slates, as to render the pipe fit for many other 
porposes besides draining. 


BROOM PAPER. 


Moses Роот, of Lincoln's Inn, Middlesex, for ‘ Improvements in the manu- 
facture of paper."—Granted July 10, 1844; Enrolled Jan. 1845. (А communi- 
cation from a foreigner.) 

The improvements consist in the employment of the broom plant, reduced 
to a pulpy state, for making paper, in the following manner. The common 
broom is the oue most preferred by the inventor, it may he used either green 
or dry, by being first steeped in water or not ; the branches of tbe broom are 
crushed or bruised ; during this process the plant should be immersed either 
in hot or cold water and continually changed ; the woody parts аге then se- 
parated from the filamentous parts—the former are again ground before thoy 
are mixed with the latter—the crushing is continued until the water flows 
away without any colour. Afterwards the pulp is submitted to great pres- 
sure to force out the water, and then submitted to a lessere of about 101b. of 
lime and 21b. af soda to 2001b. of pulp. lt is next put into a washing mill 
to have the pulp untwisted and thoroughly washed, and at the same time all 
the woody particles that may float оп the surface removed. The pulp is again 
pressed and divided into small parcels for the purpose of bleaching, and is 
exposed to the action af chlorine, either in vapour or in a liqnid state, for 
about 25 minutes; 41b. of muriatic acid is used for every 200 1b. of pulp. The 
pulp after it has rested for 6 hours is ready to be made into paper, 

The claim is for the preparation and employment of a pulpy matler ob- 
tained from the broom plant to the manufacture of paper. 


Р SMOKE COMBUSTION. 
Мчылдм BrprsGroN, Junior, of Birmingham, “for improvements іп the 
construction of furnaccs." — Granted July 10, 1844; Enrolled January 10, 1845. 
The objects of this invention are the more perfeet combustion ot fuel and 
the prevention of a great discharge af smoke. It is proposed that the gases 
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and smoke after leaving the furnace, shall pass into а chamber below the 
furnace and at the back of the ash pit, which is constantly supplied with air, 
and be there deflected by a “ hanging-bridge" so as to mix intimately with 
the atmosphere and be inflamed by it. 
CAULKING SHIPS. 

Saran Coorr, of Clifton, for “improvements in caulking ships and other 
vessels.'—Granted July 24, 1844; Enrolled January 24, 1815. 

Under this invention the use of flax and hemp is discarded and shorn wool 
substituted. This substance is first picked and then saturated with paint of 
white lead, After the paint is strained off, the wool is ready for use. 


FARRELL'S ARCHIMEDEAN* (SPIRAL) RAILWAY. ` 


This із a scheme for propelling railway carriages by stationary steam en- 
gines. Mr. Farrell is an architect of Dublin, and his patent Lears date Nov. 
14, 1844. The principle of the invention is similar to the well known con- 
trivance of turning a eog-wheel by placing its cogs in gearing with the thread 
of the revolving screw. An endless screw 1s laid down between the rails, the 
whole length of the railway. This endless screw is turned by stationary en- 
gines, and two wheels fixed to the foremost carriage of the train are acted 
upon by the thread of the serew, which thus gives motion to tlie train. 

Fig. 1, Plate 9, is an elevation of a carriage and a portion of the railway. 
Тһе serew propeller is keyed to the shaft А by wrouglit-iron arms в, to the 
end of which the spiralis bolted at c. The shaftis divided into lengths of 
about 12 feet each, and the two ends of each length turn on bearings attached 
to the eross-sleepers. The lengths are connected at the bearings so as to 
turn together. Fig. 2is a cross section, a the shaft, and в the connecting 
arm asin fig.1. c the circle which any point of the spiral describes in its 
rotation; e a the wheels which bear on the thread of the spiral and com- 
municate motion to the carriage ; н, M, т, refer to mechanism for disconnect- 
ing the pair of wheels from the spiral when the train is to be stopped. 

The following passaves from Mr. Farrell’s published account of his system 
scem the most material. 

** The shafling is proposed to be formed fof iron" tubing 4 inches diameter, 
and half an inch in thickness ; the weight found by accurate calculation and 
proved by experiment as sufficient to twist such a shaft if applied to the peri- 
phery of an 18-inch pinion fast on it is 22,196]b.; now, as half the breaking 
weight may be applied witheut producing any deflection, we have a shaft to 
which we may apply 11,1001bs. at the periphery of an 18-inch wheel with 
perfect safety, without producing any tortion whatever, Now the power re- 
quired to turn a mile and a half of screw propeller from a state of rest is 
1,6001b., which is about one-seventh of the power that may with perfect 
safety be applied to the 18-inch pinion, or, in other words, the shafting might 
be extended to seven times the length 1 have proposed without being subjected 
to any tortion whatever." 

It will be observed that it is here assumed that the length of spiral experi- 
mented upon does not affect the liability of torsion. Now it may be very 
true that the half dozen yards experimented upon by Mr. Farrell took 22,196 
lb. to twist them, but we question whether a much less force would not have 
twisted the spiral if it had been 50 yards long. 

“ With respect to the power required for this system, it has been shown that 
1,6001b. applied to the periphery of an 18-inch pinion wil! be sufficient to 
overcome the inertia of a mile and a half of propeller, and set it in motion 
round Ив axis, Now, suppose the pitch of the screw to be 12 feet, then every 
revolution it makes on its axis impels the train 12 feet, and 154 revolutions 
per minute will impel the train at the rate of 21 miles an hour; to obtain 
this speed we require a spur-wheel 53 times the diameter of the pinion, or 8 
feet 3 inches in diameter, making 28 revolutions in a minute. If this spur- 
Wheel is turned by a 2-feet crank, the radius of the whee! being 4 ft. 12 in., 
it follows, that in order to apply a power equal to 1,600 1b. at the periphery 
of the spur-wheel, we must apply twice and 4'sth of that power, or 3,300 1b. 
to the erank ; this power would be afforded by a condensing engine 24-inch 
cylinder, 4 feet stroke, and making 28 strokes per minute, or 18 horses power.” 

“ The foregoing caleulations are made without any reference to the provi- 
sion spoken of for bringing the propeller gradually into motion ; but as such 
provision is made, and it is known that half the power that is required to set a 
machine in motion is sufficient to continue that motion, we may safely calculate 
on one-half the power above stated, or 8001b. as available fur the purpuse of 
propelling the trains." 

We quote this passage to direct our readers to the parts marked in italics, 
which will serve to show the accuracy of Mr. Farrcll's mechanical notions. 

The following appear to us insuperable objections to the system. 

Ist. Taking Mr. Farrell’s own calculation that a mile and a half of the 

screw propeller weighs 80 tons, 50 miles of the screw would weigh about 2700 


* The term “ Archimedean” is a misnomer, which is becoming very popular. The term 
з applied in all book of mechanica to the tubnlar pumpiog screw, the inventioa of which, 
егу one acquainted with hydraulics ascribes to Archimedes, 
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tons. So that to dispatch a train from London to Brighton not only would 
the train have to be set in motion, but 2700 tons of metal beside. 1f there- 
fore we take the weight of the train at 27 tons, we multiply the load to be 
set in motion 10] times! And in every railroad the load maintained in motion 
would be quadrnpled, as it would consist of one length of spiral weighing 
eighty tons + the train propelled by it.] 

2nd. Engines would have to he maintained in working every three miles. 

3rd. Every engineer knuws that the endless screw is a most inefficient me- 
chanical agent, on acconnt of the waste of power which it causes from fric- 
tlon: and it is seldom usad except in musical boxes and mechanism of a simi- 
lar nature. 

4th. The strength of materials must be enormous to prevent a tube a mile 
and a half long being twisted and broken by a force which causes it to re- 
volve rapidly. 

5tb. There must be great difficulty in ohtaining a retrograde motion of the 
train corresponding to the action of reversing locomotive engines. 

These considerations will, we think, satisfy cur readers as to the value 
of the invention. We canuot help regretting that Mr. Farrell should have 
spent his time and money in patenting a scheme so hopeless futile. 


BRICK AND TILE MACHINE. 

WinLiAM Worsy, of lpswich, for “ Improvements in the manufacture of bricks, 
tiles, and other articles from plastic materials,"—Granted June 24; Enrolled 
Dec. 1814. See Engraving, fig, 3, Plate IX. 

The machinery represented in the engraving Plate 9, consists of a pug mill 
а, containing an upright shaft with six or more spirally arranged knives, 
worked in the ordinary manner by a horse or other power attached to the 
beam 5; the clay is put into the pug mill through the hopper apertnre с, at 
the top, and gradually driven down to the bottom of the pug mill through 
apertures into separate chambers 4 d d, on ihe outside of the pug mill, of 
which there may be three, four, or a larger number ; each is furnished with a 
closely fitted piston e, worked up and down hy vertical rods f, attached by 
ball and socket joints at top and bottom, at the top to a cross beam g, with 
a conical formed collar in the centre through which the shaft of the pug mill 
passes ; on Ше beam 5, there is a small wheel 5, which as the beam revolves 
depresses one piston at the same time the corresponding piston is raised, su 
that by a complete revolution of the beam 4, the pistons in all the chambers 
are once raised or depressed, at the same time the tempered clay is forced 
through the openings in the bottoms of the chambers, which are furnished 
with dovetailed plates to receive dies or plates with orifices of the required 
form that the clay is to be moulded ; the apertures leading from the pug mill 
to the chambers are furnished with slides 7, regulated by a lever so as to close 
the opening or any portion of it. ‘The entire machine is supported on four 
legs. 

The claim is, the so arranging machinery that a suitable pug mill shall 
have separate cylinders or chambers, each with a piston and moulding orifice 
combined therewith, by which a succession of bricks, tiles, vr other articles 
may be made. 


CHIMNEY TUBES. 


GENERAL бвояав Witson, of Cross Street, Islington, Middlesex, machinist, 
for ‘‘ Improvements in the construction of chimneys, or fireplaces generally," — 
Granted July 24, 1844; Enrolled Jan. 1545. See Engraving, fig. 7, Plate IX. 

The construction of patent stoves, grates, chimneys, flues, &c., under this 
patent is as follows :—suppose a register stove made air-tight, instead of the 
usual flat or bevil top, has an oval shaped canopy gradually contracted up- 
wards to a circular tube about 10 inches high, а, with a contraction or swelling 
inwards of about three inches in the centre of its height, the top of this be 
opens into the shaft of the chimney. When fixed the whole of the atmos- 
pherie air of a room pressing at the focus causes a simultaneous draft, parti- 
cularly when assisted by the leat of the fire. 1t has the same effect as when 
a door 15 shut, and the whole, of the atmosphere pressing against the door 
finds the key hole the means of escape, aod ihe aperture heing small increases 
its velucity. The second improvement is the introduction at the back of the 
grate of a tube 4,;perforated with holes to feed the back of the fire with oxygen, 
and at the same time assist the up draft and prevent the necessity of blowing 
or stirring. The contracted tube may be also introduced at the fout of the 
vertical chimney of a steam boiler or turnace. 


AGRICULTURAL MACHINE. 


James Visart, of Chilliswuod House, near Taunton, Somerset, Lieut, RN. 
for “ Improvements in the means of obtaining and applying power for working 
or driving thrashing machines, mills, chaff cutters, and other machines or appa - 
ratus?’ —Granted Sept. 12, 1844; Enrolled March, 1815. See Engraving, 
figs. 8, 9 and 10, Plute IX. 

This invention censists in the application of the principle of the lever to 
the construction of an engine or machine for obtaining motive pawer for 
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driving agricultural and other machines. Figs. 8,9, and 10, show a side 
view, a plan and an end view of one ot the machines ; it is mounted on wheels 
or rollers, to facilitate its transportation Irom one place to another and its 
adaptation to various kinds of work ; it hasa strong wooden or iron framing 
a, which carries а horizontal crank shaft 5; one end carries a large fly wheel 
d, and the other end a ban: or drivirg wheel е. There is also a horizontal 
lever f, connected at спе end by means of a vertical rod 4. to the crank of the 
shaft, and at its opposite extremity to the lower end ofa vertical rod 2, which 
is moved up and down in guides j, fixed to (һе framework of tbe machine by 
means of vibrating arms or levers К, and chains or straps m. Тһе patentee 
proposes to increase the speed of the engine by gearing consisting of a large 


joothed wheel ә, on the crank shaft, which takes into and drives a pinion o, 
on another shaft p, which carrics a band wheel to drive thrashing or other 


machinery, in place of the band wheel on the before-mentioned cranked shaft. 
The levers have a vertical action of 35 to 40 strokes per minute. The tly 
wheel revolves on anti-friction wheels ; which nearly prevents all friction. 
The power is attached to the machine by means ofa clutch on the driving 
shaft b, to which is affixed а driving rod, universal joint, and friction couple ; 
the friction coupling is to prevent the machine being injured, should any 
hard substance get intu it, in which case the coupling revolves round the 
shaft without driving the mill. The drum for a thrashing machine driven by 
this power is two feet six in.in length, and 18 in. in diamcter, and can thrash 
120 bushels of barley or oats іп 10 hours, and a proportionate quantity of 
wheat, according to the yielding and length of straw. The specification 
shows other modifications of the machine in one, there are two cranks shown 
on the driving shaft 5, by which means a regular and powerful motion is 
communicated to the machine, one of the levers being alternately in full ac- 
tion, 


GLAS3 QUARRIES. 


Artno PowrLL and Natnasier Роме, of Whitefriars Glass Works, 
London, glass manufacturers, for Improvements in the manufacture of quarries 
and other panes of glass for windows."—Granted July 30, 1844; Earolled Jan. 
1815. 


Instead of blowing glass‘into globular or cylindrical forms by the ordinary 
process, the patentees propose to make quarries or other panes of glass either 
plain or oruamental by casting the glass ' metal" into iron or brass moulds 
with a sinking of the proposed ornament, and afterwards pressing it under a 
fly press, when a quarry or pane with a plain surface on one side and an or- 
namental surface on the other is produced ; the glass is then annealed in the 
nsual mauner, and tlie rough edges trimmed. 

The claim is for the manufacture of quarries, or panes of glass, with plain 
or ornamental surfaces for windows by means of dies and pressure. 


MACHINERY FOR CARVING. 


А patent having been taken out some time siuce for a method of carving 
wood and stone by machinery, a large manufactory has been established by 
Mr. Platt, of Bond Street, at Pimlico, for the purpose of working it. The 
uses to which it is at present principally applied are to carve elaborate foliated 
tracery, crockets, finials, &c., required for external and internal paneling in 
wood and stone for churches. ‘The rapidity and consequent economy with 
which the work is effected are astonishing. We saw, оп a recent visit а small 
piece of trefoil panelling in stone finished in 15 minutes, which by the ordi- 
nary processes would employ a skilful workmana whole day. Nor is the 
rapidity of execution detrimental ta the accuracy and finish of the workman- 
ship. We carefully examined a great number of the specimens, aud were 
satisfied that the materials were not susceptible of more perfect finish. ln 
the erockets, finials, bosses, and other solid work, inded, much has to be done 
by hand after the mechanical work is finished, The mechanism here only 
cuts away the larger parts, and prepares a ground for the hand of the carver. 
But in panelling little or nothing is lelt to manual shill; all that is requisite 
is to retouch some of the acuter angles of the tracery. 

The machinery by which these wonderful processes are effected is, like 
all valuable machinery, very simple. Many of our readers һауе probably 
seen the experiment, which used to be performed іп the Adelaide Gallery, of 
cutting through the hardest steel files by a circular dise ot soft iron which 
revolved with very great velocity. This principle of increasing the efficiency 
of cutting tools by making them revolve with great rapidity is utilised in the 
present patent. Drills of various shapes are caused by steam power to revolve 
rapidly in a vertical position. ‘The extremities of the drills are serrated, and 
it is therefure obvious that they will rapidly cut through wood or stone when 
presented to them. By guiding the wood or stone in a proper manner the 
drills may be made to cut them into any form required. 

This is the general principle, The following is the manner in which it is 
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carried into effect for carving an oak panel. А slab of solid oak is‘ firmly 
fixed to a flat table which is capable of turning on its centre. On the slab is 
closely screwed a template of iron, in which apertures are cut corresponding 
in form with the parts to be incised in the оак. ‘The revolving drill is sup- 
ported hy a radial bracket, which can swing horizontally, and can be raised 
cr lowered as may be desired when set to work. The workman depresses the 
drill and brings it to bear оп one of the portions of the slab which appears 
through the apertures of the template; and by slightly turning either the 
bracket of the drill or the table, he can bring the drill to act on any part of 
the slab, Consequently by guiding the drill all round the edge of the aper- 
ture of the template, he speedily cuts away the wood to an uniform depth and 
of the exact shape of the pattern, The wood has now been pierced through 
to the requisite pattern, but the edges of the parts incised are plain and per- 
yendicular to the sunken. These plain edges must be converted into mould- 
ings, and for this purpose fresh drills are substituted, the template still remain- 
ing. These dills vary in shape according to the moulding required ; they 
are, as before, worked round the edges of the pattern, and by under-cutting 
laterally produce the desired forms. 

The invention is capable of exteusion to many purposes beyond those to 
which it is at present confined ; chimney pieces, furniture of elaborate pat- 
tern, and articles of slate may be produced at a greatly diminished cost. 
Carved furniture and panelling which have hitherto been confined to the 
palace and the mansion, may by these means find place in far humbler dwel- 
lings. 

The mechanism which Mr. Pratt has constructed for such important objects 
must be valuable in every respect; and we deem it no small part of the bencfit 
arising from (һе construction of a great publie work like the Palace at West- 
minster, that men are thereby stimulated to the discovery of such inventions 
as the present. We should state that the invention is due ta a Mr. Irving, 
who attends to the working of the machinery, Mr. Pratt is now engaged in 
constructing a roof for Great Malvern Abbey, full of tracery, including the 
lie beams and spandrels ; the dimensions of the roof are 90ft. in length and 
30 ft. in breadth; the cost, including the waiascot, will not be more than 
£1500, and it is to be finished within 8 months after the order was given. 
The cost of such a roof constructed by manual labour would be at least from 
£5000 to £6000. A piece of tracery containing 2square feet and 2iuches thick 
will not cost mure than 14s., including the oak. We must not omit to men- 
tion that Mr. Pratt has engaged Mr. Billings, well known by his works con- 
nected with Gathic Architecture, to attend to the architectural department. 

We are informed that the principal part of the decorations in oak of the 
interiur of the New Houses of Parliament is to be executed by the aid of 
this machinery. 


VANGUARD STEAM SHIP WRECK. 


This magnificent vessel, the property of the Dublin, Glasgow and Cork 
Steam Packet Company, which was wrecked on the south coast of Ireland, 
has happily been rescued from her perilous situation; she was on her passage 
from Dublin to Cork when the unfortunate occurrence took place. The mo- 
ment the Captain discovered the proximity of the vessel to the rocks, from 
the breakers a-head, an order was given to reverse the engines, but a heavy 
sea striking her at the moment, threw her with fearful violence on a sharp 
reef of rocks, which so injured her that little hope was entertained of getting 
her off ; it was the opinion of several naval men who saw her, that from the 
exposed position in which she lay, together with the injuries she had ге- 
ceived, all endeavours to save her would prove futile. In consequence the 
cargo was discharged as quickly as possible, and every thing that could be 
removed, even her cabin fittings, were taken away. Inthe mean time the agents 
to the Company arrived {rom Dublin, and solicited the assistance of several 
nei; hbouring shipwrights to get off the vessel ; some, however, conceived it 
impracticable whilst others refused to undertake it fur less than 4 or 50007. 
In this state of things. Captain White, the Harbour Master of Cork was ap- 
plied to, in coasequence of his having succeeded on former occasions in getting 

olf vessels very similarly cireumstance. Оп his acceding to the wishes of 
the agents. the following plan was put into exccution under his directio 1; it 
may be well to premise that the Vanguard is built of iron, and fitted with 
three water-tight bulk-heads ; the latter much facilitated the subsequent орс- 
rations. On ascertaining the amount of injury the vessel had received, which 
was principally in the stern. the stern-post being carried away, and the bot- 
tom much broken, it was deemed advisable to putin hera false timber bottom 
from the stern-post to the first bulk-head, this was well caulked and shured 
down by means of cross ріесев and struts from the beams abuve; under this 
false bottom was placed a number of empty bags, which were on hoard the 
vessel, these being well trampled down, stnpped some of the smaller hules, 
and thus assisted in keeping out the water; from the extreme narrow ness of 
the stern it was difficult to stop thoroughly all the leaks, in consequence one 
of the ship's sails was lowered over the side filled with oakum, and being 
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drawn under the bottom of the vessel as far as possible, was there secured. 
The leaks which occurred further aft were also staunehed, and where the 
roek protruded it was broken away. 

The pumps being now set to work by the vessel's own engines, the sail and 
oakum was drawn into the leaks by the pressure from without, and kept the 
vessel perfectly dry ; every thing being ready, preparations were made to 
heave her off; the cables which were got out astern and on the larboard 
quarter, in order to keep her offa dangerous reef of rocks on the starboard 
side were hove taught ; at high water the Vietory steamer arrived in order to 
steer the Vanguard when got off, she being unmanageable, having her rudder 
unshipped; at the top of high water a continual strain was kept on the 
eables, when a heavy sea struck the vessel, raising her off the rocks, she re- 
ceded with it and glided off with the velocity of 8 or 9 miles per hour, she 
was then steamed by her own engines until a considerable way inside Cork 
harbour, when she was run upon a sand bank, and allowed to ‘remain until 
next tide, when һе was brought up to Passage to undergo repairs. Тһе ex- 
pense of getting her off did not, it is believed, exceed 2007. The vessel cost 
25,0001, only 12 months previously. She was insured for 15,0007. 
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SELECTIONS FROM THE TRANSACTIONS OF 
THE SOCIETY OF ARTS, 
For THE Session 1843-44, 


ANNULAR SCUPPER-MOUTH FOR SHIP'S DECKS. 


The Silver Isis Medal was presented to Commander Н. Downes, R.N., of Ladbroke Ter- 
race, Notting Hill, for his Annular Scupper-month for Ship’s Decks. Fig. 12, 
Plate 1X. 


The improved scupper-mouth originated іп 1831, from Commander Downes 
having seen а frigate's main deck on the coast of Africa constantly flooded 
during heavy rains, owing to the gangway-scuppers being unable to carry off 
the water fast enough. Іп 1837-8, a model was-presented to the Admiralty. 
when they were fitted in H. M. S. Pique, and a favourable report was made 
thereon, 

Figure 11, Plate IX. shows the [senpper-mouth in ordinary use, with its 
aperture А, and the plan amd sections of the seupper-mouth. as improved 
by Commander Downes, and which are drawn to a scale one-sixteenth 
of the full size: The new scupper-mouth consists of two copper rings; 
the largest, B, is let flush into the deck, and screwed down thereto over the 
seupper С, being four times the area of the old one; D is the smaller ring, 
which is moveable, and fits accurately into В. When the deck is required to 
be washed, or in times of heavy rain, the ring D is taken out, and thus the 
aperture is rendered sufficiently large to enable the water to be carried off 
rapidly. lt would be dangerous, however, to leave so large an opening in the 
deck. except when required as above. And thus the small ring D is rendered 
necessary in order to prevent accidents, 


IMPROVED CLAMP FOR JOINERS. 


The Silver Isis Medal was presented to Mr. Bowery, of Bermondsey, for his Improved 
Clamp for Joiners, Fig. 12, Plate 1X. 

Figure 12, Plate 1X., shows an end elevation of Mr. Dowery's im- 
proved clamp for joiners. &c., whieh consists simply of a wooden bed, of 
oblong shape, having fixed on the top thereof, and towards one end, two 
cheeks, В B, of the same material: the inner sides of which are fixed at ап 
angle of 27? to each other, and chamfered inwards to receive two moveable 
wedges, G C, by which the piece of wood E intended to be planed 15 fixed. 
Several pieces of wood, placed edgewise, may also be planed at the same time. 


SELF-ADJUSTING STEP-LADDER FOR WHARES. 


The Silver Isis Medsl was presented to Mr. P. Lucas, of i9, Hyde Park Gardens, fora 
Self-adjusting Step-ladder for Wharfs. Fig. 13, Plate ІХ, 


A model of Mr. Lucas’s self-adjusting step-ladder for wharfs, quays, &c.. 
to or from whieh persons may conveniently ascend or descend, by a series of 
steps, or walk along a plane surface, whether the vessel be either above, below, 
or on a level with the wharf, is placed in the Society’s Repository. ‘the 
railed plank in present use is in general, when the tide is low, very inconve- 
nient to ascend ; so much su, that an upper and a lawer quay. communicating 
with each other by fixed steps, are always necessary to lessen the acclivity af 
the inclined plane, bnt which lower quay сап be entirely dispensed with by 
nsing the adjusting ladder. 

1t may also be advantageously applied in place of the small ladders usually 
attached to ships, the height of which, with regard to the wharf, must be 
constantly altering, trom the variation of the tide and the weight contained 
m the vessel. 

The construction is as follows :—A series of steps of wood, of about the 
usual proportions, is placed in a straight line, so as to have the appearance 
of а long plank of wood, as the steps J J J shewn in fig. 13*, which represents а 
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side elevation of the ladder іп a horizontal position ; each step is supported 
at one end by pins fastened into two parallel rods or bars of wood, one of 
which E F, is represented in fig. 13%; these pins act as axes to the steps, the 
other ends of which are supported by rods or bars КЕ К, attached to two 
parallel pieces of wood, forming the rails of the ladder, of which НІ repre- 
sents one, which is kept parallel to E F by the pins as above while in motion, 
As НЕРІ, figs. I2 and 13%, is a parallelogram, the steps can he fastened at 
right angles ta Н E by means of the rods, or bars КК К in such a position 
that the dotted lines between the points of support of each step are always 
parallel to П E, by which, if the bar H Е be kept perpendicular, the steps 
will always be horizontal in whatsoever position the rest of the ladder be 
plaeed. 

The height of the steps from one io the other will depend upon the pro- 
portion that their respective widths have to the whole length of the ladder. 
When the tide is high, the Jadder moves as represented by the dotted lines in 
fig. 5, where the steps apparently fall; they cannot, however, act to such an 
extent as in the former case, being prevented by the slanting bars touching 
the succeeding steps. This is of comparatively little consequence, as the sur- 
face of the vessel can never he much above the wharf. Е 

When it is essential that the barge should be kept close to the wharf-side, 
the ladder must not be placed at right angles to the wharf, but parallel thereto 
aad secnred tu overhanging supports, it being evident that the ladder will take 
up much more room in the former than in the latter position, of whicb the 
width of the barge will not always admit. The model sent is applicable in 
cither way. 

IMPROVED PLUMBER'S FORCE. 
The Sum of Three Pounds was presented to Mr. A. W. Franklin, of Fleet Lane, for hia 
Improved Plumber's Force. Fig. 14, Plate ІХ. 

Mr. Franklin’s improved force consists of a piece of inch-iron gas-pipe A А, 
from 12 to 14 inches in lengilt, on one end of which is screwed a proper stuf- 
fing-box B, and on the other the valve-box C. The plunger, or piston, D D, 
consists of a brass triplet-drawn tube, having a solid brass plug E fixed in at 
the bottom, and furnished at the top with a wooden knub to form a handle F; 
the plunger works through the stuffing-box B, which is packed with eotton- 
yarn, soaked in tallow. The leather hose is attached to the bottom end of 
the force in the ordinary way. 


IMPROVED CRAMP FOR JOINERS. 

The Silver Isis Medal was presented to Мг. S. Nicholls, 19, Harrold's Row, Green Bank, 
St. George's East, for his improved Cramp for Joiners and others, Fig. 15, Plate IX. 
The improvement on the ordinary cramp, as effected by Mr. Nicholls, con- 

sists in dividing the weight of metal usually put into one bar, as at D, intu 

two distinct bars, A and D, which are set perfectly parallel with cach other, 
tlie object being to give additional strength to the instrument and to prevent 
racking, to which the ordinary cramp is liable. Тһе jaw C is at right angles 
to A and В, and has two perforations through which the parallel bars А and 

В move freely ; it has also two circular holes through which are passed pins 

to secure it to the parallel bars at different distances, to suit timbers of various 

sizes, the bars having corresponding holes perforated at equal distances. 


EXPANDING CENTRE-BIT. 
The Silver Isis Medal and Two Pounds were presented to Mr. J. Franklin, of 91, Goswell 
Road, for his Expanding Centre-hit, Fig. 16, Plate IX. 

This invention consists simply of two arms, А and D, working elose to each 
other, and connected together towards the end D, to be inserted іп a stock by 
a rivetted pin G, the shorter arm containing the cutter E Е, the longer one 
the eentre-pin G, on which the bit works. The arm B hasa perforation Н to 
admit the screw 1. 1n erder to regulate the exact size of the hole to be eut 
by the bit, the user applies his rule between the centre-pin and the lip of the 
cutter E F. so as to get the radius of the required circle. at the same time 
loosening the screw І, which is fastened into the longer arm, and works in a 
chase in the shorter or eutting arm, the head of the screw keeping the two 
arms tightly together when set for an operation. ‘Three uf these bits eansti- 
tute a set. The first, or smallest one, being calculated for holes of from 3 of 
an inch to 3 an inch, the second trom 3 an inch to an inch, and the third 
from 1 inch to 2 inches. The ordinary bits to answer the above end, would 
cost the user from 115. to 12s., whereas this complete set is furnished at 4s., 
thereby efieciing a saving of upwards of 60 per cent, 


CHANTER'S MOVEABLE FIRE-BARS AND SMOKE-CONSUMING 
APPARATUS, 


The object of the moveable fire-bar is to prevent the accumulation of 
clinker in the grate, and to keep the air-channels at all times open ; it con- 
sists in moving the alternate bars longitudinally in contrary directions by a 
system of levers, moved either by hand or by a connexion with a steam- 
engine. Гога 30-horse boiler, 3 h, p. is required to effect the regular and 
continuous movement of the bars. 
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The “ Smoke-eonsuming apparatus" is applied іп a variety of forms to dif- 
ferent kinds of boilers. Instead of cold air, Mr. Chanter introduces jets of 
warm air behind the bridge of the furnace. 


—— 


A PLAN OF FORMING А FIXED BREAKWATER. 


Ву J. Jounsron, Esa. 

The plan is as follows. A series of distinct and separate caissons, cach 
representing in external form eue half of the pier of a bridge, with its eut- 
water presented to the sea, is to be formed іп five to aix-fatliom water, ac- 
cording to any particular locality. Each eaisson is to consist of cast-iron 
plates of large size, coated with coal-tar in order to prevent corrosion, and 
bolted together by means of four-ioch flanges; the whole to he filled with 
concrete, granite, or other suitable material: the lower part of each eaisson, 
to the height of thirty-two feet, having a foundation platform of wood, to be 
completed on shore, and, when prepared, to be lannehed and towed out to 
its destined position (as were the caissons of Westminster and Blackfriars’ 
bridges), and then lowered into their final position: the whole to be seeured 
te the bed ef the sea hy means ef east-iron piles, driven threngh tuhes of the 
ваше material. As the upper part of the caisson is put togcther, se is the 
interior to be filled up with the solid materials: a coping of wcll-cramped 
masonry is to be fixed all round each caisson. Тһе weight of each caisson 
complete would be ahont 4500 tons, and the Cost ef a breakwater on this 
principle, extending to nearly a mile in length, is estimated at 297,8007. 


HIGG'S IMPROVED MONOCHORD. 


In this instrument measnrement has been applied to sound, and the actual 
relation of one tone to another is shewn ор an aeenrately divided scale of 
two feet. The ереп note c being precisely the length of the organ-pipe, from 
whieh tlie same sound is obtained, the proper and exaet length of every 
organ-pipe may be ascertained. ‘The diatonic and chromatie seales are de- 
dueed by mathematical divisions alone, without the assistanee of the ear, but, 
beieg tested by that organ, are found to be perfectly correct. It will be 
seen, by an attentive examination of these scales, that a string being divided 
into two equal parts gives the octave of the original note; into three parts, 
the fifth of the sesle; into four parts the fourth ; five parts will give the 
major third; six parts the minor third; in faet, this investigation thus car- 
ried out is eminently calculated to afford insight iuto the nature of concords 
aud discords. Тһе explanation thus far relates to the diatonic and chromatic 
seales only : the next portion belongs to the enharmonic divisions, and de- 
monstratea the exaet relation of the thirty-two intervals in the oetave, to 
express whieh the thirteen kevs of the organ or pianoforte are used ; it will, 
therefore, praetically explain the meaning of the term temperament іп refer- 
ence to those instruments, and it will prove the absolute perfection of tone 
to he expressed by such instruments as the violin and violoncello. The last 
seale is that marked pianoforte temperament, and is intended for the assist- 
ance of peraons іп remote parts, where the aid of a skilful tuner cannot be 
obtained; for by it any lady or gentleman possessed of a епттесі ear, thongh 
totally ignorant of the art of tuning, may put an instrament into perfect 
order. The instrument may be said to be eapahle of facilitating the prac- 
tice of singing, the teaching of tbeory, and the tuning of organs and piano- 
fortes. 


ect 


ON A PLAN OF ECONOMISING FUEL IN THE BOILERS OF LOCO- 
MOTIVE ENGINES, 


By C. TETLEY. 


The evaporating power of a boiler, observes the author, is dependent 
chiefly on three causes:—1. The nmount of boiler surface exposed to the 
reeeption of heat. 2. (And very materially) On the shape of the boiler; and 
3. On the intensity of the heat. 

The heat derived from that part of the boiler immediately over and about 
the fire, І call (according to usage) radiating heat, while tbe heat derived 
from the tubes or flues Т eall carried heat. The improvement in boilers for 
the rapid evaporation of water, and for the economy of fuel, consists in di- 
viding the boiler into two or more compartments, of different heating tem- 
peratures, having channels for feeding the compartments from’ that or those 
containing water of a lower temperature.¥:The first partition is placed ver- 
tically over the water-space at the back, of the boiler, the top of which 
reaches somewhat above the water-line, and the bottom below the level of 
the firebars, but leaving a passage for the water beneath it. The seeond 
partition reache’ from the hottom of the tubular part of the boiler to a little 
above the level of the fire-box, and removed but a short distance from the 
first partition. The third partition is placed iu the middle of the tubular 
boiler, and, as the first, runs up above the water-level. A communication is 
formed for the supply of water by а pipe running from the compartment 
nearest the chimney-box into the middle compartment, the top of sueh pipe 
being fixed just below the water-level, and the bottom thereof at a point 
near the Iower part of the middle compartment. 

“ On evaporation taking place, the steam will diffuse itself over the top of 
the partitions nearest to the fire-box and that nearest to the smokc-box, so 
аз to maintain the same pressure on the surface of all the water; thus the 
water contained over the top, and in the water-spaces at the front, back, and 
sides, of the firebox, is all exposed to the direct action of the fire, or to 
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radiating heat, and separated from that which receives only carried heat. 
On the other hand, the water contained in that part of the boiler between 
the partition introduced nearer te the fire-box and the end of the boiler hy 
the amokc-hox is exposed only to the reeeption of carried heat, or heat of a 
lower temperature than in the part last deserihed ; the consequence is that 
evaporation cemmencecs, first in that part over the fira-box, and, as the water 
there becomes wasted, were to supply its place passes from the sccond com- 
partment down between the two partitions nearest the fire-box. New, as 
this feed-water to supply the first division is reeeived from the surface of 
the water between the partition nearest the fire-box and that nearest the 
smoke.bnx, it will be charged with heat almost or entirely at the evaporating 
point before it enters the first compartment, because as the separate particles 
become heated in the seeond division ahove the surrounding portion, they 
rise to the surface, and, as the middle partition has its upper edge below the 
water-level, the surface-water passes over it, and desceends to the bottom of 
the fire-box partition and passes under it. Аз the water leaves the aecond 
compartment, either by evaporation, or to feed the first, that lnss-or waste is 


-replaced by water descending from the upper regiens of the water in the third 


coinpartment down the pipe or channel, by virtne of its tendeney to preserve 
its own level. „Тһе third compartment ia again fed through another pipe by 
а foree-pump, or other usual means; this pipe may be joined in any conve- 
nient part of the said compartment, but it is preferred that it should he at or 
near the bottem. Any suitable number of partitions may be similarly iotro- 
dneed, nltheugh in this deseriptien of boiler, when of modcrate length, I am 
of opinion that two compartments are enough to serve all purposes of 
economy. 

ТС we examine, for the sake of contrast, what takes place іп the same 
boiler when coustrneted witheut such divisions, we shall find an operation to 
take place as follews: the boiler being filled to its proper height with water, 
and the fire lighted, the water immediately surronnding the fire-box receives 
its heat with greater rapidity, in the proportion of 3 to 1 of each square foot 
of the fire-box, as compared with the same extent of the tubular part ;. поч, 
as саеһ partiele of water around the fire-hox becomes charged with heat, it 
becomes speeifieally lighter, and, therefore, rises into the higher regions, and - 
intermixes with the water in the tuhula®part, until at the last the whole із 
brought up to the evaporating point. Тһе engine being then set to work, a 
continual injection of fresh water takes place to supply the loss arising from 
evaporation. This feed-water, being colder than that already heated in the 
hoiler, is of greater specific gravity, in virtne of which it will find its way to 
the lowest level in the boiler, namely, around the fire-box. A circulation is 
thus established by which a eurrent of the coldest portion of water is eon- 
tinuously driven into the spaees around the fire-box, there receiving a snr- 
charge of heat, the excess of which eonverís a portion of the water into 
vapour, while the remaining portion, not eonverted into steam, aseends into 
the tubular part. It is evident that the feed-water by this process is cbarged 
with heat to the evaporating poiut hy the fire-box, and not by the tubes; that 
is alt feed. water entering the boiler after the engine is set to work. The 
tubular part is therefore supplied continuously with water heated in the fire- 
box. Now the question is, what loss of fuet arises from this ? 

To solve this, let us call to mind the circumstance, that the quantity of 
heat contaiued in a pound of steam never varies; it is always the same in 
quautity, whatever be the density and temperature of such steam, aud about 
1200? is fully more than the average allowed by different experimenters. 
Now let us suppose the feed-water to be injected at a temperature of 60°, and 
also that the steam he drawn off at a pressure of 60 lb. per inch, whieh would 
give a temperature for the water in the boiler of 305° before evaporation could 
proceed; the water in the whole boiler, the tubular part as well as around the 
fire-hox, would have received 305°—60° for the temperature of the feed- 
water, or 245° from the fire-box. The water surroundiog the tubes being thus 
charged with heat by the fire-box, till it reaches the temperature of 305°, it 
could receive no further accession of heat from the tubes, unless their tem- 
perature exceeded 305°; but, if the tubes did exeeed that temperature, then 
the water would be ready to abstract the exeess above 305°; therefore 305° 
must always be deducted from the actual temperature of the flues, as waste 
for heat whieh is passing into the chimney unabsorbed by the water. But if 
the operation be reversed, and the feed-water injected at the said tempera- 
ture of 60°, and kept separated from the water surrounding the fire-box, then 
it will abstract all.the heat of a higher temperature than 60°. Hence it is 
evident that 245? more heat is now abstracted from the tubes than was.ab- 
stracted in the former case. In the former ease 245? passed into the ehim- 
ney which is now passing into the water. If this water, which in the last 
case ahstraeted 245° from the tuhes, be now eondneted into the spaces around 
the fire-hox, it will require 245? less to convert it into steam. If a total heat 
of 1200? is required for its constitution as steam, then deduct 60° from 1200° 
and we have 1140? as the amount of heat required from the fire-box. If out 
of 1140? we effect a saving of 245°, we save 21 per eent of fuel. 

By this improvement, therefore, we prevent the deposit of sediment 
amongst the tuhes to the same extent that we remove the evaporation from 
that part to the fire-box, which latter may be more easily cleaned and re- 
paired, if constructed with that view. Secondly, we get yp steam much 
more rapidly. Thirdly, we have in.one compartment water free from turbu- 
lent emotioo, in consequenee of whieh the action of a float for regulating a 
feed-apparatus will be much moro certain, And, lastly, we have an impor- 
tant saving in fuel. 
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ON WROUGHTON'S SELF-ACTING GLASS VENTILATOR. 


Wroughton's self-acting glass ventilator consists of a mahogony vertical 
frame, seventeen inches high, and fourtcen inches wide, standing on a plat- 
form fourteen inches long and eighteen inches wide. Іп the frame is fixed 
a plate of glass, in which are ten horizontal apertures, each two inches anda 
half long, and half an inch wide. Оп the internal side of the glass are fonr 
vertica! brass slides, in which work as many pieces of glass, fixed in a brass 
case, as there are apertures іп the plate, but somewhat larger, in order en- 
tirely to cover them when necessary. Тһе two sets of glass covers are sus- 
pended from a small hrass beam, working on a pivot attached to the glass. 
À small ivory piston, working with a nut and screw in a glass bent tuhe, is 
attached to one set of glass covers. The glass tube contains a column of 
mercury, altogether ahout twelve inches in lengtb, but divided at top into 
two arms, over which are two vertically placed glass tubes, about ten inches 
in length, and bent over at tap, and returning down to the hottom of, and 
close to, the first tubes; these tubes are filled with spirits af wine, which, 
when expanded by heat, acts in conjunction with the mereury (with which 
it is contact) to elevate and depress the glass-covers, so as to admit fresh air 
in proportion to the amount required to keep the temperature of the apart- 
ments at a fixed point, which is ascertained by a scale marked on the glass 
plate. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


SOCIETY OF ARTS. 
February 26.—B, Котсн, Esg., V.P., in the Chair. 


“ On Improvements in the Manufacture of Glass for Optical purposes.” 
By Мг. CrAunzr. 


Heretofore the manufacture of glass fit for the purpose of the optician has 
been a matter invalving great uncertainty and difficulty, and in fact it was 
not till the year 1744 that it was accomplished with any degree of success. 
About this time, however, а Swiss named Guinand, in making some experi- 
ments in the construction of the telescope, found tbe extreme difficulty of 
procuring glass fit for lenses; the difficulty led him to endeavour to make 
glass for himself, and from his labours arose the first process by which glass 
could be made with certainty sufficiently goad in quality for the construction 
of optical instruments, With the death of Guinand his secret was partially 
lost. The invention which forms the subject of Mr. Claudet's paper is 
founded upon the process of Guinand, and is due to a French glass manu- 
facturer named Bontemps, whose attention was first drawn to the subject by 
the son of Guinand himself. The chief defect in optical glass cansisted in 
бігіз and spats; these arose from the great difficulty of properly mixing the 
materials wheo in a state of fusion; it was impossible ta stir the melted 
mass, because the temperature was so high as to destroy instruments of 
metal, and besides by introducing them into the glass it would have been 
tinged with colour, according to the nature of the metal employed. The 
method used by M. Bontemps is to introduce the iron rod used in stirring 
into a clay cylinder closed at one end, so that the glass is entirely protected 
from the injurious action of the iron; the ingredienta are thus effectually 
mingled; the glass is then snffered to cool gradually, the crucible broken 
with care, and the muss sawed transversely inta slices, so that lenses may be 
obtained of the diameter of the crucible. Very large lenses have been pro- 
duced hy these means, and two of a metre in diameter are now in progress 
of manufacture for the Royal Observatory at Paris. 


March 5.—J. Номе, Esq., M.P., V.P., in the Chair. 


“On the Construction of Models for an Ethnographical Museum, and the 
materials best suited for the purpose.’ By Mr. E. DALTON. 

The object of the paper was to bring forward the advantages of such an 
institution, and the result of inqniries and experiments as to the material 
best suited for the construction of models suitable for carrying out thia de- 
sign. The possihility of casting entire from the living model ia not perhaps 
generally known. The late Sir Francis Chantrey effected this upon a Negro 
man. The specimen is lodged at the College of Surgeons, and presents a 
faithful representation of the original, The model of a New Zealander, of 
the Ngatiawa trihe. now іп London, was exhibited as an example of the il- 
lustration of the different races of man proposed to be collected by the Eth- 
nographical Suciety, The head and arms of this specimen consist of wax, 
and werc cast separately und then attached to the body. The hair is re- 
moveable, so as to allow of an inspection of the conformation of the skull. 
The time reqnired for completing this mode! was about fourteen days, and 
its cost, including costume, is estimated at £20, whereas a aimilar model 
undressed, and cust entire, would amount to about £40. The wax of this 
model has been painted іп oi! colours so as to represent the tints of the flesh 
and render it capable of being cleansed without affecting the surface—A 
amall figure of the same material executed by a Mexican artist was placed on 
the table.— Besides wax the author mentions papier mâché, the Cannabic 
composition, wood, and a particular description of clay, found at a depth of 
150 feet helow the general level of London, as substances which might he 
used. The two former, however, require iron moulds for the casts, which 
would render their expense considerable. Тһе expense of models constructed 
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of wood is also against that material. Several models by Mr. Sangiovani 
were placed on the table, all of which are made of the clay above alluded to; 
which, in some respects, assimilates to the pipe-clay used by modellers, but 
has more substance and is less fragile; indeed when dry it is so hard as 
ulmost to resist the file. In appearance it is similar to hard stone or metal, 
particularly when oiled over. It takes oil colours in a permanent manner. 
Tbe figures in the Chinese Collection are constructed of clay and papier 
máché, or layers of paper stretched over clay moulds, and then painted in a 
kind of distemper. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
February 24, 1845.—The Paestmenrt in the Chair. 
The following communications were read :— 


1. (Part IL.) “ Remarks on the Trade Winds, and other Currents in the 
Atmosphere, at Barbadaes ; with on attempt to develope the Causes of Iur- 
тісапез in the West Indies.” Ву Ковент Lawson, Esq., Assistant- Surgeon, 
47th Regiment. Communicated by ALEXANDER BnvsoN, Esq., V.P. The 
concluding part of this paper exhibited in detail the observations made by 
the author while stationed at Barhadues, the results generally indicating the 
influence of the sun and moon on the currents of wind, in modifying, and, 
in aome instances, changing its direction. These changes are inexplicable 
by the theories either of Hally or Redfield, and must be referred to other 
influences than the calorific. tis remarkable that the phenomena connected 
with hurricanes—the most awful calamity, certainly, to which that locality 
is liable—should have so long failed to attract the attention even of those 
who were most deeply interested; a failure which must, in a great measure, 
be ascribed to the too prevalent spirit of attributing every thing remarkable 
to the action of some mysterious agency, iustezd of looking for its cause in 
the operations of nature. 

2. “ Sequel to Dr. Warden's Deseription of the application of a Totally 
Reflecting Prism to the investigation of Disease in the open cavities of the 
Body.” Communicated by Davin Stevenson, Esq. V.P. After stating 
the very great facilities which his prismatic auriscope was found to afford for 
the successful treatment of deafness, the doctor referred to his first series of 
cases published in Dr. Cormark's Medical Journal. The prismatic instru- 
ment far investigating diseases in the cther open cavities of the bady, he 
had still farther improved, chiefly by the introduction of a ‘Aird and magni- 
fying prism, The application of the prism to the examination of strictures 
was next spoken of. Тһе doctor had heen enabled to submit to ocular in- 
spection the puckering of the mucous membrane at the strictured part, and 
to recognize the precise condition of disease, so as to be able to discrimioate 
the treatment which was appropriate, Тһе use of the prism was then pointed 
out in uterine and other diseases of females; also in the unforeseen difficul- 
ties which sometimes occur iu the extraction of the stone in lithotomy; in 
the attachment of ligatures to polypi; the treatment of fistula, &c. Lastly, 
there was exhibited and described the new instrument for surveying the re- 
gions of disease in the throat, so as to facilitate the removal of foreign bodies, 
and for the treatment of ulceratiou and other affections of the glottis and 

ullet. 
£ Thanks voted, and referred to a committee. 

3. “ Description of his Method of preparing the Metallic Plates, and 
Printing from them Music, in raised characters, for the use of the Blind." 
By Jouw Austen, Esq., of Rosemonnt, F.R.S.S.A. 

A Model, with Specimen of the Metallic Plates, and Music Book for the 
Blind, were exhihited. 

Thanks voted, and referred to а committee, 

4. “ Description of a Fire Escape" By Mr. 
Maruen, Miniature Painter, 63, Queen Street, Edinburgh. 
exhibited. 

Referred to a committee. 

5. “ Description of a Portable Scaffold or Machine for elevating the Hose 
of a Fire Engine, ус” By the same. А Model was exhibited. 

Referred to a coromittee. 

The following Donations were laid on the table :-- 

1. Journal of the Geological Society af Dublin, from the commencement 
(excepting Vol. 1, Part 1.) down to Vol. IL, Part V. Presented hy the 
Society. 

2. The Civil Engineer and Architect’s Journal, Nos. 88 aud 89, for January 
and February 1845. Presented by William Laxton, Esq. 

3. Report of William Fairbairn, Esq., C.E. (Manchester), on the Con- 
struction of Fire-praof Buildings. with Introductory Remarks by Samuel 
Holmes, Liverpool, 1544. Presented by William Fairbairn, Esq. 

Thanks voted to the Donors. 


Grorce MARSHALL 
A Model was 


OXFORD ARCHITECTURAL SOCIETY. 


A paper was read by Mr. PATTERSON on “ The Application of Colour to 
the Internal Decorations of Ecclesiatical Buildings” —He observed that there 
were evidences of some use of gilding and colour even in the earliest ages. 
After mentioning examples in Constantinople, Rome, and Venice, he observed 
that he might name a majority of the churches of Italy, from the fourth to 
the fourteenth centnry, as affording specimens of internal coloured decor a- 
tion by means of mosaic. Не proceeded to notice the early introduction of 
painting to the same end, in Italy, Germany, and France; and then went “00 


1845.) 


to mention some facts regarding the history of polychrome in England. Ву 
a canon of the Second Council of Calcuith, held in 816, every bishop was 
enjoined to paint the saints to whom a church is dedicated, either on thc 
wall, on a board, or on the altar, before consecrating it. Gervasius (de Vit. 
St. Dunst.) describes St. Dunstan as a skilful painter; and the same writer, 
in his Chronica, mentions the “ cælunregregiè depictum" of the old cathedral 
built hy Lanfranc, at Canterbury. Mr. P, then read an extract from Мг. 
Dawson Turner’s work on the topography of Norfolk, in which the author 
throws out a hint that the position of that county msy have given risc to the 
decided resemblance to the elder Dutch school whicli characterises many of 
these works. He proceeded to enumerate various frescoes from several 
churches figured in Carter’s Ancient Sculpture and Painting іп England. As 
an instance nf the ancient practice of colouring monumeotal brasses, he 
pointed out a remarkably fine one in Elsiog Church, Norfolk, given in Carter, 
and noticed the traces of colour remaining on the lectern in Eton college 
chapel. Пе also noticed the use of tapestry in decorating churches, adopted 
in most countries to this day. In conclusion, Mr. Patterson coincided with 
a remark which fell from Mr. Freeman at the last meeting of the Society, 
that Overbeck, Cornelius, and the Munich school should be our models, as 
affording, to his own mind, а comhioation of the best characteristics of the 
later ecclesiastical style, with those of the great sccularizers, Raffaelle and 
his successors; he would go so far as to deprecate any but a sparing use of 
half-tints, and even of chiaro-oscuro, in any attempts to restore polychrome 
to its legitimate position in this country. 

Mr. Freeman presented some drawings * of St. Mary's, Leicester, giving 
an account of the church,” which is a highly interesting one, originally of 
Romanesque character, of which style the old chancel, with its magnifient 
sedilia, a rare feature at that date, is а valuable specimen. In the nave, 
carly-English arches have heen eut through the Romanesque walls, and a 
very large aisle added to the south. Пе called the attention of the Society 
to the church at the present time, on account of some restnrations being in 
progress, which he ceuld not approve, although he would attribute their de- 
ficiencies rather to the want of skill and funds, than to any lack of gooid 
spirit on the part of those concerned. Among other errors, he more part - 
cularly alluded to the patching the noble oak roofs with deal, and to the in- 
tention of setting up a fine parelose screen, (already taken down,) as a геге- 
dos to the altar, which is ahout іо he moved from its present position in the 
great south aisle to its correct place in the chancel. Не implored all mem- 
bera who had any influence in Leicester or its neighbourhood to use it with- 
out delay in endeavouring to rescue a venerable and already much ahused 
building from further disfigurement. 


ROYAL INSTITUTE OF BRITISIT ARCHITECTS. 


The Institute have resolved that the Medals of the Institute be awarded 
next year to the authors of the hest Essays on the following subjects :— 

1. On the Adaptation and Modification of the Orders of the Greeks by the 
Romans and Moderns. 

2. On the History and Manufacture of Bricks. 

Each Essay to he written in a clear and distinct hand, on alternate pages, 
and P be distinguished by a mark or motto, without any name attached 
thereto, 

That the Soane Medallion be awarded to tbe best Design for a Royal 
Chapel, with seats for five hundred persons inclusive of the suite, attendants, 
т choir; the building to be detached, and in a classic Roman, or Italian 
style. 

The drawings of the elevations and two sections, to be to а scale of } of 
an inch to the foot,—the plans and perspective view to X of an inch to the 
Íoot, and tinted with India ink or sepia only. 

The competition is not confined to Members of the Institute. 


DIRECTIONS FOR CANDIDATES.—Esch Essay aod set of Drawiags із to he ac- 
companied by a sealed letter, containing the name ofthe writer witbin, and on the out- 
aide the same motto as that attached to the Essay or Drawings; this is to be enclosed in 
в sealed envelope, containing an address, to which a communication may һе seut of the 
decision of the institute, and directed— 

“То the Нопагагу Secretaries of the Royal Institate of British Architects. 
Essay for Medal (or) Drawings for Меца! (Motto)."' 

The packet, зо prepared and directed, is to be delivered at the Rooms of the Institute, 
on or before the 3lat of Decemher, 1845, by 12 o'clack at noon. 

The Council will not consider themselves called upan to adjudge а premium, unless the 
Essays or Drawings be of sufficient merit to deserve that distinction; and, if the best 
Drawings should be by a candidate who has heen successful on a former occasion, the 
institute reserve to themselves the power of adjudging such other adequate reward аз 
they may think Bt, and of awardiag the medals offered to the second in merit. The 
Kssays and Drawings, to which premiums are awarded, hecame the property af the Insti- 
tute, to be published by them if thought fit. In ease of the papers not being published 
popin 18 months after receiving the medals, the authors will he at liberty tu publish 

em, 

Further laformatíon may he had оп application to the Secretaries. 


DECORATIVE ART SOCIETY. 


Feb. 26.—“ The Interior Decorations of the celebrated Colicgiate Chapei 
of St.'Stephen, as finished by Edward ПІ. in his Palace of Westminster, 
A.D. 1348. Ву Mr. Crann, V.P. 

The information contained in this paper was derived from Мг. Crabb's 
acquaintance with the original painting, and with Mr. Lee, who for twenty- 
five years was the officer in trust of the building that had formed the ancient 
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palace, Іп 1800 the Act of Union rendered it necessary to provide aceom- 
modation for the Irish members, and in taking down the wainscotting it was 
discovered that the walls of the louse of Commons were covered with paint- 
ings and gilding. Copies of those at tlie east end were taken and published 
һу Mr. Smith, in 1807, as also by the Antiquarian Society. Extensive dis- 
enveries were subsequently made, and Mr. Lee eventually obtained sufficient 
information to trace out the original plan of the painted decorations which 
had adorned this chapel, and to restore them in a miniature series of water- 
colour drawings. Mr. Crabb described the localities of the ancient palace, 
the decorations of various apartments, particularly the chamber of the Moly 
Cross, built by Neary ПІ. and adnrned with historical paintings, and which 
continued to be used as a council-roam to the time of Queen Elizabeth ; also 
many precepts of this king. In one, he directs “that a list or border shall 
be made, well painted with images of our Lord, and Angels with incense pots 
scattered over the border, also the four Evangelists.” Another was thought 
to justify the inference that the paintings ordered to he done in a certain 
low chamber in the King's garden were intended to be representations of che 
siege of Antioch, taken hy the Christians in the first crusade, 1098,as a book 
in French on that subject is ordered by a former mandate to he delivered to 
* Пепгу the keeper of the wardrohe, for the Queen's use." Тһе ceiling of 
the painted chamber of St. Edward's was flat, aud curiously designed with 
scroll wark and the heads of the Prophets, and the seraphim with seven wings, 
from Isaiah. Тһе walls had been painted with subjects, part of which were 
battle pieces, taken from the two Books of Maccabces; these were certainly 
as old as 1322, prohably older, for in a M.S. of Simon Simson and Hugo the 
Illuminator, in the усаг 1322, preserved in the library of Benett Cullege, 
(C.C.C.) Cambridge, there is the following passage :—“ At the other end of 
the city (London) is а monastery of Black Munks, named Westminster, in 
which all the Kings of England lie buried, and immediately joined is that 
most famous palace of the king in which is that well-known chamber оп 
whose walls all the histories of the wars of the whole Bible are painted 
beyond description, and with most complete and perfect inscriptions in 
French, to the great admiration of all beholders, and with the greatest regal 
magnificence.” Many other records exist where the name of Master William 
the painter, a monk of Westminster and of Florence, is mentioned, and thus 
we know he was an Italian. Henry ПІ. was an admirer and encourager of 
the Fine Arts, aud by the Exchequer Mandates we obtain an insight into the 
nature of the painted decorations in use at this early period, and by the enu- 
meration of the items іп the Exchequer Rolls of Edward 1., relative to the 
first chapel of St. Stephens, such as white lead, red lead, vermillion, azure, 
gold and silver, oils and varnishes, we have further proof that oil painting 
was in use as early as the thirteenth century. 

Mr. Crabb then proceeded to mention, that in conformity with the ancient 
eustom of attaching a chapel to every residence of importance, the first 
chapel for tbe use of the palace of Westminster was founded hy Stephen, 
A.D. 1150. And upon Edward lIl. and his Queen Philippa's return from 
their conquests іп France, they determined to rebuild the chapel with the 
utmost magnificence in a style that should surpass whatever had been pre- 
viously attempted in any land. The principle of design upon which the 
arrangements and decorations of the chapel were made, was explained—with 
observations upan the richness of dress at the period, and the interest at- 
tached to these peculiarly illuminated edifices, raised at a time when the 
Arts, struggling for existence, yet appear to have held no inconsiderable 
power over the warlike taste of the period. Bearing in mind this feeling for 
magnificent effect, we can easily understand the desire for its extension to 
buildings and architectural embellishments by an assimilating sumptuousness 
of style in coloured decorations—and much more easily the plan of the 
design adopted for his Chapel Royal, produced on the principle that no work 
of beauty “should be void of signification," the architectural design would 
be formed in conjunction with the sculptured and pictorial embellishments. 
The chapel consisted of a nave without aisles, the roof rising to a very high 
pitch, the five windows on each side were remarkably enlarged by dcep 
splayings, and thus a striking and peculiar effect was obtained. The piers 
narrowed, richly painted, and relieved by grey purbeck marhle shafis, em- 
bellished with thousands of gilt pater, continued one successive, varied, but 
unbroken effect of magnificence along the whole side, again carried upwards 
by the coloured and gilded cornice and timber roof. In the piers it was 
proposed to place the statues of our kings from the Norman Conquest down 
to Edward 111. Upon the walls, under a superb canopy of open tracery and 
slender clustered columns, were painted figures of angels, each hearing a 
mantle, emblazoned, and of different colours, heing the armorial hearings of 
noble contributors, and the Moly Knights, to whose honourable keeping the 
edifice was particularly iutrusted : at the east end upon each side of the altar 
were to be introduced the king and his family kneeling; and upon the walls 
themselves, together with the windows, were to he depicted the history of 
the Bible, all the leading events from the Creation to the death of the Apos- 
iles. Тһе quarterings of the French Arms and English Lions were to be 
freely introduced, as also the Fleur-de-Lis and French Lily, as marks of Ed- 
ward's supremacy. Thus the general notion will be understood as one to 
ercate an apartment of magnificent size, adorn it with a picturesque ronf, rich 
architecture, clahorately sculptured, and to fill the walls and windows with 
a connected series of historical paintings of our faith, aud the minor portions 
with single figures, emblazonry, gilded and painted tracery work. ‘The 
habiliments of the priests were also provided, and of the richest materials, 
and others for the Court to wear during mass. The paintings were pecu- 
liarly treated, and the most careful finish pervaded the whole, 
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The chapel was suppressed and its wealth transferred hy Henry VII. Mr. 
Crabb traced its history down to 1800, giving the authoritities upon which 
his descriptions were founded, and quoting the existing Exchequer Rolls re- 
lating to its first erection and subsequent repairs by different kings. And he 
concluded by saying, ** That magnificent example of Italian ecclesiastical Art, 
I recently had the pleasure of bringing before you, should not be forgotten 
on the present occasion. The rebuilding of St. Stephen's resulted from a 
vow made by Edward and his Queen during the French wars, and was finished 
in eighteen years—1318. The Certosa of Pavia, whose sumptuous decora- 
tions were continued with equal taste, spirit, aud expense, during three cen- 
turies, and form a perfect chain and example of the Fine Arts in Lomhardy, 
was commenced А.р. 1396. Those who are disposed to pursue for them- 
selves the inquiries which were thus hinted at, will discover the close соп- 
nexion of the fundamental principles of design exbibited in each building 
with its peculiar purpose. The Chapel of St. Stephen, intended for a sump- 
tunus temple, fit for princes to worship in, was a space uninterrupted by 
pillars of rich and elegant Gothic architecture,—every ingennity heing used 
to increase richness by the aid of au unusual breadth of light, gilding, and 
colour, Its roof, pavement, walls, und windows, combined to produce an 
apartment suitable for the chapel of a royal palace, and the most magnificent 
which the arts of the era could produce. The church of the Certosa was 
later. Art was then advancing with giant strides towards the age whose 
illnstrions men yet continue to shed an undiminished lustre over their coun- 
try. This building was for a different purpose. The interior, with all its 
profusinn of rich expenditure, was to impress the spectator by its solemnity: 
its massive columns, wide-spread arches, subdued light, quietly illuminatiog 
the lengthy vista cf marhle walls, aud rendering dimly visible the sparkling 
of gilded stars from its deep azure-colnured vaults,—with ideas of the infinite 
and snblime; and, by the beauty of its details and their harmonious effect, 
to soothe the turbulent and stormy passions.” 

Mr. Crabb concluded by observing “ it may not be exactly within my pro- 
vince to nntice, but there does appear something greatly to be admired in 
the idea of a Temple of Worship exhibiting the perfect production of every 
ingenious Art which the bounty of the Creator has pleased to bestow upon 
Man. А religion, thus exhibiting in its churches a combination of studied 
magnificent effect as a whole, and an endless application of the highest ex- 
cellencies in the detail, must he allawed to speak an intelligent language 
plainly indicative to the general people of that perfection required in the 
worshipper. Let no labour or expense be thought tao great which will con- 
tribute to the honour and embellishment of the [louse of Prayer, was the 
precept of those шеп whose works we һауе tbis eveuiog been considering." 


MEMOIR OF THE LATE Н. R. PALMER, Е. R.S., &c. 


Mr. Henry Robinson Palmer, F.R.S., V.P. Inst. C.E., was horn at Hackney 
іп 1795, and was edncated at the academy of his father, the Reverend Samuel 
Palmer. About the year 1311 he was apprenticed to Mr. Bryan Donkin, in 
whose works he acquired a practical knowledge of the use of tools and of 
mechanical drawing. In the year 1816 Пе was engaged by Mr. Telford, who 
soon became so much attached to him as to entrust him with his confidential 
business, and he was employed npon most of the engineering works then 
under Мг. Telford's direction. Не completed many elaborate surveys at that 
period, and his accuracy as an observer was such that the details of the ex- 
periments ou the Grand Junction Canzl (in 1822), were placed entirely in his 
hands. И was for these experiments that he first improved the Dynamo- 
meter, by adding a piston working in а cylinder vf oil, so as to diminish the 
vibration of the index point. About this time he invented the ** Suspension 
Railway,” for which he obtained a patent, but which was only tried on two 
short Jengths at Cheshunt, and in the Victualling Yard at Deptford. Пе 
also invented and patented the system of constructed roofs, &c., of corrugated 
wrought iron, which principle he subsequently extended to cast iron, and 
constructed a bridge ou that plan at Swansea. The wronght iron roofs һауе 
been extensively used. Не also intrnduced a modification of the system as 
applied to porcelain tiles for roofs. In 1826 he left Mr. Telford, on being 
appointed resident engineer to the London Docks, which position he held 
until the year 1835. During that period he designed and execnted the 
Eastern Dock, with the warehousing sheds, the Shadwell entrance, lock and 
basin, the communication lock from the basin to the Eastern Dock, with the 
requisite lock gates, bridges, &c., and several other works. 

After the completion of the works at the Loudon Docks, he removed to 
Westminster and became cxtensively engaged in parliamentary business, in 
surveys for canals and railroads, the improvement of harbours, and in the 
designing and execution of works of magnitude, among which may be men- 
tioned, the surveys for the South Eastern and the proposed England and 
Ireland Union Railways; the design and execution of the new harbour and 
lock of Port ‘Talbot, South Wales; the Ipswich Docks; the improvement of 
the Harbours of Penzance and Neath, and the project for the intended ship 
canal to Manchester. 

The action of tides, with their effects upon beaches, was to him a favourite 
subject and he contributed some able papers on tides and on the movement 
of shingle, to the Royal Society, (Vide Phil. Traus, 1831, р, 209; 1834, 
р, 967), of which he was clected a Fellow in 1831. 
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Mr. Palmer was a great advocate for the formation of scientific societies, 
and, even during his apprenticeship, about the year 1813-14, he organized at 
Bermondsey a society of workmen, composing practically a Mechanics’ Insti- 
tute, so many of which have been subsequently formed. 

Iu the latter end of the хеаг 1817, Mr. Palmer conceived the idea of as- 
sembling a few young men occasionally, to discuss scientific subjects. Не 
communicated his views to his trieud, Mr. James Jones (who subsequently 
became his assistant in his principal works). Mr. Field was then consulted, 
and on his entering enrdially into the project, Messrs. William and Thomas 
Maudslay, Charles Collinge, James Ashwell, and John Thomas Lethbridge 
were assembled, and on the 2nd of January, 1818, the first meeting was held ; 
an address was read hy Mr. Palmer, and from that meeting origioated the 
“Institution of Civil Engineers." Іп 1820 Mr. Telford became interested 
in the welfare of the infant Society, and became its first President. In 1828, 
through his instrumentality, the charter of incorperation was obtained, and 
at his death he munificently endowed it. Mr. Palmer was always devotedly 
attached to the Institution, and, as long as his health permitted, his attend- 
ance asa Vice President was unremitting; he contributed several good papers. 
and he seldom failed to take part in the discussions, which he considered the 
most valuable feature in the proceedings. 

Since Mr. Pahner's decease, which took place on the 12th of September, 
1844, Mrs. Palmer has liberally presented, through your Vice President, Mr. 
Field, the greater part of Mr. Palmer’s drawings, M.S.S., and models, which, 
when arranged, will be found to contain much interesting matter, indicative 
of the excellent talents he pnssessed. ІН memory will be long esteemed by 
his friends, and by the members of this Institution be should always be re- 
membered, as its founder and constant friend. 


WESTMINSTER NEW PALACE (THE NEW HOUSES OF 
PARLIAMENT.) 


Сору оғ THE Arcuitect’s Report as TO THE PRESENT STATE OF THE 
Works, WITH ESTIMATES. 


“ The centre and curtain portions of the river front are roofed in. Тһе 
north wing is up in readiness for the roofs, part of which are already fixed, 
апа the remainder are being put on. Тһе south wing is nearly up to the 
level of the roofs, which are prepared, and іп readiness for being fixed. 

“А considerable portion of the north flaok of the building is now being 
roofed io, and the south flank is up to the level of the roof, which is being 
prepared, and will soon be ready forfixiog. Тһе remainder of the north 
and south flanks, together with the turrets and pinnacles surmounting them, 
will be completed in the course of the present year. 

“ The Victoria Tower is carried up to a height of 38 feet, and the clock 
tower is at a height of 36 feet above the grouud. 

“The House of Lords is roofed in, and the ceiling and other fittings of 
that chamber are in band. The central tower is carried up to a height of 
28 feet above the ground. Тһе House of Commons is about 30 feet above 
the grouad, and will be roofed in during the present year. 

“The other portions of the building are, upon an average, 30 feet above 
the level of the ground, sone of which are in readiness for the roofs (now 
nearly ready for fixing,) while others are beiog roofed in. 

** The alterations directed to be made at tbe Victoria Tower and Gallery 
and the Queeu's robing-room have beeu carried into effect. 

“А contract has been entered into for the finishings of the entire building, 
and those of the ITouse of Lords, and the rooms provided for the business of 
that House are in hand. 

* Some delay has taken place in the fixing of the ironwork of the roofs, 
owing to the unsettled state of the iron trade, and difficulties with workmen. 

“The stone for the exterior of the building is still continuing to be sup- 
plied in great abundance, and of most excellent quality. 

* January 3. “CHARLES Barry.” 

LINCOLN., 
£ з. d. 
Sum stated by Mr. Barry in evidence before the Select 

Cominittee of the House of Commons of last session . 

Deduct for purchase of premises and miscellaneous ex- 


1,016,924 12 9 


penses . . . . . 90,600 6 6 
926,319 6 3 

Add for alterations at Victoria Tower, &ec. . 5 800 0 0 
And for residence of Clerk of Crown о 6 1,94 0 0 
923,913 6 3 


Estimate of the total cost of the building, according to the latest plan 


approved £928,913 65. 34. 
LiNCOLN. 


1845.) 


METROPOLITAN CHURCHES. 
Cost of huilding New Churches, aud the number of Sittings they contain. 


No. of Cost. 
Parish, Name of Church. Sittings. € 
Camberwell, St. Mary Magdalene, 1,080 . 4,000 
Ditto, St. Paul's, 700 . 7,000 
Chelsea, Upper, St. Saviour's, 1,198 . 5,400 
Ditto, St. Jude's, 850 . 3,500 
Hackney, St. James's 1,200 . 5,597 
Ditto, St. Philip’s 1,200 . 5,301 
Islington, St. James's, 1,0084 . 5,800 
Ditto, All Saints, 1,100 . 4,256 
Ditto, St. Stephen's, 892 4,302 
Kensington, St. Jolin's, 1,440 8,500 
Lambeth, Trinity, 1,070 . .t,147 
Ditto, St. Michael's 1,210 . 4,000 
Ditto, All Saints, 1,480 . 6.468 
Limehonse, St. James's, 1,040 , 5,729 
Paddington, St. James's, 1,500 . 10,000 
Rotherhithe, Trinity, 1,000 . 
Ditto, All Saints, 1,002 4,008 
Shoreditch, St. James's, 1,224 . 5,597 
Ditto, Christ Church, 1,05% 4,245 
Stepney, St. Peter's. 1,400 . 5,691 
Ditto, St. Thomas's, 1,100 . 6,408 
Ditto, All Saints, 1,111 5,400 
Ditto, Triuity, 1,213 . 0,030 
St. Bride's, Fleet-street, Trinity, 1100 . 4,398 
St. George's, 1Тапоуег-зчиаге, St. Paul's, 1,700 . 15,000 
St. George's, Southwark, St. Mary's, 1,200 . 4,627 
St. Luke's, St. Paul's, 821 . 5,640 
St. Margaret's, Westminster, Christ Chureh, 1,550 . 8,600 
St. Рапсгав, Christ Church, 1,700 8,000 
Ditto, АП Saints, 1,280 6,500 
Whitechapel, St. Math's, 1,000 . 5,758 
Extra Parochial, St. Thomas Charter- 
house, 1,016 7,602 
Ditto, Kensal-green, 3,100 
Bethnal-green, St. Peter's, 1,130 , *6,515 
Ditto, St. Andrew's, 1,006 5,436 
Ditto, St. Philip's, 10012285985 422 
Ditto, St. James the Less, 1,143 . *6,107 
Ditto, St. James the Great, 1,000 . *7,069 
Ditto, St. Bartholamew’s, 950 5,157 
Ditto, St. John’s Chapel, 800. 704 


ж This cost includes the Parsonage-house, 


MODE OF COLOURING DAGUERREOTYPE PICTURES. 
(By C. G. Page, Prof. Chem., Columbia College, U.S.) 


In the montb of December, 1842, 1 instituted a course of experiments to 
determine the effects of oxidation upon the surface of Daguerreatype pic- 
tures; and arrived at some beautiful results in fixing, strengthening, and 
colouring these impressions. Numerousand arduous duties of a public nature 
have prevented me from investigating the subject as 1 wished; and 1 there- 
fore present the facta, for others to adopt asthe basis of what promises to he 
a most interesting course of study and experiment. First, a mode of fixing 
and strengthening pictures by oxidatian:—The impression being obtained 
upon a highly polished plate, and made to receive, by galvanic agency, a very 
slight deposit of copper from the cupreous cyanide of potassia, (the deposit 
of copper being just enough to change the colour of the platein the slightest 
degree,) is washed very carefully with distilled water, and them heated over 
a spirit-lamp, until the light part assumes a pearly transparent appearance. 
The whitening and cleaning up of the picture, by this process, is far more 
beautiful than by the ordinary method of fixation by a deposit of gold. A 
small portrait fixed in this way, more than a year since, remains unchanged. 
Аз copper assumes various colours, according to the depth of oxidation проп 
its Surface, it follows that if a thicker coating than the first mentioned can 
he put upon the plate without impairing the impression, varions colours may 
be obtained during the fixation. It is impossible for me to give any definite 
rules concerning this last process ; but I will state, in a general way, that my 
best results were obtained һу giving the plate such a coating of copper as to 
change the tone of the picture,—tliat is, give it a coppery colour, and then 
heating it over a spirit lamp until it assumes the colour desired. 1 havenow 
an exposed picture treated in this way at the same time with the two above 
mentioned ; and it remains unchanged. 14 is of a beautiful green colour, and 
the impression has not suffered in the least hy the oxidation. For pure land- 
scapes, it has a pleasing effect; and by adopting some of the recent inven- 
tions for stopping out the deposit of copper, the green colour may be had 
wherever desired. ln some pictures a curious variety of colours is obtained, 
owing to the varying thickness of the deposit of copper, which is governed by 
the thickness of the deposit of mercury formingthe picture. In one instance, 
a clear and beautiful ruby colour was produced, limited in a well defined 
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manner to the drapery, while all other parts were green. To succeed well 
in the first process, viz., that for fixation and the production of the pearly 
appearance, the impression should be carried as far as possible without so- 
larization, the solution of the hyposulphate of soda should he pure and free 
from the traces of sulphur, the plate should be carefully washed with dis- 
tilled water, both befare and after it receives the deposit of copper,—in fact, 
the whole experiment should be neat!y performed, to prevent what the French 
signiticantly call ѓаслеѕ upon the plate, when the copper comes to be oxidized. 
—Sillonan's Journal, 


RAILWAY FROM BOMBAY TO THE GHAUTS. 


It is with great pleasure that we find that the spirit of commercial 
enterprise which is naw so generally directed towards Railway specu- 
lations із about to be extended to India, as advocated by us some time 
since. This, ofall our colunial possessions is that in which the соп- 
struction of railways may be expected to have the most beneficial 
tendency both in а сопипегсіа| and political point of view. The den- 
sily of the population, the form of the country presenting enormous 
inland districts far remote frum the sea, the limited extent of fresh 
water communication—for the rivers of the Decean are comparatively 
few and uonavigable—the dilfieulties in travelling which arise from 
the excessive heat vf the climate, all concur in demonstrating the im- 
mense advantage of railway communication in India. The labours of 
those who make India the field of pecuniary speculation have hitherto 
been directed almost solely by a desire of aggrandisement, and scarcely 
atall by any wish to permanently benefit the country of their tem- 
porary residence. “lt is our protectiun Шай destroys India," says 
Burke, “our conquest there, after twenty years, is as crude as it was 
the first day. The natives scarcely know what it is to see the grey 
head of an Englishman. Young men (bays almost) govern there, 
without suciety, and without sympathy with the natives. ‘They have 
no more social habits with the people than if they still resided in 
England; nor indeed any species of intercourse but that which is ne- 
cessary to make a sudden fortune, with a view to a remote settlement. 
Animated with all the avarice of age and all the impetuosity of youth, 
they roll in, one after another, wave after wave, and there is nothing 
before the eyes of tlie natives but an endless, hopeless, prospect of new 
flights of birds of prey aud pussage, with appetites continually re- 
newing for a food that is constantly wasting. Every rupee of profit 
made by an Englishman is for ever lost to India. With ns аге no 
retributary superstitions by wliich a foundation of charity compensates 
through ages to the poor fur the rapine and injustice of a day. With 
us по pride erects stately monuments which repair Ше mischief which 
pride has produced, and which adorn a country out of its own spuils. 
England has erected no churches, no hospitals, no palaces, no schools. 
England lias built по bridges, made no high roads, cut no navigatiuns, 
dug out nu reservoirs, Every other conqueror of every other de- 
scription has left some monument either of state or af beneficence be- 
hind him. Were we to be driven out of India this day, nothing would 
renmin ta tell that it had been possessed by any thing better than 
the ouran-outang or the tiger.” 

The severity of truth contained in this eloquent passage is much 
diminished in our own times, Still however the mercenary spirit of 
English adventure is but tov apparent even now, and every effort to 
render our domination beneficial by the construction of great public 
works, must be considered for a long time to come not so much the 
conferring of a favour as the reparation of an injury. 

We have been led to these remarks, which are perhaps almost too 
speculative for the nature of our subject, by the receipt from a cor- 
respuudent in India, ol a supplem.nt to the Bombay Government 
Gazette, containing the report of a Committee appointed by the In- 
diau Government in Council, to examine the scheme of a projected 
railway between Bombay and the Thull and Bhore Ghaut Roads, laid 
down by Mr. С.Г. Clark, С.Е. We extract the following part of the 
report, which gives a correct idea of the route of the line. 

It is proposed to recover from the sea beach between Warree and Chinch 
Bunders, a space of 1,800 feet long and 300 feet wide, for the Bombay ter- 
minus. From this spot the linc commences on the level of the adjoining 
roads, and crossing the Warree Dunder-road passes through the large field 
used for stacking timber, it then crosses the Mazagon-road near the entrance 
to the Police-office, Neshit-lane, near Mrs. Nesbit’s chapel, and the Parell 
road near tbe three miles stone, whence, passing on to the flats to the north 
of the Byculla Tank, it skirts the private lands adjoining the Parell-road, and 
crossing the Mahim and Dharavee roads, joins the Sion Causeway, near its 
south-western extremity. lt then crosses twice the causeway, and three 
times the present line of the Tannah road, nearly following its course to 
within a short distanee of Koorla, where leaving it to the west, it passes near 
the villages of Neopara, Ghat- Kooper, Ircooly and Bhandoop, and rejoins the 
Таппай road near the 20 miles stone ; Мг, Clark has not yet determined ou 
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a site for a bridge across tbe Tannah river, bnt he has stated his belief, that 
a little below Таппай there is a more favourable spot than at Tannah itself, 
and that hy adopting it, the line will avoid entering the towa of Tannah al- 
together. From Tannah the line passcs round Persick Point, to a village 
about four miles distant, culled Dynhoolie, to which point only Mr. Clark 
proposes haviog a donble line of rails. From Dynhoolie one branch runs 
through Culliao, crossing the Cullian river about four miles above the town, 
to Purgah, on the Thull Ghaut road, and the other branch following the 
general course of a road projected by Major Peat, from Tannah to the 6 miles 
stone on the Poona road, which it cross, descends into the valley of the Apta 
river, and again approaches the Poona road near the 18 miles stone, and runs 
nearly parallel with it to Kapoolee at the foot of the Bhore Ghaut. 


In order that the reader may clearly understand the nature of the 
project, it is necessary to remind him briefly of the geographical 
position of Bombay. Bombay is situated on a small island to the west 
of the main continent, and separated from it by a narrow creek; the 
most contracted part of this channel is at the town of Таппай; at or 
near which town the railway is intended to cross to the main land. It 
then branches off in two directions, one northwards, the other south- 
ward. Both branches гип somewhat parallel to the range of moun- 
tains, the Ghauts, which extend along the whole western coast of In- 
dia. The length of railway proposed is 79 miles, namely, 25 miles of 
double, and 51 of single rails. The termination of the northern branch 
is at Purgah, near one of the Ghauts called the Тїї; the southern 
branch would facilitate communication with the important town of 
Poona, and we believe, by it with Madras. The travelling distance 
from Bombay to Poona is 95 miles. 

It will be seen that the benetits expected from this railway are 
principally local, and affecting local traffic; we presume however that 
it would be made serviceable for facilitating communication between 
the three great presidencies and the interior of India. At least, as 
the commencement of railway undertakings in India, it will greatly 
stimulate the desire for those great connectiog railroads which wo may 
hope to see one day accomplished in that country. 

The following extracts are from the report of the Committee, of 
which we have given the commencement. 


It must be borne in mind, that not only has no part of the line of the pro- 
posed railway been surveyed, but that not a single level has been taken, with 
the object of ascertaining its merits for a railroad; indeed, one portion of it 
has not even been seen by any party whose evidence, written or verbal, we 
had the opportunity of obtaining. lt is clear, therefore, that any estimate 
for a railway, formed on such imperfect data must be liable to contain very 
extensive errors. 

Among the most expensive works connected with railways, are the vast- 
cuttings and embankments frequently found necessary ; Mr. Clark assumes, 
nnd for a considerable portion of the line we think be is likely to prove right, 
that 2n embankment of an average height of four fect, will carry the rails 
over the whole distance on a level, or with gradients so trifling as to be un- 
important; but untila section of the conntry is taken, it is impossible to 
foresee to what extent cutting and embankment may prove necessary. 

The opinion above expressed in favour of Mr. Clark's assumption, that an 
embankment fonr feet in average height will he suflicient to carry the rails 
on a level, over 2 considerable portion of the lioe, is based on the following 
ізсіз; from the Bombay Terminus to the flats, the line passes over a portion 
of the island formerly overflowed by the sea; from Byculla along the flats to 
Sion, an embankment will he necessary, but 2 feet will keep the гайв clear 
of the floods, and it will depend on the general level of the line how much 
higher it may prove necessary to raise it, but in the deepest part it probably 
would not exceed 4 or 5 feet. А litile beyond Sion some entting will pos- 
sibly be necessary, hut the distance is very short, and the amount unimpor- 
tant; on approaching Koorla the land is nearly on the level of the higher 
parts of the flats of this island, viz. a few feet above high water mark, as is 
proved by the tide flowing up to Ше road side. From Koorla to the twen- 
tieth mile stove the line runs nearly parallel with the western bank of the 
Tannah river, it has been surveyed by Captain Crawford of the Engineers for 
a road, and he states, that, along the whole of this line there need not be a 
rise of 10 feet; from the twentieth mile stone to Tannah the line passes over 
an extensive tract of rice fields ; from Tannah to Cullian the line again skirts 
the bank of a tide river over singularly flat country, and from Dynhoolie to 
the sixth mile stone on the Poona road ; the liue has been surveyed by Capt. 
Estridge of the Engivecrs, who has informed us that in the whole distance 
there is only one hill, and that, be thinks, may he turned or avoided altoge- 
ther. Beyond the sixth mile stone on the Poona road, we fear that some 
undulating country will be found, but Mr. Clark, who has examined it, is of 
opinion that by following the conrse of the Apta Valley the difficulties may 
be avoided. 

„ The rate in the Department of Pablie Works at the Presidency for exca- 
vating foundations is 12 nnnas (about 18d, English)* per 100 eubic feet (32 
cubic yards), but considering the increased difficulty of workiag in a confived 
cutting, that labour in the Concan is cheaper than in Bombay, and that par- 
ties are readily found to contract for less than engineer officer’s estimates, it 

1 E, 5 B 1 0 a 


* Sixteen annas are equivalent t2 1 rupee, which we have taken as equivalent to 2s, in 
English money, 
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has been assumed, that the work may be performed from side cuttings for 10 
avnas (about 154. English), per 100 cubic feet (32 yards). 

Mr. Clark proposes to convey all merchandize by horse power, but pas- 
sengers, coolies and their loads, cattle, sheep, &c. by locomotive power at 
high rates of speed, and to have two trains a day in each direction. From 
calculations we have made, we are of opinion, that for the estimated passen- 
ger traffic at the average speed prevailing on railways in England, ten loco. 
motive engines including spare ones will not be found too large a number. 


The report enters into a minute detail of the traffic that it is assumed 
will come upon the line of railway, which appears to us to be founded 
upon rather too low a scale, but even by the Commissioners cautious 
calculations, it appears that the project will yield near 5 per cent. 
profit on the capital to be invested. 


Sketeh Estimate* of the probable expense of the proposed Bombay Great 
Eastern Railway, ealcutated by the Committee of enquiry appointed by 
Government, upon the data eontained in the aeeompanying report, and the 
information afforded by б. Т. CLARK, Esq., С.Е. 


One mile of double line of Railway between Koorla and Tanna. 
718080 feet cube earth-work as per plan, 34 feet broad and 4 feet deep, 
79786 , add 3th for settlement. 


£498 
174 


797866 p total filling in embankment from side cuttings 
3190 feet run masoory culverts per mile . 
21120 feet cube ballasting for blocks, 4 feet wide and 1 foot deep 105 
42240  ,, metalling for horse tracks, 8 ft. wide & 1 ft. deep 211 
Хо. 5280 stone blocks hammer dressed with setting and bed- 


ding chairs, 6 feet x 2 feet x 1 foot 3 5 1584 

1320 joint chairs with pius and keys weighing 173 tons, at 
£10 per ton 2 . : : 177 

3960 intermediate chairs with pins and keys weighiog 444 tona, 
at £10 per ton . с . : 442 
91120 feet тип wrought iron rail 65 Ib. per R. yard, at £9 per ton 1838 
Tools 5 о : о 25 
9000 , drain tiles for surface drainage, with fixing 29 
5086 
Add 5 per cent. for sidings . o 254 
Estimated cost of one mile . . . 5341 
Ditto ditto of 28 miles . 5 5 о 149,553 

eee 
One Mile Single Way as above. 
422400 feet cube earthen work as per plan, taken at 20 feet 
wide and 4 feet deep. 
46933 feet cube, add 3th for settlement, 

469333 feet cube filling in embankment from side cuttings £293 
2326 feet run masonry culverts per mile : - 116 
10560 feet cube ballasting for blocks, 2 ft. wide and 1 ft. deep 52 
21120 5, metalling for horse tracks, 4 ft. wide & 1 ft. deep 105 

No. 2640 stone blocks hammer dressed with setting and bed- 
ding chairs, 2 ft. square and 1 ft. thick 2 a 492 

2640 joint and intermediate chairs weighing 31 tons, at £10 
per ton с > . 310 
10560 wrought iron rail 65 lb. to running yard at £9 per ton 919 
Tools . . . о . 12 
2601 
Add 10 per cent. for sidings . . . 260 
Estimated cost of one mile З . 5 о Ip 
Ditto ditto of 51 miles : 5 y 145,956 

Forming а Terminus in Bombay. 
31200 feet cube excavating foundation o о - 02 
144600 , stone and chunam masonry to wharf wall 2602 
29400 feet super Khankee facing of wharf о . 1470 
4320000 feet cube filling in with earth — . 5 12960 
Estimated cost of Bombay Terminus 5 5 17,095 
Crossing Sion Marsh. 
Estimated expence in addition to ordinary mileage о 1570 
Bridges. 


Tanna Bridge 5 : . 

' Taloga Bridge 200 feet long and 12 feet wide 6 
Ditto small ditto, 60 fect long aud 8 feet wide 
Nowra Bridge, 140 feet long and 15 feet wide 
Assoot ditto, 40 feet long and 8 fect wide 
Khapoble ditto, 96 feet long and 10 feet wide 
Kolnpoor ditto, 120 feet long and 9 feet wide 

| Ditto small ditto, 40 feet long and 9 feet wide 

patios јем ИП [ТҮП КӨ” (ТШЕ 

* The amounts in the original are given іп Rupees; but we have here glven the cor- 

responding sums of English money. 
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Choke Bridge, 148 feet long and 11 feet wide . . £1800 
Small Bridges from Puraick Point to Callian . . 1000 
Ditto ditto from СаШап to Purgah . . . 1000 
Callian Bridge . . . . . 20000 

43,500 


Termini Stations and Goods sheds. 
Termians Station in Bambay, 60 ft. hy 56 ft. and 18 ft. high . 7 
Seven station houses at other termini and intermediate stations 
Engine-house and fitting-shop, Bamhay, 70 ft. by 50 ft. and 18 


fi. high о . 5 . 
Two ditto at other termini, 32 ft. by 20 ft, and 18 ft. high 5 
Carriage building shed, 60 ft. by 40 ft. and 12 ft. high А 
Ditto ditto . 


Shed for warehousiag goods by Bombay, 300 ft. by 80 ft. and 

18 ft. high 5 . . 5 ; 
Fonr ditto ditta outstations, 100 ft. by 30 ft, and 18 ft, bigh . 
Enclosure walls of termini 


Fitting np sheds 5 . 5 5 o 8 
Estimated costzof termini statiop-house, «с. ‘ 5 3 
Supply of Waler, 
One teak in Bombay for 50,000 gallons r E . 350 
Four ditto at stations, each 25,000 gallons 5 . 700 
А well in Boinbay о о о a . 2180 
Wheels, pumps, &с, © 5 o à ое ІРІП 
Estimated cost of supplying water,tanks . o 13,500 
— 
Locomotives, Carriages, Wayons, &c. 
10 locomotive engines including spare gear, at 15007. . 15000 
14 tenders at 3004. . . . . . 4200 
5 first class carriages at 160. . . о 2300 
75 second ditto ditto at 150/. о 6 ‚ 11250 
500 wagons at 60/. 5 : 5 5 ‚ 30000 
45 sheep wagons at 707. . 3 о . 3150 
8 cattle wagons at 707. . о . . 560 
Total estimated cost of carriages, &c. à E 664,600 
Horses, &c. 
334 horses at 407, ; 6 5 . 13360 
334 sets of harness at 5/. * 5 5 . 1670 
Total estimated cost of horses and harness 8 . 15,030 
Turn Tables. 
5 per cent on cost of rails . . о . 4918 
Switehes 4 per cent on cost of rails м о . 2994 
8,852 
Engine Lathes, Tools, &c. 

Eight horse power engine, 1. P. с 4 . 300 
Middle sized lathe 5 8 5 . 300 
Smaller ditto . . о . 100 
2 hand lathes o о о 40 
Small planing machine 5 5 * . 250 
Drilling machine 5 . о > A 40 
Punching machine. . : . o 40 
Tools for the abnve о 6 А 30 
60 feet of shafting with driving drums о © 2 120 
A circular saw bench with saws 5 5 . 100 
А portable crane . . о a . 200 
2 forges with fanblast, anvils, &c. B 5 60 
А set stocks and dies x 4 p 26 
An anchor-amith’a anvil o 5 З 5 20 
Vices, benches, drill braces, &c. o ч 40 
Estimated cost of engiae, lathe, tools, &c. : . 1,666 
Surveying and drawing iostrumenta 6 о 22570 
Establishment for management for three years ó ЕО» 
Establishment? for superintendence for threc years 927 
Establishment for surveying for threc years 5 6,048 
Сатрспѕайап and expenses nf purchasing land. D о ПЕР 
Gates aad Porter todges at 20 crossings оп the level . 1,080 

Total c о o 497,782 

Contingencies 10 per cent . 49,778 

Grand tatal = ^ Š £547,562 


? Exclusive of salary of the superlatending engineer which is left fur the consideration 
of the other authorities. 
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ARCHITECTURE AND THE BUILDING ARTS ІМ MAN- 
CHESTER AND ITS NEIGIIBOURHOOD. 


We have occasionally һай opportunities of noticing tlie progress 
which haa been making in different localities in Architecture and the 
Building Arts, and have thought it desirable to take advantage of per- 
sonal visits to important towns to give a sketch of what has fallen 
under our observation likely to be of intereat to our readers. 

We have recently enjoyed a visit to the neighbourhood of Man- 
chester, and have been gratified in observing the progress making 
there. Either from economical restrictions on the part of those who 
employ architects, or from the poverty of conception of the architects 
themselves, or, most probably, from both causes comblned, the erec- 
tions in this district have, until recently, been generally deficient in 
architectural beauty, we therefore rejoice to discern a manifest im- 
provement in the style of the edifices lately built or in course of come 
pletion. Тһе requirements of the railway system have introduced 
into Manchester two stations of great magnitude, one at Hunt's-bank 
and another in Store-street, the latter is a work of very considerable 
architectural merit, and the former successfully rivals in extent the 
far famed station at Derby. 

Near the Hunt's-bank railway station we noticed a new hotel, called 
the Palatine, which is worthy of mentioo, as well for external design 
as for the admirable adaptation of the internal arrangements to the 
purposes to which the building is devoted. Messrs. Holden are the 
architects, and they have certainly made the most of the awkward 
piece of ground with which they had to deal, А novelty in thls 
edifice ia the main staircase opposite the entrance; the whole of the 
stairs and landings (with the exception of the mahogany hand-rail) is 
of iron; each step (riser and tread included) is in one piece of cast 
iron, which is attached to a wall-plate and depends therefrom; the 
whole hasa remarkably light and elegant appearance, and is an instance 
of the good effect which may be gained by a judicious use of the 
material. In the event of a fire, a staircase of this construction would 
be invaluable, as it would afford a means of escape to the inmates 
which would not be liahle to destruction. The total cost of the build- 
ing was about £7,000. 

The new premises for the Manchester Branch Bank of Evgland are 
to be erected in King-strcet, nearly opposite to the Town Hall, from 
the designs of R. Cockerell, Esq., of London. The ground is now being 
cleared preparatory to commencement, and Messrs. Pauling and Hene 
frey have contracted for the building, which is expected to cost be- 
tween £17,000 and £18,000. Тһе same contractors have undertaken 
Ше new Theatre Royal, from desigos by Messrs. Irwin and Chester. 

The Moral and Industrial Training Schools at Swinton, a few miles 
from the town, now erecting for the education of the pauper children 
of the Union, is a building which makes a very considerable and cre- 
ditable addition to the arcbitecture of the neighbourhood. It is in 
the Elizabethan style, designed by Messrs. Tattersall and Dickson (now 
Mr. Dickson), of Manchester. The materials used аге red brick with 
stone dressings. The general plan of the building forms a quadrangle, 
and the arrangements are upon a very extensive scale, embracing 
schools for boys, girls, and infants, class rooms, dining and work rooms, 
sick and fever wards, with domestic offices, chapel, «с. The priocipal 
front is 460 feet in length, divided into five compartments, in the 
centre of which is the principal entrance, which forms a very promi- 
nent feature. Its general appearance is marked by great simplicity, 
and yet with an architectural character in its minutest parts which 
canvot fail to arrest the attention of the most cursory observer. It is 
now nearly completed, and the éoul ensemble intimates at once that it 
is erected for the purpose of a large public institutioo. The whole 
buildings cover a space of four acres of ground, and are expected to 
cost between £35,000 and £40,000. А few miles further from Mans 
chester is Worsley Hull, the splendid mausion of Lord Francis Eger- 
tov, now almost completed, from designs by Edward Blore, Esq., of 
London. The general character of this building is late Elizabethan, 
mingled with so much Italian ornament as to give it the date of James 
the First. Much of the detail is last to the observer from its minutes 
ness, which, however, will well repay a close inspection. Great 
license seems to have been indulged in by the architect, whose varied 
mouldings and enrichments partake of a wide range of architectural 
character. To the interior decorations the same observations will 
apply. The building is faced with Staffurdshire stone, and is not une 
worthy of becoming the residence of a noble English family. 

The majority of the new churches in Manchester is far from what 
we should desire, and we are inclined to attribute this, partly to the lact 
that sullicient funds are not placed at the disposal of the architects, and 
partly to the evils of the competition system. In contradistinction to 
the generality, we are glad to mention the church of the Holy Trinity, 
which, with the endowment, is the gift of Miss Atherton. А descrip- 
tion of this beautiful church will be found in Vol. VL, page 286, of this 
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Journal. The dissenting bodies of the town seem (о be making соп- 
siderable improvement in their erections for worship, aud it is a curious 
circumstance that they are adopting an ecclesiastical style, whilst the 
churches are assuming the plainness which used to characterize dis- 
senting chapels. 

The introduction of the bonding svstem in Manchester has rendered 
necessary large warehouses for bonded goods, and a company has been 
formed which has taken very spacions premises, which are being al- 
tered to snit the purpose under the direction of Mr. Alexander Mills, 
architect. It is expected that the building trades will receive a great 
impulse for the next year or two, in consequence of the want of bond- 
ing warehonses. We trust that the experience of late years will have 
taught its lesson, and prevent the ercction of warehouses on the false 
principle of economy, which has proved so disastrous to property in 
Manchester and Liverpool in cases of fire. In Church-street we ob- 
served a large warehonse, now being erected, completely fire-proof; 
and in the new mills round about they are adopting the same plan. 
Iron cornices and facings are in some quarters being substituted for 
the old wooden ones, but altogether we should pronounce Manchester 
behind Liverpool in the adoption of fire-proof material. 

The Manchester and Leeds Railway Company have recently erected 
an extensive pile of workshops, for the manufacture of locomotive 
engines, about a mile from town. Mr. Bellhouse was the contractor 
for the building, which has been completed at an expense of abont 
£17,000. 

It may be incidentally remarked that upwards of £30,000 have been 
subscribed for the purchase of sites for the public parks and walks; 
and it is intended immediately to lay out four large parks, with lodges, 
&e., in different parts of the town. This measure will bea great boon 
to the people, as such breathing places have been much required in 
such densely populated neighbourhoods. 

Upon the whole, we may congratulate the inhabitants of Manchester 
upon the progress of improvement in tbeir town, and we do so the 
more earnestly as we know that the amount of public revenue to be 
devoted to these purposes is comparatively small; so that the result 
must be attributed to the public spirit of the inhabitants of this (in 
more respects than one) great community. 

P.S. Since writing the above we learn that the Town Council of 
Manchester have purchased the Manorial Rights from Sir Oswald 
Mosley, for the sum of £200,000, and that it is purposed to build 
markets оп a scale commensurate with the wants of the large and in- 
creasing population. 

Е.С. 


GWILT’S GLOSSARY. 


Stk — Your correspondent P. Hill has fallen into a mistake in saying 
that Gwilt has omitted the term “ Artefixz," but there is some ex- 
cuse for his having overlooked it, because it is misplaced, owing to 
its being mispelt, viz. Antifixe. However, though there is so far one 
omission the less, there are numerous others which your correspondent 
has not pointed out, and some of them are remarkable ones, especially 
if we consider the copiousness and the minuteness which Mr. Gwilt 
seems to have aimed at by introducing a great number of terms which 
hardly belong at all to a technical glossary, though exceedingly pro- 
per for an Architectural Dictionary in which seal information as well 
as verbal definition is sought for. It is surely puerile to insert words 
which every child knows the meaning of,—such as Bedchamber and 
Cottage. So far too, is Mr. Gwilt from having shawn any industry, 
that he does not appear to have availed himself, as he very easily 
might have done, of many preceding and even recent Glossaries. 
Had he condescended to look at that io London’s Encyclopedia of 
Cottage and Villa Architecture? 

Among the omissions by Gwilt that have been passed over by your 
correspondent, there is one which will just now be thought a most 
extraordinary—a positively stupendous one, viz. CREDENCE-TABLE! 
Pity! that Sir Herbert Jenner Fust did not think of consulting Gwilt’s 
Encyclopedia, for he would then have discovered that a Credence- 
table must be something so very nonsensical that the author was ab- 
solutely ashamed of mentioning it at all. The same appears to have 
been the case with regard to the following terms, which together with 
those specified by your other correspondent make up a rather formid- 
able list.—Altar tomb,—Bartizan tower,—Bell turret,—Benetier,— 
Bird's-eye Perspective,——Buhl,—Cloek tewer,—Concha,—Encanstic, 
—Fald-stool,—Gablet, —Gargoyle,— Gateway,—Graining,—Hy perti- 
thedas,—Isometrical Perspective,—Lettera,—Lift (for raising trays, 
&c. from kitchen to upper floors), — Louvre, —Orthostyle, Perspective 

Elevation,— Penthouse,— Pinacotheca,— Pric-Dieu,— Postera, — Rid- 
ing-liouse,—Roman Cement,—Sand-dashing,—Satin-wood,—Sgrafitto 
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—Still-room,—Stove,—Studio,—Tank,—Tulipwood,—Vertical Bond 
and Wall-straps. 

On the other hand, among those words which do not require any 
verbal explanation, we find * Kitchen’? thrust into this Glossary; yet 
neither there nor in the body of the work do we obtain from Mr. 
Gwilt any information at all as to the fittings-up of Kitchens, and all 
the various articles of eulinary apparatus according to the latest im- 
provements; to say nothing of various contrivances introduced of late 
years into domestic offices and household economy, all which matters 
it is highly important to the practical architect to be conversant with. 
Moreover in a specific Encyclopedia of architecture, particularly one 
in which many matters that do not rightly belong to it, or which might 
have been left out without occasioning any apparent deficiency, are 
brought in,—something of the subject of internal decaration, furniture, 
the ornamental colouring of rooms, &c., моца have been by no means 
supurfluous. It is strange that he shovld not have been put up to 
treating of matters of the kind by the example of Loudon's Encyclo- 
pedia; or if he considered them quite iwfra dig, and beneath the 
attention of an architect, he might at least have told his readers where 
they could obtain some account of them; instead of which, the only 
notice he takes of Loudon's work at all, consists іп merely inserting 
the title of it inthe list which he gives of publicatiens on architecture, 
without a syllable in recommendation of it. In fact that list is by ро 
means so serviceable as it might һауе been rendered, because it serves 
as no surt of guide in the selection of an architectural library, unless 
people can.discriminate between valuable and worthless publications 
by the titles alone ; and that some of the works inserted in it are any 
thing but cordially admired by Mr. Gwilt is very certain, those of both 
Schinkel and Klenze being among them, the two German architects 
whom he had taken some pains to decry, not very long before. 
Further in regard to that List, a more industrious or a more hberal 
bibliographer would have introduced into the “ Miscellaneous” section 
of it some notice of architectural periodicals, both English and foreign: 
for instance Loudon's “ Architectural Magazine," Daly's “Revue 
Generale, &c.," and Forster’s “ Bauzeitung." But instead of being 
indicated by Mr. Gwilt, if they are indexed by him at all, it must be 
in his own private Jndez Ezpungatortus. 

Your's, &c, 
С. HARFORD. 


ARCHITECTURE IN IRELAND. 


Sis—Unnsual as it, no doubt, is to express a wish of the kind m 
this manner, I certainly do very much wish that your Correspondent 
Dr. Fulton, would supply some information on a subject as to which 
there now exists a lamentable dearth of it, by giving us some account 
of what has been done of late years, in architecture at Dublin or else- 
where. Though the brilliant period adorned by а Gandon may have 
passed away, I presume that architecture is not wholly extinet in Ire- 
land ; and further trust that if there are such wretched specimens of 
itas the “Conciliation Hall," there are also worthier productions,— 
some in regard to which silence is injustice. 

For all that is to be gathered from English architectural publica- 
tions, whether Encyclapedias or others, it would seem that there has 
been no such place as Ireland during the present century. Yet surely 
there mnst have beea several buildings not wholly unworthy of notice 
erected in Dublin itself since Malton published his Views of the 
principal ones existing at that time. And to his work we are mainly 
indebted for any knowledge of them—bnt imperfect and limited 
knowledge at the best, because nothing more can be understood than 
what can be made out from the exterior alone, as seen trom a certain 
point of view; for, unfortunately, Malton's work exhibits no interiors, 
notwithstanding that he might easily have found many highly іше- 
resting subjects of that class,—at least if verbal descriptiou of them 
is to be trusted. 

Having ventured thus to call upon him to do so, I hope that Dr. 
Fulton will now endeavour to contribute what he сап on the subject 
of modern Irish Architecture, and Irish Architects, in doing which he 
can, if he thinks proper, confine himself strictly to matter-of-fact, 
withant bringiog forward his own opinions as to the merits or defects 
of the respective buildings. 

I remain, Sir, 
Yours, &e., 
PuiLo- HIBERNICUS. 
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COLONNA AND COCKERELL. 


Sin—Professor Cockerell’s strange rhapsody about Colonna in one 
of his late lectures, has no doubt excited the curiosity of others as 
well as myself in regard to a newly found out worthy whose name 
has been hardly heard of at all among us, although his writings are 
now all at once held up to us for admiration, as calculated to inspire 
with an ardent enthusiasm for the study of architecture. I have 
therefore turned to Milizia to ascertain what sort of character he 
gives him; and as the article is exceedingly short, and expressive 
enough, 1 here transcribe the whole of it from the English translation 
of his * Lives of Celebrated Architects." 

“Frencesco Colonna neither merits the title of an architect, or (nor) 
a writer on the subject of architecture. It is true he composed a 
large book, which, althcugli compared by his commentator to that of 
Vitruvius, is too full of absurdities tobe read with patience. As well 
might the term ‘architectural’ be applied to the writing of Ariosto, 
Tasso, or any work of fancy." 

Nagler does not treat Masser Francesco more ceremoniously, for he 
briefly calls him “ein viel verlachter Manu,"—a man who has been 
very much laughed at, and no wonder if he wrote such monstrous and 
extravagant stulf as that which your Correspondent “ Common Sense” 
described. 

If the Professor thought that he might indulge in rhodomontade 
before students, with impunity, he is perhaps by this time of a diffe- 
rent opinion, and has found out that for addressing a mixed auditory 
like his a little discretion is required. He may think himself well off 
if he does not obtain the sobriquet of Colonna Cockerell. Literary 
studies are по doubt highly becoming in an architect, vet uuless they 
are directed to something better than the poring over obsolete 
crotchety writers, minute inquiries into the text of Vitruvius, and 
other matters which besides being of no practical value whatever are 
most wearisome and stale,—they are neither valuable nor interesting. 
For my part, 1 ат inclined to think that inquiries relative to what 
belongs to the mere archeology of architecture might very well be de- 
ferred till a later period of professional education, when the student 
shall have qualified himself for taking up the history of architecture 
by having learnt the elements of the art, and the leading forms and 
characteristies of the styles whose history and development he may 
then explore. There is a most excellent Essay entitled “Outlines 
and Characteristics of Styles,” іп Part Ill. of Weale’s Quarterly 
Papers, which enters more fully and intelligently into the rationale of 
the Greck and Roman orders, than any thing else I have met with on 
the same subject, which hackneyed as it is, is there treated with very 
great fresliness. The writer seems to know exactly both what ought 
to be chiefly urged at the outset upon the student’s attention, and how 
to communicate instruction interestingly, without formal dryness on 
the one hand, and without rhetorical “magnification” and mystifying 
of the subject, on the other. Whereas some writers, and perhaps 
some lecturers too, seem to be not so much solicitous of convincing 
us of the merits of architecture or of particular styles in it, as deter- 
mined to bully us into admiration. Many of them, besides, show 
very bad taste and any thing but tact, in puffing architecture in such 
an outrageously pompous and silly way that any one would suppose 
that it had gota very bad character, and needed witnesses to come 
forward and clear it. 

1 remain, &c., 
P. Hitt. 

P.S. In my former Note, page 79, Кенар should have been printed 
Keman and Коош, Кодаш, 


Еткствіс Сівскв,-Ехітасі of a letter trom Mr. Finlaison, of Loughton 
Hall, in the Polytechnic Review :— Mr. Brain has succeeded to admuration 
in workiag electric clocks by the eurren:s of the earth. On the 28th of 
August he set up a small eloek in my drawing-room, the pendulum of which 
is in the hall and both instruments in a voltaic cireuit as follows :—On the 
М.И. side of my house two zine plates, a foot square, are sunk in a hole, and 
suspended to a wire: this is passed through the house, to the pendulum first 
and then the clock. On the S.E. side of the house, at a distance of about 40 
yards, a hole was dug four feet deep, and two sacks of common coke buried 
in it; among the coke another wire was secured, and passed in at the drawing 
room window, and joined to the former wire at the clock. The ball of the 
pendulum weighs nine pounds, but it was moved energetically, and has ever 
since continued to do за with the self-same energy. The time is to perfection 
and the cost of the motive power was only 7s. 60. There are Lut three little 
wheels іп the clock, and neither weights nor spring; so there is nothing tu 
be wound 1р.” 
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STEAM NAVIGATION, 


Tue Samson Steam l'uiGvrr.—This Government War Steamer recently 
made a trial of Пет euginea, whilst at her moorings in the East India Dacks, in the pre- 
sence of the Government engineers mid. several naval and scientlbe gentlemen. The en- 
gines were constructed hy Mesars. Кепте, and we спи safely say that we never saw ea- 
gines of such a msguitude more beautifully finished 1n every respect, and that worked 
better, "They are of the direct nction principle, the twa ure of tbe nominal collective 
power vf 450 harses, but by the Indicator card her effective power proves ta be nenrer 
double that pawer. The method of reversing the valves to go a-hesd nr a stern appeared 
to оз tn be quite new, as far ns reeards Marine engines, although we believe somewhat 
the same principle, is adopted, in Locomotive engines ; in addition to the usual eccentric 
on the shaft for working the valves, there is anotber eccentric fixed on the side ot It with 
an arm tdemitting, at the lower extremity of this arm there is a smali cag or pinion wheel 
which is embraced by ап endless chain nearly horizontal, thls endless chain alsa passes 
over а correspnuding pinion wheel supported bya vibratiag standard, and turned by в 
capstan lever; when it is desired to alter the motion of the engines, n тап turns tbe сар- 
stan with the pinion, which causes the endless chulo to draw towards it the enirespond- 
ing рішап nttached to the eceentrie rad before described, and thereby reverse the motion 
of the valves. ‘The operation is performed by one mnn in less than half a. minute. The 
following are the dimensions af the engines: cylinder 804 inch diameter, length of stroke 
5 ft. l0in., number of strokes per minute ls. The boilers аге upon the flue principle, 
thece are four of them, each with fonr fires, they ure placed in pairs athwart ship and 
back to back, aud uccupy a spnce of 26 feet in width and 20 fect in length, the grute anr- 
face is 254 feet super., and the tatal heating surface 4500 feet; each boiler 18 furnished 
with distinct steam valves, во that any опе сап be nsed withont interfering wlth the other 
If it be required to work only part of them. The paddle wheels are 27 feet diameter and 
9 feet over the float. —' Те tatal weight af the machinery is 263 tons. 

‘Tue HERNE STEAMER —À very suecessful alteration has just been made 
upon this iron-built stenmer for the purpose of increasing her secommodation by length. 
ening her bow 15 feet. This has nnt only given greater space for the fore cabin раазеп- 
gers, but it has also greatly increased her speed. Тһе trials made last roonth In the pre- 
sence af the Directors of the Company to wham the vessel belongs and several gentlemen 
was mast satisfactary, and showed that in the ensuing season she will be a match for the 
fustest steamers on the river Thames. She performed the trip from Blackwall ta Herne 
Bay іп three hours and 45 minutes. The credit of this alteration is due, we believe, con- 
jointly to Messrs. Ditehhurn and Mair, the builders nf the vessel, aod Messrs. Boulton, 

Watt and Co., the constructors of tbe engines. 

Tur Охріхе.— А new iron vessel recently built by Messrs. Miller, Raven- 
hill, and Co., hss been making some astonishing trips as to apeed, although the power of 
her engines are only 50 horses, she perfarmed a trip from Blackwall ta Dover in 5 hours 
50 minutes, and brought over an express from Boulogae tn Falkstave in 1 hour 55 minutes, 
and another express from Dover to Boulogne, against tide, in 2 hours 10 minutes. 

Шасхсн оғ THE TERRIBLE War Steamer.—This magnificent war steam- 
vessel, the largest ever built for the Rayal Navy, was launched on February 6, at Deptford, 
She was designed Ly Mr. Oliver Lang, master-shipwright at Wnalwich, and has been 
built on a principle introonced by him, af such а valnable nature, tbat she would actually 
swim if launched with her ribs only put together, they are sn aceurately fitted and well 
joined ta ench other. ‘The Royal Albert, of 120 guns, building st Woolwich, is put tage. 
ther an the same principle, and naw has assumed a most maguificent form, being at pre- 
sent nearly all framed, uud well worthy of being visited. She is 700 tans larger in dimen- 
sions of tonnage than the Trafalgar. Тре fullowing is a correct detail of the dimensinns 
ot the Terrible war stento-vessel :— 


Ft, in. 
Length from the fare part of the figure-head to the aft part of the taffrail 246 0 
Length between the perpeudienlars .. .. со an on co ERES 0) 
Length of the keel for tannage .. > ao B5 o6 со . 196 10 
Brendth extreme .. 55 Go m .. .. .. .. . 426 
Brendth for tonnage à eo аб ос 20 55 ee 45 1) 
Breadth monlded .. .. vx uo ac . oo .” = alll 2 
Depth in hold os m .. op 00 o8 có оз on ОЛА 

Burden 20 on бо 1,847 7-94 tons, 


А Мохвтгв BeLL—The restoration of York Minster ls now completed, and 
furnishes aonther illustration, if any were wanting, of the architectural skill and celerity 
in exeentian of the present age. It will he remembered, that in the year 1830 a rellgions 
fanatic, named Martin, set бте іп the Minster, прод which oecasion nearly the whole of 
the interior of the choir was destroyed. Shortly alter its restoration a second (accidental) 
fire іп the belfry destroyed the nave. The whole is agaln entirely restored to its pristine 
beauty under Мг. Sydney Smirke, at a enst of nearly 90),0004., which sum was raised by 
subscription, А separate fund has alsa beea subscribed for а bell, which in vastness ex- 
ceeds anythingof the kind hitherto attempted іп this countiy. Some idea may be formed 
of its size, when we state that it welghs nearly 13 toos, and with the stock 16 tons, and is 
9 feet 6 inches in height; the сізррег, which is of wrought irou, weighs dewt. The bell 
was cast hy Messrs. Mears, who prepared 17 tons of metal, and ran it in seven minntes 
and n half; it tank 14 days cooling betore it could he uncovered, aud is npe of the mast 
perfect specimens of gigantic casting known. It із to he rung with two wheels, 14 feet 
diameter each, and will require 12 men tn ring it. Sa great an interest has been excited 
about this bell that the committee, after much solicitation, have determined upon ita ex- 
hibitian in London, where it is ta remain a short time. It has heen removed to the 
Baker-street Bazaar, where the public will have an opportunity of seeing this gigantic 
specimen of art. 

Тан Tuames TunxeL Survassev.—The following account is from a letter 
fram Marseilles in the Débats :—“ There has been long known, or believed to exist, at 
Maracilles, a tunnel or submarine passage, passing fram the ancient Abbey of St. Vic- 
toire, ronning under the arm of the sea, which is covered with ships, and coming ont un- 
der а tower of Fort St. Nicholas. Many projects for exploring this passage have heen 
entertained, bnt hitherto no one has been found sufficleotly bald ta persevere in it. М. 
Joyland, of the Ponts-et-Chansstes, and M. Matayras, an architect, have however nnt only 
undertaken, hut accomplished this task. Accompanied by some friends ond a number of 
labourers, tbey went, a few days ugu, ta the Abbey, aud descended the numerous steps 
that led tn the entraoce of the passuge. Here they were the first day stopped hy heups of 
the ruias nf the Abbey. Two days afterwards, however, they were able ta clear their way 
to the other end, and came out at Fart St, Nicholas, after worklog two hours and 20 
minutes, The structure, which is considered to be Roman, is in such excellent condition 
that in order to put it into complete repair a cost of nn more than 500,U0Uf, will be re- 
quired; but a much larger outlay will be wanted ta render it serviceable for modern pur- 
poses. Thia tunnel is deemed much finer tban that nf London, belng formed nf ane single 
vault of 60 fent span, and one-fourth longer.” 

Petrirying ANIMAL Sunstancrs.—At the .fcademie des Sciences, at Paris, а 
communication read announced that the Abbé Bnlduecooi, conservator af the Musenm of 
Natural History of Sienna, has discovered a means of petrifying animal substances. The 
process cansists іп tlie immersion of the snbstance ta be hardened, for a long time, in a 
strongly-charged solution of twelve parts of bichloruret of merenry, and one or twn parts 
of hydrochloruret of ammonia. By this process the natural colont of the object is pre 
aerved, which is not the case if the biehlarnret of mercury be used atone. With thel«tte 
MEL this fact, was forwarded the liver of а dog preserved, retaining its natural form 
And colour, 
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Тик Royan AcApEMY.—At the close of the Academic Session on the 29th 
nlt, one handred of the students presented to Mr. Jonea the Keeper of the Roya! 
Academy, a large Silvar Etruscan tazza to testify their gratitude for his kindness towards 
them at all times. The eldest зор af Mr. Cowper, R.A., was deputed by the studeats to 
present the memorial on their behalf. P oun 1 . 

THE GRAVESEND Terrace Pirr.—this pier constructed under the direction 
of Mr. Redman, C.E., and described In the Journal, was opened to the public on Monday, 
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NEW PROJECTED RAILWAYS. 
Tne Decistons pr THE Boarn or TRADE. 
(Continued from Page 96, March Journal.) 


RAILWAYS IN ENGLAND. 


Railway Communication between London and York and in the intermediate dis- 
tricts to the East of the present lines of railway. 


In favour of the— 

Bedfard, London, snd Birmlagham, 

Cambridge and Lincoln, 

Direct Northern (as to the portion be- 
twean Lincoln and York), 

Eastern Counties —Brandon and Peter- 
borongh Deviation, 

Eastern Counties—Hertford and Big- 
gleswade Janction, 

Great Grimsby and Sheffield, 

Midlsad Railway—Syston and Peter- 
borough. 

Midland Radway—Nottingham and Lin- 
coln, 

Midland Railway—Swinton to Lincoln 
(88 to the portion between Swinton 
and Doncaster), 

Tottenham and Farringdon-street Ex- 
tension, 


Against the— 


Barnsley and Goole, 

Direct Northern (as tn the portlon be- 
tween Lincoln and Londan), 

Eastern Conaties — Cambridge and 
Huntingdon, 

Eastern Coanties— Ely and Lincoln Ex- 
tensian, 

Ely ала Lincoln, 

Goole and Snaith, 

Hull and Gainsborough, 

London and York, 

Lincoln, York, апа Leeds, 

Midland Railway—Swinton to Lincoln 
(as to the portion between Doncaster 
and Lincoln), 

Rotherham, Bawtry, and Gainsborough, 

Shefheld and Lincolashire, 

York and North Midland, aad Doncaster, 


Wakefield, Pontefract, and Goole; York and North Midland, and Goole. 


Also in favour of the— 
Aberdare. p 
Brighton, Lewes, and Hastings—Keymer Branch, 
Cockermouth and Workington, 
Dunstable, London, and Birmingham, 
Erewash Valley, 
Manchester, Sheffield, and Midland Junction, 
Newark and Sheffield, 
North Wales Mineral Railway—Extensloo, 
Preston and Wyre—Lytham and Blackpool Branches, 
Shrewsbury, Oswestry, and Chester, 
Sunderland, Durham, and Anckland, 
Wear Valley ; 


And recommending the postponement until a future period of the— 
Ely and Bedford, 
Lannceston and Tavistock, 
South Devon and Tavistock. 


DALHOUSIE, 


C. W. PASLEY, G. R. PORTER, 
D. O'BRIEN, S. LAING, 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM MARCH 3, TO MARCH 28, 1845, 


Six Months allowed for Enrotment, unless otherwise expressed. 


William Smith, of Snow-hili, “Improvements in gas meters and gaa meter савез'!<= 
(Communication.)— Sealed March 3. 

George Miller Clarke, Albany.street, Regent’s-park, *' Iruprovementa in the construc- 
tion of lamps and apparatus to be used therewith.” (Communication.)—March 3. 

Thomas Schafield Whitworth, Salford, Lancaster, “ Improvements in machinery, for 
preparing, spinning, and doubling cotton-wool, flax, 8ПК, and similar fibrous materiale.” 
—Murch 3. 

John Tomes, Mortimer-street, '* Improvements in making artificial teeth, gums, and 
palates.”—March 3. 

Henry For Talbot, Lacock Abbey, Wilts, “ Improvements In ohtaining motiva power, 
and in the application of motive power ta raihways."—March 3. 

William Palmer, Clerkenwell, “ Improvements ір pressing tallow and other mattera sud 
anbstsnces and fsbrics."— March 3. 

Samuel Knight, of Spotland, near Rochdale, “ Improvements In machinery or apparatua 
for scouring, washing, cleansing, and other similar purposee.’’—March 3. 

George ЕШпв, Droitwich, '* improvemanta In manufacturing salt, and in apparatus for 
manufactaring ва!&,””—Магсһ 3. 

William Shaw, Liverponl, “А machine for paging booka and numberlng documents 
consecutively and otherwise, aod for printing dates, words, marks, numhers, or impres- 
sions, in ал expeditions manner," —March 3. 

Alessnder Gordon, Westminster, “ an Improvement or improvements in produciog 
motive power hy the action or agency of hest, and іп the application of that power to pur- 
poses of locomotion or navigation.’’— March 3. 

Robert Frederick Browne, Klnghtsbridge, © Improvements in the construction of chairs 
and couches.”— March 8. 

George Selby, Birmingham, “ Improvements in the mannfacture of pipes or tuhes of 
that class or kiad whieh are formed by welding akelps of wrought iron."—March 8. 

John Sykes, Holliagwood, Lancaster, and Adam Ogden, of Aahton.under-Lyns, “ 1m- 
provements in machinery for preparing aad cleaning wool, cotton, and similar fibrous ms- 
terial.”’—March 8. 


Thomas Wright, Thames Ditton, Esq., '' Imprevements 1а apparatus for the produc- 
tion and diffusion of light."—Mlarch 10. 

Thomas Grubb, Dublin, civil engineer, “ Improvements іп Bank notes, and in machinery 
connected therewith, parts of which are alao applicable to cheques, hills, and other docn- 
ments,"—Mareh 10. 

Archibald Richerd Rrooman, Flect-street, gent., “ Improvements in the preparation and 
application of artificial fuele, mastics, and cements,"—March 10, 


(APRIL, 


George Fergusson Wilson, Belmont, Vauxhall, gent., George Gwynae, Regent-street, 
gent., and James Pillans Wilson, Belmont, Vauxhall, aforesaid, gent., “ Improvemeata 
in the manufactures of candles when palm-oil is uged.”—March 13. 

Robert Barr Parbrick, Tonbridge, Kent, engineer, “ Improvements in certain appa- 
ratus nged іп the maaníacture of sagar, which apparatus is commonly called augar-pana 
or coppers."—March 13. 

John Blyth snd Alfred Blyth, St. Anne's, Middlesex, engineers, and George Parker 
Hurbuck, Ponder’s-eud, Middlesex, engineer, ** Improvements in steam-engines, eteam- 
boiler, and machinery far propelliag vessels, which improvements in áteam-enginea aud 
steam-boilers are fnr the mast part applicahle to other purposes for which steam-enginea 
or steam-hollers аге or may be used."'— March 13. [E 

Abel Siccama, Finsbury-pavement, bachelor of arts, ** Improvementain the construction - 
of flutes and other wind musical instruments."—Alarch 13. 1 

Moses Poole, the Patent Office, London, gent., “ Improvements іп lithographic ргеавеа,” ^ 
(Cammunication.)— March 13. £ 


Henry Jonea, Broadmead, Bristol, baker, '* A new preparstion of floura for certain pur- ` 
poses.” —March 13. 


Thomas Dann, Manchester, engineer, “ Improvements іп, or applicable to, turn-tahles 
to be used on, or in cpasexion with railways.” —March 13. 

Pierre Armaod le Comte de Fontainemorean, Skinner-place, City, ‘ Improvements in 
the process of, and apparatus for, distilling andrectifying." (Communication.)—March 13, _ 

Christopher Nickels, York-road, Lambeth, gent., ** Improvementa in tbe mapnnfscture ` 
of elastic webs and cords, and łn the mode or modes of manufacturing articles from the 
same."—March 13. 

Joho Ainslie, Redheugh, N. B., farmer, “A certsln improvement or certain improve- A 
ments in the apparatus апа arrangementa for the manufacture of tiles and similar articles 
from clay or other plastic matter."-—(This patent being opposed by cavest at the Great 
Seal, was not sealed till March 15, 1845, but bears date, per order of the Lord Chancellor, 
18th of i last, the day it would have been sealed had the said caveat not been lodged - 
against it. 

Constant Champion, city of London, merchant, ‘Improvements in burning animal 
charcoal. (Communication.)—March 17. 

Pryce Backley Williames, Llegodig, North Wales, gent., “ Improvements in the manu- 
facture of artibcial stone.’—March 17. 


John Sellers, Jun., Burnley, Lancaster, Cotton Spiuner, " Improvement іп looma for 
weaving.— March 17, 

John Cleveland Palmer, East Haddam, Middlesex, gent. ‘* Machinery to be used in 
maanfactaring certain kinds of tools for boring wood ог verious other substances,"— 
March l7. 


Henry Grissell and James Lewis Lane, Regents Canal, Iron Works, engineers, ** Im- 
provementsin weighing machines, and alao in steel-yards."—March 17. 


Edwin Hill, Bruce Castle, Tottenham, gent. and Warren De La Rue, Bunhill-row, 
manufacturer, ** Improvements іп the manufacture of envelopes.’—March 17. 

William Lloyd Caldecott, Esq., Bath, Somerset, '* Improvements ір the manufacture 
of soap.”—March 17. 

Angustus Coffyn, Paris, gent., '* Improvements in pumps."— March 17. 

Stephen Perry, Woodland's- place, St. John'a wood-road, gent., and Thomas Barnsbas 
Daft, Birmingham, manufacturer, “ Improvements іп aprings to be аррПей ta girtha, 
belts, and bandagea, and improvements in the mannfacture of elastic bands." —March 17. 


Thomas Drew, St. Anatell, Cornwall, chemist, and Edward Stocker, of the aame place, 
merchant, ** Improvements in the production and manufacture of naphtha, pyroligneons 
acid, or other inflammable matters," — March 17. 


Francis Moliaenz, Hackney, gent., ** Improvements In apparatus for cutting and di- 
viding sugsr."—March 18. 


Henry Samuel Rayner, Alfreton, Darby, gent., “ Improved means of preventing acci- 
dents to carriages on railwaya and common roads.""—March 18. 


Anna Maria Stowell, Glocester-place, Islington-greea, atraw honnet manufacturer, 
and Thomas Little, Hoxton Old Town, manufacturer, “ Improvements іп the mannfac- 
ture of ladies’ bonnets or hats."—March 18. 

Louis Theodore Maillard Kochet, Parls, gent., © Improvements in tha construction of 
ovens, applicable also for the purposes of econoniizing fuel in furnsces generally.” 
(Communplcatian) —Mareh 20. 

John Thurston, Cetherine-street, Strand, “ Improvements in parte of billiard-tables.”” 
—March 26. 

Richard Archibald Brooman, of the Patent Office, 166, Fleet street, London, gent., for 
а thread made from a substance not hitherto applied to that purpose, and also the sppli- 
cation of it to the manufacture of piece goods, ribbone, paper, and other articles, (belng a 
communicstion.)— M srch 27, 

Henry Tylor, of the firm of Tylor and Pace, Hackney, gent., '* Improvements іп fa- 
brica used for, and applicable to cuitaine, ecreens blinda, and other likeusefu! purpogea.”” 
—March 28, 


NOTICES TO CORRESPONDENTS. 

Inquiries respecting subjects connected with Engineering, Practical aud 
Theoretical Science, Architecture, and Patent Laws must be addressed to the 
Editor by the 18th of each month, to obtain answers in the following num- 
ber of this Journal. 


1 
Mathematicus.—Your difficulty in assuming 2 cos 0=2 + > because cvery 


numerical value of т makes cos 6 greater than 1, will vanish on considering 
та qnantity partly rational and partly irrational. For instance, assume 


т=(1—а) Po n then since 1 = (1— а) = ( — a), we have == 


(1 =a) i + (= е) : and therefore z + = 2(1-а) 2 This is merely 


one instance, but your own ingenuity will suggest many others. 

E. B.—One of the best works treating on mechanics, without the use of 
mathematics, is that of the Society for Diffusion of Useful Knowledge. If 
you mean by a “ popular" treatise, опе by which you may learn without 
study, there is no such work extant: no royal road to learning has been yet 
discovered. Р А 

M.—By far tbe easiest way of calculating compound interest for a great 
number of years is by aid of logarithms. The method is fully detailed in 
books of logarithms, 
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THE FOUNTAINS ОҒ LONDON AND PARIS. 
(With Engravings, Plates N. and ХТ.) 

We present our readers with a geometrical view of one of the 
fountains in Trafalgar Square, and compare it with two others which 
are probably equally well known to them—a fountain of the Place de 
la Concorde, and the fountain Des Saisons, in the Champs Elysées, at 
Paris. 

The fountains in Trafalgar Square are made of red granite highly 
polished, and are in themselves very beautiful specimens of work- 
manship; they stand in the centre of a large stone basin, оп a level 
with the square, and consist of a granite pedestal with four heads of 
dolphins projecting therefrom, and supporting a tazza 10 feet diameter 
and another above, 5 feet diameter, in the centre of which is something 
like a fire-plug, from which issues the water to the height of four or 
five feet. Тһе resemblance of these fountains to dumb-waiters with 
the tops knocked off was made the subject of a witticism at the first 
erection; but the resemblance is far too exact to be a matter of joke. 
Their intense ugliness cannot be better exposed than by the com- 
parison in the engravings, although our artist has given to the fountain 
in Trafalgar Square a much ampler appearance of water than there 
really is, as they are now played. | | 

For the purpose of supplying the fountains with water, and also the 
Government Offices and the New Houses of Parliament, two wells 
have been sunk at the distance of 350 feet from each other; one 
close to the front of the National Gallery, and the other a considerable 
distance in the rear: the well in front is sunk to the depth of 170 
feet then a boring las been made down to the chalk, to a farther 
depth of 225 feet, making a total depth from the surface of 395 feet; 
the other well issunk to the depth of 175 feet, and then by a boring into 
the chalk 125 feet more, this well was the first one completed, in which 
the pumps ате fixed, and whieli was done before the water from the 
other well was admitted ; the supply from the latter is conveyed by a 
tunnel of 380 ft. long, and 6 ft. diam. By this admirable arrangement the 
supply is drawn from two different portions of the chalk, and by the aid 
of the tunnel a large reservoir of water is always kept ready,* the 
water is pumped up by the aid of [steam-engine power into two гезег- 
voirs, one, considerably the highest, is intended for the supply 
of the publie offices, and the otherfor the supply of the fountains. 
There is now sufficient force to supply 500 gallons per minute to each 
fountain, 40 feet high, but the supply is only 250 gallons per minute. 
It has been objected to an increased play of water, that a lofty jet 
scatters a profuse shower of spray by the action of the wind. This 
defect might, however, be remedied by a proper distribution of the 
water. If tle jets were to play from the circumference of the basin 
inwards the evil complained of wonld not exist, and the fountains 
would gain that effect by breadth which they cannot obtain by height. 
The water, after it has played through the jets, instead of being 
allowed to run to waste, is conveyed back by a 15 inch pipe to the 
engine house, and again pumped up to the reservoir, so that any quan- 
tity of water can be supplied that the engines are capable of lifting, 
and as the lift is of a short distance tlie expense of raisiug any addi- 
tional quantity that may be required for the improvement of the foun- 
tains will be of trifling importance. We must observe that tlie works 
supplying the fonotams are admirably arranged, and do credit to all 
parties engaged, particularly to the engineers, Messrs. Easton and Amos. 

The fountains of the Place de la Concorde at Paris are two in num- 
ber, and they are both of the same design, of elaborately chased 
bronze. Тһе lower basin of each fountain is of stone of a circular 
form, 52 feet diameter, in the centre isa group of colossal seated 
statues representing the Ocean Deities, and above an elaborately en- 
tiched plateau, 20 feet diameter, in the middle of which a gronp of 
ehildren and swans surround the ornamental support of a reversed 
tazza of 10 feet diameter, on the summit of which issue jets from a 
centre flower. At the cireumference of the lower basin Шеге are six 
full sized figures representing Tritons and Naids, holding each a fish or 
a shell, from which by a beautiful arrangement water is thrown in- 
wards into the large tazza above. By this arrangement, aud the ad- 
dition of numerons smaller jets, a great diversity of effect is 
produced, giving an idea of breadth and amplitude, and a pleasing 
appearance of complexity, while the annoyance of a scattered shower 
of spray is avoided. This idea might be most successfully borrowed 
for the improvement of our own fonntains. Тһе effect of them, espe- 
eially when viewed from a slight distance, is beantiful in the extreme. 
Many of our readers are aware of the beauty of the magnificent vista 
(certainly witliout rival in Europe), which, commencing at the grand 
Corinthian facade of the Chamber of Depnties, comprises, in a per- 
fectly straight line, the bridge of Louis XVL, the two fountains and 


* The wells and tunnel, when at rest, hold about 122,000 gallons of water, and after 
pumpiog 300 gallons per minute for 30 hours successively it only lowered the water 50 feet, 
апа then left a reserve of 91,000 gallons. 
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ihe statues of the Place de la Concorde, the obelisk of Luxor, the 
avenue of columns formed by the buildings of tlie Garde Meuble, and 
terminates with the incomparable Madeleine. We said that this 
vista was unrivalled; if it have a rival, itis in that which intersects it 
at right angles, and which, commencing at the centre gate of the 
Tuileries, contains, in a straight line, the grand avenue of tlie garden 
of the Tuileries with its innumerable statues, the obelisk of Luxor (at 
the intersection with the former vista), the grand avenue of the 
Champs Elyseds, and terminates at the vast triumphal arch of the 
Barriere de l’Etoile. Those only who have actnally seen these in- 
comparable perspectives of fountains, statues, foliage, porticos, vases, 
orange trees, gilded balustrades, and marble terraces, can have even a 
faint idea of its ae beauty, or feel adequately the humiliating 
comparison which our own specimens of pigmy art present. 

Paris abounds in fountains ; they profusely decorate every quarter, 
almost every main street of the city. Besides the fountains of which 
we have given representations, the Fontaine de Grenelle, the Fontaine 
des Innocents, the Chateau d' Eau, and nearly srzty others, attest the 
estimation in which these beantiful objects are held by the Parisians. 
They are almost all of them large and elaborately omamented. In 
London, on the contrary, there are only about three or four, and all of 
them of the most pony dimensions. Indeed, except the small jet in 
the Temple Gardens, and that in St. James’s Park, and the fountains 
of Trafalgar Square, we do not remember any others in this metro- 

olis, 

We had hoped to have given a view of the immense “ Emperor” 
fountain at Chatsworth, but are afraid it will be too late to do so this 
month. This fountain, by far the highest in the world, consists of a 
simple vertical jet rising from the surface of a lake to the height of 
267 feet! The reservoir is a natural lake on a hill, and is elevated 
381 feet. When this reservoiris full the fountain is expected to play 
to the beight of 280 feet! The next highest fountain in the world was 
that of Wilhelm’s-hoehe, in Hesse Cassel, playing 190 feet; it is now 
out of order. А fountain at St. Clond plays 160 feet, The height of 
the towers of Westminster Abbev is 925 feet. 

We fain wonld hope we have drawn comparisons sufficient to 
induce the Commissioners at once to apply to the Parliament now 
sitting for an additional grant to make the Fountains worthy of the 
Nation, or at once to remove them from the sight of our Continental 
neighbours who may visit the metropolis. As long as they remain in 
their present state they will be the derision of every observer. 

We wish to say a very few words on the general design of the 
Nelson Memorial, of which these fountains form a part. We think 
that the share Mr. Barry has had in the design is one of the least 
happy of his efforts. In the first place, the erection of an enormous 
column to support a statue, or rather to pnt it out of sight, is a gross 
architectural solecism, of which the only existing examples have been 
erected in degraded periods of аг. It is an unnatural—a foolish idea: 
this we affirm unhesitatiogly, despite the anthorities against us. A 
column is the support of the roof of a building—that is its purpose, 
its SOLE IDEA. It was never intended to be degraded into a mere 
window-moulding—nor to be exalted into а unity by constituting of 
itself an edifice. The first method of employing a column is as much 
below, as the second is ahove, the real standard of its dignity. 

Architectural beauty—again and again we have to reiterate the 
obvious maxim—can never be dissociated from architectural use. Alas! 
how forcibly are we told of the gross debasement of madern architec- 
ture, when even such men as Mr. Barry have to be reminded of trnths 
so painfully obvious! 

Then again—the ample space devoted to the Memorial in Trafalgar 
Square, instead of being displayed boldly and effectively in all its 
extent, has been frittered away in small compartments distinct from 
each other. Beginning on the side next the National Gallery, we 
have a broad terrace parallel to the public pavement, but to prevent 
all idea of continuity and perspective, separated from it by а row of 
ugly granite posts. On the other side of this terrace we have а «(опе 
fence to obstruct the view of the lower area. The same posts and 
Ше same division into compartments recur on the side next Charing 
Cross—so that the space actually left for tlie monument is reduced to 
as small limits as ingennity could easily devise. Then the grateful 
effect on a suuny day of the dazzling glare of sunshine reflected from a 
flat unvaried surface of stone pavement! 

jut it is idle to pursue the subject further. The mischief has been 
done; the abortion has been bronght into existance; an enduring type 
of deformity has now been beqneathed by vs to our posterity--and 
future critics will wrangle and dispute whether the designer of the 
architecture of the area of Trafalgar Square could have been the 
architect of the palace at Westminster. 


“Lysides, a young Athenian, has just returned to us from a voyage 
18 


184 THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


in Thrace. . . But Lysides will appear fo yon to have assumed a 
little more than the privileges of a traveller, in relating thot the people 
have so imperfect a sense of religion as to bury the dead in the tem- 
ples of the Gods, and the priests so avaricious and shameless as to 
claim money for the permission of this impiety. . . He told us 
furthermore of a conqueror to whom a column has been erceted, sixty 
cubits ugh, supporting his effigy in marble! Imagine the general of 
an army standing upon a column of sixty cubits to show himself! A 
crane might do it after a vietory over a piginy; or it might aptly re- 
represent the virtucs of a rope-dancer, exhibiting how little he was 
subject to dizziness. 1 will write no more abont it, for 1 begin to 
think that some pretty Thracian tias given poor Lycides a love potion, 
and that it lias affected his brain a little. . . . 

“The mistake is really ludicrous. The column, vou must have 
perceived at once, was erected not to display the victor but the ran- 
quished. А blunder very easy for an idle traveller to commit. Few 
of the Thracians, I conccive, even in the interior, are so utterly igno- 
rant of Grecian arts as to raise a statue at sucha height above the 
ground, that the vision shall not comprehend all the features easily, 
and the spectator see and contemplate the object of his admiration as 
nearly, and in the same position, as he was used to do in the Agora.” 
— Pericles and slspasia. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LXIV. 


“ I must have liLerty 
Withal, as large a charter as the winds, 
To blow on whom L please.” 


1. Among all those who have extolled St. Stephen’s Walbrook, not 
one has adverted to a circumstance which is certainly not a little in 
its favour, although passed over as if it were cither quite a matter of 
course, or else nowise affected the building. Nevertheless it is one 
which constitutes a marked difference between that and Wren’s cther 
churches, or, indeed, nearly all ether ehurches here. And now, hav- 
ing said this I onght to leave peeple to find out what it is, which any 
one who has been in the building, or has seen a view of the interior 
ought to be able to do instantly. It would be but a poor compliment 
to their sagacity to attempt to help them out any farther in diseover- 
ing what is at once so obvious and so simple; still, lest I set their 
wits rambling quite wide of the mark, 1 must, 1 suppose, say in plain 
terms what is the eircumstance I allude ta; therefore, all that it is, is 
that the church is not blocked up with galleries,——wherefore it is 
strikingly distinguished from others of the same period. While this 
has been overlooked, the merit of the plan has, on the contrary, been 
overrated, since the latter is marked rather by irregularity than by 
symmetry of arrangement, it forming neither а Greek cross nora 
Latin one, nor a simple square with the columns supporting the dome 
inscribed within it eqnidistantly from every side. "Phat exact regu- 
larity, «hicli the architect appears to have aimed atas his leading idea, 
is just missed; the dome is neither over the centre of the plan nor 
over a distinctly pronouneed division of it, the portion at the west end 
—ifend it may be called—beiug much too short for the character of 
nave. Moreover, instead of being regulated by the intercolumniation 
of the order, whereby the space between the columns and walls onthe 
north and south sides would have been the same as at the east end, 
those parts are not above half the width, which oecasions not only a 
want of correspondence between them and Ше rest, but also a crowded 
appearance. ‘The want of pilasters against those walls, to receive the 
ends of the entablitures extending from the columns, is, if net a posi- 
tive defect in itself, a serious deficiency as regards consistency of de- 
eoration. Even the elect of the dome is greatly impaired in com- 
parison with what it would have been, 1f. instead of the present small 
lantern there bad been a glazed aperture of such diameter as toatiord 
sufficient light to Ше whole of the space beneath, if not the whole 
church. Inthat case another good effect wonid have resulted, because 
all the windows, exeept perhaps those of the clerestory or over the 
entablature, might have been dispensed witb,—an they are so very 
far from being ornamental as to be absolute blemishes,—so ordinary and 
vulgar-looking us to be in utter contradiction with classicality of style. 
Those apertures, moreover, exhibit no fewer than five different shapes 
and sizes, including a series of oval holes fit only for a stable or rooms 
in a garret.—However, 1 do not wish to put folk in a passion: those 
who think that 1 have most unwarrantably slandered this masterpiece 
of architecture, may take their revenge by proving that what 1 have 


pointed out as defects are only so many beauties. Were they to do ! 
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that they might enlighten many others besides myself, for 1 have 
never yet met with any one who did not confess sub тоза that he 
thought St. Stephen's Wallbronk liad been praised greatly beyond its 
deserts. 

If. The writer of the article on Ecclesiastical Architecture in the last 
number of the Quarterly Review, might have expressed his opinion of 
the church of La Madeleine at Paris somewhat more in the tone oferiti- 
cism than by applying to it the mercly abusive and not very precise 
term of “a monstrosity,’—the very one almost of all others with which 
it eannot be reproached architecturally, since so far from beiug a mon- 
strosity as a building, it is singularly correct and classical, nothing 
either more nor less than a direct transfer or east from an antique 
Corinthian peristylos, nearly free from any modern alloy. Of course 
the interior does not profess to be strictly in the same manner, because 
for that there was no direct precedent to be followed, and it was neces- 
sary to aceommodate it to the express purpose of the building, but the 
differenee does not amount to any positive incongruity or “ іпсопѕе= 
quence” of style, it being no more than what amounts te a natural and 
alinost necessary distinction between internal and external character 
and desigu. Some credit besides is due to the manner in which all 
internal accommodation Пав һсеп secured, without any sacrifice of ex- 
ternal beauty or unity of expression. That the exterior is a truly 
beautiful object must be admitted, unless all received theories and 
opinions are now to be upset and reversed; since it fully realizes, 
проп an imposing scale and in a worthy shape, tlie ideal of Greek 
architectural beauty. Yet although on the score of beanty it may be 
perfectly safe from reproach, it is open to the allegation of being false 
in expression—avowedly putting on and even ostentatiously parading 
the semblance of a pagan temple. Either then ought we to abandon 
the idea of adopting iu its purity what has ever been considered the 
perfection of that style—the temple ferm of the Greeks, or we must 
apply it to places of religious worship. To object to sueh par- 
ticular form for the mass of the structure, and also to the style, 
as partaking of paganism, is sheer prudery: columns, entablatures, 
pediments are indifferently at the service of all religions and all sects. 
Almost as well might we call stone and marble pagan materials, and 
restrict ourselves to the use of brick and timber alone for churches. 
Besides, of all false creeds and doctrines there 18 the very least danger 
from paganism. So utterly is the paganism of the Greeks extinct, 
that what in the early Christians was a natural abhorrence as of a foe 
to be resisted and overcome, would now be imbecile dread of an 
enemy after he had actually been slain. A convincing proof how 
little abhorrence the early Christians felt respecting pagan architec- 
ture is, that the earliest types of Christian architecture were essen- 
tially pagan in their origin. 

III. If it be merely the misapplication of style and unsuitableness 
of character that the Quarterly Reviewer condemns in the Madeleine, 
he ought to have qualified his censure by explaining himself to that 
effect. Considered merely aesthetically, without reference to purpose, 
the strueture cannot possibly becalleda “ monstrosity,’’—certainly not 
without stigmatizing by the same injurious epithet a great number of 
others which have hitherto been marked for admiration, although in- 
finitely more hybrid in their composition, and more medley and motley 
in the taste they display. With far greater propriety of language 
might the Reviewer have characterized by such epithet very many of 
the basilicas and other ancient ecclesiastical edifices, of which his 
paper gives us an interesting historical muster. Of course neither 
historical nor archeological interest—which frequently gives such 
value and importance to things intrinsically devoid of beauty—at- 
taches at present to the Madeleine, yet that is no reason for passing 
summary and unqualified condemnation upon it. A critic interested 
in the subject might at least have pointed out, for our instruction,— 
had it been only ina foot-note—what constitutes the monstrosity com< 
plained of, and in what respect the building is wt variance with the 
purpose for which it was erected, and deticient in that expression 
which a Roman Catholic chureh of the nineteenth century, should pos- 
sess. Neither would it have been amiss had he let us known whether 
he be better satisfied with those other modern churches which have 
keen lately erected in professed imitation of the ancient basilica plan, 
viz, Notre Dame de Lorette, and St. Vincent de Paul at Paris, and 
the so-called Basilica at Munich. It would have been worth while 
fur him to have dwelt even somewhat at length on those modern in- 
stances, (giving at the same time explanatory plans of them—only 
three in addition to the illustrations of the kind which enrich the arti- 
ele in the Quarterly), in order to satisfy us whether the adoption of 
such type have been attended with decided improvement upon the 
former system of modern continental chureh-architecture, and if so, 
whether the improvement has been carricd to the fullest extent. 

1V. Not the Madeleine alone, but the Walhalla and Canova's Greco- 
Roman church at Possagno, must, it may now be presumed, be set 
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down as “ monstrositics," true as they are to the æsthetic spirit at 
least of the pure antique, The Bavarian like the Parisian edifice 
шау incur the reproach of not being perfectly homogeneous, inasmuch 
as the strict temple form and character are kept up only for the ex- 
terior, which accordingly does not indicate beforehand the style and 
embellishments of the interior, which is a splendid hall, instead ol a 
were ccella, withont other light than what is admitted from the en- 
trance door, аг else obtained by a considerable part af the plan being 
left unroufed. At any rate, however, the inconsistency, if such it be, 
is оп the right side; it is not of a kind to cause disappointment by 
Ше most disuggreeable disparity between exterior and interior which 
takes place, when the latter falls altogether short of the promise made 
by the former. Or if nothing less thin thorough. consistenev both 
within and without will satisfy us, what are we to say to the Temple 
Church, whose interior embellishments—quite as inch of ** boudoir” 
character, by-the-by, as those of the Madeleine, althongh in a very 
ditlerent fashion,—do not ef all harmonize with thie severe and some- 
what sullen aspect of the outside ? 


IIARDOURS OF REFUGE. 


The following observations ou the Кере of the Commissioners 
appointed by Her Majesty to survey and examine a part of our coast, 


for the purpose of determining alterations snitable for ITarbours of 


Refuge, will be acceptable at a time when public attention is strongly 
directed to the important subject. 

It has been suggested that ип inquiry should be made as to qualifi- 
cations of certain of the hanonrable gentlemen who comprised that 
commission ; by this means it would be ascertained that some of them 
had not any experience in the matter confided to them, and those who 
had, in some important instances failed in their attempts to aecom- 
plish the object sought. 

It is quite obvious, and now admitted by many scientific and intelli- 
gent men, that a knowledge of the construction and improvement of 
harbours, (I confine the remarks to bars, &c., at the entrance to har- 
bours: as the interior parts affer comparatively little diffieulty) cannot 
be obtained but by practice, hence the repeated failures in theoretical 
science as applicable to this subject; hence the cause of our unpro- 
tected coasts remaining unprovided with safety hubaurs, The Downs, 
Dover and Dungeness harbours offer incontrovertible proof of these 
facts, and of the want of correct information on the part of those who 
have had the management of harbonrs. The parts of the coast here 
alluded to have a prior claim to the establishment of refuge harbours, 
and on the east coast Orfordness, Lowestoft and Yarmouth call for 
the immediate attention of the legislature. 

It has also been stated by a recent writer, “that many hundreds of 
thousands of pounds have been expended on Dover harbour in fruit- 
(сөз attempts to keep its entrance free from bar." On the importance 
of a good harbour as Dover, especially in time of war, Sir Walter 
Raleigh wrote to Queen Elizabeth in 1590, at which period, aceording 
to the records of that ancient town, there wasa greater depth of water 
af the entrance of the harbour than there is at present. In the report 
of Her Majesty’s Commission of 1540, (and shortly after an expendi- 
ture of about .£40,000,) it was stated, that “the harbour has been con- 
sidered inaccessible at tisres for several weeks together. lt should 
be observed, that the sluices, although efficacious to a certain extent, 
(we have no proof of this,) are not capable of removing the obstruc- 
tion altogether, the force of the water which at its exit from the cul- 
verts is great, (so it was at Lowestoft, and yet that scheme was a 
failure,) loses its impetus as it spreads over a large surface, and forces 
the shingle toa small distance where it forms а bank :” certainly it 
does, and so it does the same at Bow creek in Ше Thames, and ut the 
disemboguing poiot of all harbours, rivers, or creeks throughout the 
world where soil is held in suspension by the water, and therefore all 
expenditure io increase or produce a scouring power is useless and 
injurious. 

More tlian 20 years prior to the sentence being placed on record by 
the commissioners, I had satisfactorily developed this important fact 
to many intelligent men, and it has been known to those who have 
continued to pursue the path of error. If candour had led to the ad- 
mission of the common fallacy, and the adaption of that course which 
will eventually prevail, this would have prevented the loss of many 
valuable ships and cargoes, many hundreds of human lives, and all the 
miseries entailed on the numerous families consequently left destitute. 

1 have been favoured with a copy of the Commissioners’ Report, 
dated August 7, 1844, and accord with the opinion of Sir W, Symonds 
“that the mass of evidence was in fayour of Dungeness ;” for that 
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place Г gave a plan for a Harbour of Refuge, and endeavoured in my 
evidence to sustain the eligibility of the site and plan. This plan does 
not appear in the Repart. 

I do hope that the Goverument will pause ere they commence sucli 
a work as is proposed for eavironiog Dover Day. The building out 
а pier from Cheeseman’s Head will arrest the ebb tide in its western 
progress, und cause that part of the bay to fill up rapidly, and it will 
injure in the same ratio the entrance to the present liarboor so essen- 
tial for the welfare of the town, In a short. time after the proposed 
western part of the pier shall be extended into deep water, the beach 
eastward of the present piers may be expeeted to be drawn into the 
sea, and place the buildings thereon in imminent danger. 

The Commisioners also recommend improvement at the eutrance (о 
Harwich Harbour. I eannot understand how this is to be ellected ; 
the canse of the loss of tlie only good entrance into this, one of the 
linest lerbours in the world, is not understood ; the channel referred 
to, which was between Languard Fort and the Alter, was filled пр by 
a similar cause to that by which many ancient harbours have been. 

Wich much respect forthe intelligence of the Harbour Commis- 
sioners, Tain of au opinion that they should live been assisted in the 
investigation by some merchantmen long accustomed to harbours, in 
justice to the great problem, and of the honour of science, and the real 
question ** What are the only means or plan that will accomplish the 
long sought for object, viz., the ferming an eligible and adequate 

Iarbour of Refuge, free of ingress and cgress at all times, and under 
all circumstances of wind and weather.” ($) The answer is only to be 
obtained by a committee of the House of Cominons, where the subject 
would be impartially investigated: and in place of interested parties 
sitting as judges on their own procedure, they should be required to 
account for the enormous sums that have been fraitlessly expended. 
Those who sit on such an enquiry have au opportunity ol obtaining а 
knowledge of that which has cansed others a long, arduous, and ех» 
pensive attention. 

I will conclude by stating that the plan now proposed relative to 
Dover, a harbour with a double entrance without an artificial scouring 
power, was, in the principle and plan, a suggestion of my own. 

Henry BARRETT. 


REMEDY FOR FRAUDULENT COMPETITIONS. 


Were they reckoned up, the number of Competition designs and 
drawings that have been made for Churches and Chapels alone, during 
the last ten years, would be quite startling. Taking them as an average 
computation—aud it is buta very moderate one—for that period, twenty 
competitions per annum, with twenty-five sets of six drawings sent in 
to each, amount to no fewer than Zhirty-Ihousand drawings only 
for buildings of that class. Profitable work for—the manufacturers 
of drawing paper, and capital exercise for architects! Опе is really 
puzzled to kuow what becomes of such a vast number of drawings, for 
they caunet, like old picture-canvasses, be made to serve for fresh 
subjeets. 

The tax to which architects are thus subjected, is а most onerous 
one, and quite peeuliar to their profession. It is true, it is incurred 
voluntarily,—if that can be said to be voluntary which, thongh they 
feel it to be oppressive, men submit to out of sheernecessity, and be- 
cause they have no other alternative than that of submitting to it, or 
foregoing the chances of obtaining practice. Formerly competitions 
were of rare occurrence, and were to be regarded as exceptions to the 
usnal course of practice, but they have now grown up into a system 
which the profession cannot either direct, or resist, but in which all 
must join save the few who have sufficient private practice to enable 
them to relinquish the toils and struggles of competition to others less 
fortunate than themselves. According to the actual system and ex- 
tent of competition, it is not merely the casual interests of a few indi- 
viduals that are concerned, but those of an entire profession; aad so 
loudly do the abuses and miulpractices which are perpetually com- 
plained of, call for correction, that il it be found that the profession 
are really unable to help themselves, it becomes a question whether 
they ought not to apply to the legislature for some protective enact- 
ments against fraudulent competitions. Among other measures, it 
might perhaps operate as a wholesome check, were it made impera- 
tive that in every competition by public advertisement, the names of 
all tiie committee should be givea either in the advertisement itself 
or in the programme of instructions furnished to the architects ; and 
that the whole of the competitors should be entitled to demand an 
inspection of the chosen design. 

If building-committees elinse to appoint their own architects, or 
even to apply privately to two- or three individuals to send them in 


19% 


186 


designs, the case is altogether different; but surely they Пауе по 
right—none at least morally—to call publicly upon a whole profession 
for the aid of their talents and labours, withont affording very strong 
guarantee for their own sincerity, and good faith. In Public Compe- 
titions by public advertisement, publicity ought to be preserved 
throughout the whole business, and NO SECRESY AS TO THE PROCEED- 
INGS OUGHT ON ANY ACCOUNT ТО BE ALLOWED. It is not to be ех- 
pected that Committees themselves—of however “honourable” and 
“respectable” persons they шау be composed, will of their own ас- 
cord yield up the conveniently arbitrary and irresponsible anthority 
they now exercise; therefore it ought not to he left to their own 
option, their discretion, or their generosity, whether thev will fulfil or 
evade their impliedly pledged engagements with the competitors. Un- 
less the rank abuses and evils complained of be greatly exaggerated, 
it is high time that they should be put a stop to, and if no other ade- 
quate remedy can be found, they ought to be brought under the cogni- 
хапсе of parliament. Government thought fit to interfere in Arte 
Unions, let it now turn its attention to Architectural Coinpetitions, 
for, as at present managed, the latter are no better Шап lotterdes—per- 
haps not even so fair and honest,—not so much matter of mere chance 
as of intrigue, and chicanery. So if nothing else will do, if no other 
remedial course can be devised, let the omnipotence of an Act of Par- 
liament be resorted to as the ultima ratio of the profession with Com- 
petition Committees, 


COMPETITION. 


f Sim—How much more, architects will patiently endure before they 
attempt to bring to their senses those who advertise for Competition 
drawings, Iam quite unable to guess. Could the secret history of 
Competition be fairly exposed, it would bring to light many cases of 
thorough-paced rascality, and double dealing ; but even letting alone 
all the vile and ngly matters which are carefully kept ont of sight be- 
hind the curtain, there is frequently a prodigious deal of stolidity and 
impudence also on the very surface of some Competitions. Conceive 
the sum of Five Gnineas—aye, actually Five Guineas! being lately 
offered for a set of drawings and specifications, including survey of 
ground and drainage, that noble sum—which would be hardly five 
shillings per day for his labour to the fortunate architect, being in- 
tended as remuneration in full for the drawings, which are to become 
the property of the Committee, and be handed over by them to any 
one whom they may think fit to employ on the job! Perhaps next 
the odd Five Shillings will be considered—remuneration, 

Such offers are truly disgraceful to those who make them; and not 
only that, bnt they tend in some degree to throw discredit upon the 
Profession itself, as being filled with needy drndges to whom they are 
a temptation. 

If the matter be such a trifling and paltry job that more cannot be 
afforded, then to make a Competition of it, and advertise it accordingly 
is truly farcical, although no joke to those who find out on inquiry 
what surt of a chance they have the precious opportunity of striving 
for. If often most insultingly niggardly towards Competitors, Com- 
mittees are full as often or oltener most stupidly blind to their own 
interest, otherwise they wonld not act so preposteronsly as to allow 
the absurdly limited time they generaily do for preparing designs, 
since bow can they expect to obtain any thing that is the result of 
actual study on the particular subiect,—any thing better than the first 
hurried and random ideas that occur,—if no time for study or mature 
consideration be granted ? Consequently they in a manner defeat their 
own purpose—at least their pretended one—for where there is such 
excessive hurry without the slightest occasion for it, it may shrewdly 
be suspected that the Competition is mere moonshine and make-be- 
lieve, the real business being all the while snugly settled beforehand 
by the two or three in the secret, and that it matters little what sort 
of hurried things the other designs are that are sent in. 

Where no pains are taken to avoid the most suspicious appearances, 
the most sinister suspicions are both natural and justifiable. Yet 
Committees do not scem at all disposed to act so as to put themselves 
quite beyond the reach of suspicion. It may be that they are satisfied 
with the proud consciousness of their own integrity, yet it wonld be 
as well to make that integrity a little more evident, for then other 
people might be satisfied also. One thing, however, seems certain— 
that whether all honest raea or not, whether all intelligent persons or 
noodles, Committees are invariably unanimous in their decisions, for 
were not such the case they would no doubt have the lionesty fo de- 
clare by what sort of majority the approved design was chosen. It 
surely makes а material difference whether that majority be merely 
the minimum of one—a single vote morey—or be hall а score, 
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Even Professional Umpires are not to be trusted to too implicitly ; 
whenever one is called in, there onght to be some check upon him: 
accordingly in every such instance the designs ought to be publicly 
exhibited before he be allowed to pronounce bis decision, and when 
he does so, that decision ought to һе fully stated in writing, duly 
specifying the particular merits. which induced him to award it his 
preference. He who would shrink from giving such explanation is 
unfit for the office, however well qualified he may be in other respects ; 
for though the evasion may look like delicacy, it is surely the re- 
finement of impudence to say—though not in words—“ Iam infallible, 
be content therefore with my wholesome opinion, but as to my reasons 
for it, allow me to keep them to myself." 

l remain, $е, 
ARGUS, 


HOPES ARCHITECTURE AND ARCHITECTURAL 
DESCRIPTION. 

Sin—Those who pretend to describe buildings are apt to be ex- 
ceedingly vague and careless in their langnage, as if they took 
it for granted that wlat is well understood by themselves must be 
clearly intelligible to every one else, no matter how indistinctly and 
confusedly their account may be worded. А most giariug instance of 
verbal obsenrity—such a one as in Vitruvius would have exercised 
the ingenuity ol a host of commentators—occurs in Hope’s work on 
Architecture, And I will quote the passage both as a literary curio- 
sity, and also in the hope that some ove of yonr readers will be able 
io interpret it for ше. Speaking of the Church of St. Gereon at 
Cologne, he says: “The body presents a vast octagon shell and cu- 
pola, the pillars of whose internal angles are prolonged in ribs, which 
centering at the summit meet in one point, and lead by a high and 
wide flight of steps, rising opposite to the entrance, to an altar and 
oblong choir behind it.” | | | 

How the ribs “which meet in one point" can “lead to a high and 
wide flight of steps,” quite passes my comprehension,—indeed the whole 
passage seems to me no better than arrant nonsense. If there be an 
error of tlie press here it is not corrected in the list of errata—rather 
a formidable one, by the by, and showing some most extraordinary 
blunders—such as could hardly have been typographical. 1 was 
therefore anxious to ascertain if the passage above quoted had been 
altered in the Second Edition of the book, but no,—there it stands the 
same, in its original obscurity. Probably the Editur could make no- 
thing of it, and so thought it as well to let it go without attempting to 
make sense of М. Or perhaps, there was no editor at all employed, 
great as was the occasion for one, if not to enlarge the text, to supply 
in notes much wanted information relative to very many edifices which 
Hope himselt merely registered іп а dry catalogue ot them. Should 
there now ever be another edition of it, Ше work might be materially 
improved not only by such additious in the forin vf notes, but by re- 
ference to various graphic publications which illustrate many of the 
edifices referred to by Hope; for instauce Villa Апі " Espana Ar- 
tistica," and Mr. Gally Knuight/s two most interesting series of archi- 
tectnral illustrations of Sicily and Italy.—One thing which renders 
Hope's hook farless satisfactory than it might have been, is that there 
is no scale to any of the buildings shown in Ше plates—a strange omis- 
sion, and one that does not say much for the care bestowed in the 
getting up of the work. In fact, the plates da not seem to have been 
finished or finally prepared for publication, there being no figures or 
letters of reference to any of the ground plaus, one of which is besides 
very strangely represented, what 1s an octagonal dome over the build- 
ing, instead of being expressed by dotted limes, being sliaded as dark 
as the walls and pillars, so that it gives Ше idea of а separate octan- 
gular structure built up (тою the flocr, within the larger one, 1 шу- 
self took such ta be the case, and wondered tuat such a singularity 
should be neither explained nor noticed in the text, till meeting with 
another plan of the same building, I perceived at once what a very 
strange mistake had been committed, and still remains in the second 
edition, which probably had no revision bestowed upon it, nor received 
other improvement than the addition of an Iudex. That there 
was nothing of the kind ta the first edition, was wholly unpardonable, 
since an Index might lave been made by апу one, and because without 
it the book was cuinparatively useless as а work of reference. 

I remain, &c, 


LECTOR., 
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TRANSITIONAL CHURCHES BUILT OF LATE YEARS IN 
AND ABOUT LONDON. 


The following are extracts, in a condensed form, from a paper in the 
Ecclesiologist reviewing the architecture of those metropolitan 
churches which exhibit a progress in the knowledge of medieval 
architecture ; these churches are rather happily called “Transitional.” 
We have taken the liberty of marking in italics some of the solecisms 
and inaceuracies of language which appear in the original notice, 
This we have done, not in an invidious spirit—for the architectural 
criticisms we for the most part highly approve of—but because it 
seems intolerable that a work having the academical character which 
the Ecclesrologist possesses should be disgraced (as by the hy are 
most of the writings in any degree attributable to the Cambridge 
Camden Society), by constant violations of the rules of English 
grammar. 

* St. Paul's, Knightsbridge, is a most commendable instance of liberality on 
the part ol its incumbent, which, had iż been met as it should have ben, 
standing as it does in perhaps as opulent a region as the wide world contains, 
by similar munificence from others, and by adequate experience on the part 
of those to whom the constructional part appertained, might have been a fair 
and admirable monument of the Christian zeal of the Nobles of the greatest 
empire of modern days. Anil yet it would be wrong to deny that itis a very 
great thing lor the fashionable inhabitants of Belgrave Square to have a 
church of the degree of goodness which ‘this has attained, to resort to, and to 
have so many opportunities of so doing. And there certainly is something 
striking in the view of the interior of this building, when we remember what 
London congregations are for the most part condemned to. То consider this 
church more systematically, one cannot but at once perceive that the nave 
and chancel are totally disconnected, though both assuming to be * Third 
Pointed,’ that the latter is mast obviously an after-thought appended to what 
for its own sake was totally undeserving of such an additton, and of whose 
demerits tlie worthy priest who has made the church what it is is totally 
guiltless. Аз по one, we trust, will think of imitating or of admiring the 
nave, a vast Le-galleried hall, we pass it over sicco pede. Тһе chancel we 
need hardly say is wanting in depth, though of praiseworthy height (to the 
exposure of the dimensions of the nave), and it differs from ancient chancels 
in the absence of any side light to relieve the east window.—The service is 
not performed іп the chancel, but in a sort of long narrow peninsula project- 
ing from it into the nave, [and] containing the prayer-desk and the lettern, the 
former ooking south and the latter west, beneath and opposite which аге 
seats for the choir, a crowded and unchurch-like arrangement; and on the 
south side stands the pulpit, of carved oak.—The east window of the church 
is to be entirely filled with stained glass representing Scriptural pieces iu 
many small compartments, and arranged in a chronological order; among 
which, from the drawing of it as it will be when completed, now hanging up 
in the vestibule of the church, we perceive the Crucifixion occupying a most 
obscure corner. The men of old wonll never have done such a thing. The 
remainder ot this window, and those in the nave, are glazed with a sort of 
opaque golden coloured glass, which is at least an improvement upon the old 
ground glass heretofore employed in modern churches. The material of the 
ehureh is white brick. To conclude, St. Panl's, Knightsbridge, is a remarka- 
ole and gratifying ‘fact,’ butat the same time quite unserviceable in all respects 
as a model for future church builders. 

Christ Church, Broadway, in Westminster.—A modern church rebuilt on the 
site of a former chapel, consisting of an apse, nave, aisles, and north-west 
tower, of the First Pointed style. The arrangement of the west front 15 very 
fanlty, consisting of an Early Middle Pointed window, of three lights, sur- 
mounted by a First Pointed triplet. The roof however is of a good pitch ; 
the church is lofty, measuring sixty-eight feet to the summit of the cross, 
and open internally to the top, and the material is stone,—all gratifying 
things to tell. Entering, as perforce we must, at the west end, the nave piers 
first attract our attention, from being of cast-iron, almost of the bulk of stone, 
raised on blocks, so as to show their pedestais above the seats; mare we nced 
not say about them ; as a set-off however the seats are not only all open, but 
alike in construction, ornament, and comfort, for rica and poor,—a very gra- 
tifying proof of Christian feeling, and опе as yet but little regarded else- 
where in our ‘Transitional’ churches, е. ғ. the area of St. Paul's, Knights- 
bridge, is apportioned between lung pews and open sittings, and as we shall 
see, St. Gile's, Camberwell, has two classes uf open sittings. The galleries 
have open iron fronts, 10 make them lighter,—an experiment which we think 
has totally failed ; and io accommodate them, liberties of an unjustifiable 
nature have been taken with the aisle windows ; those at the side (cuuplets 
very broa, and to describe them by an expressive bull, splayed at right an- 
gles to the wall) being depressed below the level of the galleries; and to 
diminish still more their height, their heads, which are externally marked by 
a blank trefoil, being internally left perfectly bare, and the single lancets at 
the east end of the aisles being pushed up so as to enlighten the aerial por- 
tion of the congregation, It is really intolerable to see an architect spoil 
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his church for ever to accommodate these intruding eye-sores ; better let the 
galleries span windows which may some day be emancipated, than leave the 
indelible brand of disgrace upon them even should the cause of it be ever re- 
moved. The prayer-desk and lettern are ia the nave, on the south side, with 
the pulpit (unpretendiag by the way, and therefore not bad, though standing 
disjointedly, when it should have been attached to a pier) facing them. ‘The 
еһигеһ terminates in an apse, en arrangement, we need not repeat it, nn- 
authorized in an English parish chureh, but one which іп this instance was 
adopted in consequence of the church being rebuilt in an old burial ground, 
and considerable jealousy existing even about the encroachment whieh Ше 
apse made upon it. The apse being assumed, we must allow great eredit for 
the prominence given to the altar, a most redeeming point, Approached by 
a flight of several steps, it forms the erowning point of the church, aod by its 
height is defended from painful proximity which, when a good chancel and а 
protecting screen cannot be attained, is the thing which should be aimed at. 
(In this respect St. Paul's, Knightsbridge, is deficient: there is no screen, 
and yet the altar is non-apparent.) ‘The alar itself is remarkable for the 
richuess of its embroidered ante- pendium, a gool attempt, but reprehensible 
in that the central monogram is worked in black, an unheard-of colour for 
such an abject, The apse is enriched with decorative colour, chiefly by Мг, 
Willement, and one window glows with his painted glass. We understand 
more will very soon be added as a further instalment. The mural cross is of 
praiseworthy dimensions. ‘The seats in the chancel are of the same nonde- 
Script character as those which we found fault with in Christ Church, Albany 
Street, On the whole we think that this church displays more Catholic feel- 
ing on the part of its than any projector other new parish church in London. 

College of St. Mark, at Chelsea, for the training of schoolmasters. ‘The col- 
lege chapel is one of the must complete instances we have yet observed of 
considerable ecelesiastical feeling in the original conception, unaccompanied 
by suflicient ecelesiological knowledge on the part either of originators or of 
architect to give that feeling a satisfactory development, and as it were 
translate it into grammatical language. Alter this general character, it 
would be unkind to the excellent proposers of St. Mark's college to enter 
very deeply into an architectural examination of the building. Something 
however most be said. The style adopted is Romanesque. The plan of the 
chapel is cruciform, consisting of a nave and transepts, without aisles, and 
an apsidal chancel, with an aisle running all round it, the apse being circular, 
One great and obvious defect js that the breadth of the chancel (which is 
raised) together with its north and south aisles, is precisely that of the un- 
Lroken nave, thus showing the stilted butt-ends of aisles to the nave in a 
way nowhere, we might almost venture to assert, seen in an ancient church ; 
a ludicrous turning to account of this bud arrangement shall soon be told. 
The chancel із, we said, raised, and по опе can be other than pleased with 
the dignity given to the Holy Altar, which is indeed the redeeming point of 
the internal arrangement, Altogether the chancel tails from over-ambition ; 
neither in height, breadth, nor length doesit come up to what the chancel of 
а small parish church should be, and yet this tiny space contains all the fea- 
tures uf the eastern limb of a vast cathedral ; it has its apse, its encircling 
aisle, its triforium, its clerestory, and its vaulted root. All these of course 
are on а microscopic scale, and the altar-chairs and pulpit, being perforce of 
the natural size, make a rather ridiculous contrast ; the two former well nigh 
fill up the apse, and the latter is fitted into the butt end of the northern aisle. 
The windows however of the chancel are nearly all filled with stained glass, 
and this, combined with the gloominess of the day, gave, we must honestly 
confess, a solemn appearance to the chancel the last time we visited the 
ebapel, not but that it was then that we realised to the full the mistakes of 
this arrangement. At the extreme west end of the chapel, to the right and 
left of the door, stalls are placed, showing by their position that the designer 
had not clearly realised the distinction between nave and chancel. Indeed 
the whole building manifests a conlusion between those two very dissimilar 
structures, a college chapel and a parish church. М is true that 5t, Marks 
fulfils the donble purpose; but would it not have been better to have given 
each object its legitimate development, than to have attempted an impossible 
union of ¿keir distinctive features? The nave might well have been reserved 
for the laity, and the members uf the college have been provided with a spa- 
cious and correctly-arranged choir, from which, day after day would lave 
ascended with increased beauty that solemn service which so honourably dis- 
tingnishes the college of St. Mark. 

554. Giles’, Camberwell, a large cross church, with aisles, north and south 
porches, central spire, aud well developed chancel, of the Middle Pointed 
style, The altar is of stone, and of the correct shape of a table standing upon 
legs ; unhappily however, instead of the rich eanopied sedilia we might have 
looked for, it is flanked with altar-chairs. ‘The reredos, which is ot stone, is 
over heavy. The гіѕст of the altar are panelled with porcelain. The east 
window is as yet but partially filled with stained glass. The chancel, which 
is paved with eneaustic tiles (with which however we were not quite satisfied,) 
has stall-lke benches for the choristers (and а quasi episcopal throne for the 
incumbent); these choirters? are failures, being of heavy workmanship, and un- 
real, inasmuch ag (hey baye a range of canopies over an unbroken bench, The 
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rood-sereen is laeking here, ав іп every other modern London church. The 
organ is placed in the north transept. greatly choking it up. The end win- 
dows of the south transept, and of the nave are filled with stained glass. The 
pulpit stands against the north-west pier of the lantern, and is not too high. 
It is of wood, panelled with porcelain. enamellel with saered efligies оп a 
gold ground. This is a very good idea, and one perfectly legitimate. although 
modern ; porcelain indeed isa species of enamel paintmg. Іп this ease, bow- 
ever, the conception has surpassed the exeeution. The prayer and lesson- 
desks, which are opposite the pulpit, are not satisfactcry. The piers of the 
nave, which are alternately circular and octagonal, stand upon blocks, to 
raise them above the seats, and the seats, though all open, are very unsatis- 
factory, from adopting the invidious distinetion of having two side rows of 
« quality’ sittings, and a very broad open area between, filled up with inferior 
seats for the Church's especial and dearest charge, the poor. The gentcel 
seats have stall-ends, carved by Mr. Pratt’s newly invented machine, We 
do not like them; they are heavy and tame. The roofs ате open, and of a 
good pitch. The font is incorrectly placed, being directly opposite the west 
door, and is of insignificant dimensions considering the size of the church, 
besides which it wants a canopy, and a base to stand upon, The west win- 
dow is rather weak. We аге а good deal amused at the galleries (for the 
church contains galleries), because in the first place they are the least oflen- 
sive galleries we have ever seen, and in the second place because they have 
purchased this inoffensiveness at the expense of a great part of their practieul 
utility, that of holding people. They nestle behind the piers of the nave, at 
some distance from them. The internal walls of the church are plaistered, 
and there isa raised platform in the south transept which might as well 
have been spared. Jxternally the roofs are of a good pitch, and the spire is 
lofty, so that the charch has an imposing appearance, thaugh too moch that 
ofa cathedral in miniature. The tower spire and north porch labour under 
an excess of ornament, the result of which in the end is only to diminish the 
general effect of the church, The worst fault however of the chureh remains 
to be told, that it has got a show side. The north side, from facing the street, 
js much more elaborately decorated than the opposite one; the clerestory, 
е. g., on this side is arcaded of three, and on the other is simply pierced, and 
the south porch is wonderfully subdued, compared with the other. We need 
not say how much we disapprove of such an attempt at display. However 
we flatter ourselves that it has defeated its own object. and that the south 
side, from its greater sobriety, is in troth the more pleasing composition, 
After all, however, no one can help being much pleased at so noble and, con- 
sidering all things, so complete an attempt at better things, raised in the 
same town. and during the life-time of the same generation which saw the 
building of St. Paneras, St. Marylebone, and All Souls. 
т “Тр the adjoining parish of Dulwich is another chureh, which exhibits a 
great struggle after the realization of ecclesiastical decency and ma gnifieence, 
which is as creditable to its projectors as it is lamentable to behold how they 
have been in a great measure frustrated by the incompetency of their archi- 
tect, We mean St. Paul's, Herne Hill, This church consists of a west tower 
and spire, nave and aisles. north porch, and chancel without aisles, of the 
Third Pointed style. The altar is of stone, and of the correct shape, a slab 
on legs; the different roofs, and the spandrils of the nave arches are all 
covered with enrichment; and every window in the church, including the 
clerestory (with one exception, which we fancy we see the reason for, and 
that it will Le soon remedied). is filled with stained glass: and all the chan- 
cel, and part of the nave is (!) laid with coloured tiles; the pulpit of stone, with 
porcelain panels, stands at the north-east angle of the nave, and all the seats 
look east, and are very low. Who does not warm at this description? But 
unhappily in many respeets the intention, not the execution is to be praised. 
The stained glass particularly is of a cold and uuartisue character, and the 
side windows are heraldic, with cyphers of the benefaelors of the church, 
which 1s not the most appropriate decoration for the Lord’s House. The east 
window, which is scriptural, is very unsatisfaetory, and the reredos is poor, 
and there are altar chairs asin the church of St. Giles’. The tiles and porce- 
lain are the gift of the same munificent individual who presented similar or- 
naments to St. Giles, We wish they had a more ecclesiastical character. 
The chancel is far tao short in proportion to the nave, and the roofs are of a 
very law pitch. Externally the design is miserable ; the roof is surmounted 
with а very poor battlement, broken with a row of the poorest pinnacles, 
such as those to be seen on Ше frontispiece of Mr. Pugin’s Contrasts, and in 
plasterers’ shops їп the suburbs, and alternately tall and short, the latter 
standing without any apparent reason in Ше centre cf each bay. The west 
end, and more particularly the door, are contemptible. We are really pained 
10 have to use such language about a structure, which is clearly the fruit of 
much: liberality. 

“© Christ Church, Belton Street, in the parish of St. Giles-in-the-Fields, con- 
sists of a nave, aisles, and very short chancel, north-west engaged tower, 
with stone broach, and clerestory to nave. The style is First Pointed ; and 
at the east end is a triplet, which however, from the cramped dimens:ons of 
the site, only receives light through a wall ent in the adjoining workhouse, 
ukose proximity cramps the chance’, and indeed the whole church. The 
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reredos is arcaded, and the chancel is to be bounded by pare'oses, though 
destitute of sereen, ‘There are galleries. АП the seats however are to be 
open, and the roof is ofa fair pitch. The piers, whieh are octagonal and 
made of blue lias, are (we cbserve with satisfaction,) not stilted, Externally 
however there are faults to Le found. The west window consists of five 
lights, the central one raised above the others, whieh are of the same height. 
From the comparative uselessness of the east window, and the south aisle 
being destitute of light, it was doubtless necessary to throw as much in at 
the west window as needful, though at the same time we think they have 
made the west end unnecessarily glaring, otherwise we eannot at all approve 
of this arrangement at the west end of a small church, which lias only a 
triplet for its eastern light. The west door, which is trefoiled, looks strange 
and overdone. The tower is too thin, and the north door, which it contains, 
is not well managed. The spire however, tahen by itself, is of elegant pro- 
portion. The clerestory and aisle windows are rather long and bare. Great 
allowanees must be made for the confined extent of the ground on which it 
was necessary to build the church, which makes it, especially as it is rather 
lofty, look rather humped externally. We think the architect might have 
derived some useful notions from foreign town churches, remarkable as they 
are for their eight, in the treatment of this subject, without of course, vitiat- 
ing the strict form of English Pointed.” i 


SUGGESTIONS FOR FORMING A MUSEUM OF CASTS OF THE 
ARCHITECTURE OF ANTIQUIIY AND OF THE MIDDLE AGES. 
By С.П. Wirson, sq., Director of the Government School of Design, &e. 
A Paper read at the Royal Institute of British drehitects, April 14, 1815. 
(Abridged.) 

Amongst the various subjects which oecupy the public mind, there isno one 
more interesting than that of the nature and extent of the encouragement 
which an enlightened govenment should afford to the Fine Arts. There are 
many points of view in which this subject may be considered ; but this paper 
will treat only of the means to be taken to provide models of pure art. 

A paper upon this subject was read by the author before the Royal Society 
of Arts for Seotland, on the 28th of Mareh, 1838, and two committees were 
then formed, one of members of the Hon. Board ol Commissioners for Manu- 
factures, and one of members of the Royal Soc.ety of Arts, who reported in 
favour of the plan, and recommended it to the attention of the government 
of the time. Since then several similar propositions һауе been brought for- 
ward, and there appears to be a strong probability that sume plan for carry- 
ing into effect the object proposed will be adopted, 

While the English, Егезеһ and Italian schools of arts are essentially imita- 
tive, the German alone exhibits that spirit of originality which is the chief 
cause of the influence exerted by it ou taste throughout Kurope. To take a 
striking instance of the different view which Germans take of ancient art to 
other nations,—the sculpture which decorates a Gothie church in Germany, 
whilst style is strictly adhered to, is more perfect in the forms and details as the 
more advanced state of the art admits of improvement: the artist does not think 
it necessary to copy the clumsy disproportioned forms and ugliness of imma- 
ture art, as we too flequently do; and in the stained glass the Germans are 
surely right in exhibiting correct forms and heauty of feature, instead of 
slavishly imitating the distorted productions of an age which, although it in- 
herited a good principle of design, pessessed Lut little power of developing it. 
Іп reality, this slavish system of imitation may easily be accounted lor, not- 
withstanding the aflected jargon about symbolism, (a well drawn saint would 
surely be more agreeably symbolieal than forms which are sometimes too apt 
toremind us of a very dillerent region),—but it is often found convenient 
to imitate exactly, where it proves difficult t« design effectively. 

We see in the admiration, which these close imitations excite in some minds 
the influence and cllect of models, especially of those with which interesting 
associations are connected, and is not the very existence of this taste, de- 
fective though it be, a ground of hope that it may be corrected and purified 
by ihe exhibition of higher and worthier models? ‘There does not appear to 
be much diffieulty in determining what models should be provided. In the 
first place. if we look around us in the civilized world, we cannot fail to be 
struck with that wonderful unanimity of opinion which gives a preference to 
the arts of certain periods and schools, 

With casts from, or copies of these works our provincial galleries should 
in the first place be filled ; we should not forget the influence of such models 
and that which the many precious monuments of ancient art (excavated from 
the soil with whieh protecting time had covered them), exere.sed upon the 
minds of the great artists of old. 

Mention may now be made of the remarkable gullery of casts existing in 
Edinburgh, in the Academy or School of Arts and Design, conducted under 
the auspices of the lon, Board of Commissioners for Manufactures. This 
school was established about three-quarters of a century ago, and is in all 
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probability the first school of design ef which we could boast. It existed 
hefere the opening of the Duke of Richmond's small collection to artists, in 
1770, although it contained at that time a very indiferent collection of 
models, 1t comprises about 700 pieces, reckoning the portions of the Pana- 
thenaic frieze in the separate рісеез. Many of the casts are unique, as the 
lon. Commissioners readily embrace suggestions made by competent judges 
of art for the purchase of casts, and at «Шегені times speciroens have been 
obtained direct from the Vatican and other great galleries. The collection 
contains specimens uf the art of every important period down tu the time of 
"I'horwalisen and Canova, At first the collection was entirely e mposed (or 
very nearly so) of statues and busts and other portions of the figure, and 
altheush avowedly estabiished for the instrnetion ot designers for manufae- 
tures, as the system of teaching the drawing of the figure only маз followed, 
и Leeame a school of. fine art rather than of desigu as applied to manufac- 
turc. 

As the purchase of casts in. Italy was at all times attended with consider- 
alle expense, Mr. Andrew Wilson. who was generally applied tu to procure 
them, suggested that, as the expense would not be much greater, the 1100. 
Commissic ners should Luy the moulds at once, and this suggestion led to the 
production of the paper then read before the Royal Society of Arts. and the 
proposal to government to form a easting establishment. 

Ы is well known what such an establishment, (ео such in fact), exist in 
Paris, one in the Louvre, and one in. the Menle des Beaux Arts,—a plentiful 
stock of moulds has been accumulated, an:l the whole of France Пав been for 
years supplied with casts at a cheap rate, The advantages to artists are evi- 
dent; schools are rapidly supplied,—private dwellings are decorated with 
casis,—the shops of artizans are made into museums from the same source, 
И may be mentioned, to show the active spirit of our neighbours, that in 
1826 they spent in Florence alone the sum of 15,000 dollars, equal to £3,111 or 
thereabouts. 1t may, however, be stated that notwithstanding their acuteness 
and care they have been enormously cheated by the Italians, many of the 
moulds being worthless. No one is allowed to cast at Florence Lut the go- 
vernment caster, who therefore charges a very high price, and, when em- 
ployed to make moulds for the French, he took casts from them and then 
sent the moulds in a bad and injured state to Paris, Не sold three of these 
easts, viz. one of the celebrated door by Ghiberti, one of the St. George of 
Donatello, and one of an"Adonis ascribed to Michael Angelo, to the Commis- 
sioncrs in Scotland for the large s: m of £200, а sum which proves their libe- 
rality, whilst the moulder's proceeding 1s a warning to us should апу analo- 
gous plan be adopted, The I'rench were able to take one cast only from the 
mould of the door, upon which they have formed another excellent moold, a 
first cast from which lias munificently becn presented to. the Government 
School uf Design. 

1t need hardly be stated that the Italians make two hinds of moulds, опе, 
the cheapest, is chiefly of clay, and it yields one боо east, or at most two: 
—it is therefore quite evident that in the event of any transactions with 
such slippery individuals, casts of this description should be obtained and 
preserved in stock to make moulds from. 

To return to the gallery at Edinburgh—of late ycars a fair collection of 
architectural and ornamental casts has Leen added, but the most remarkable 
and interesting purchase has unquestionably been that of the unique and 
noble collection of antique busts. The anthor of this paper suggested the forma- 
tion of a collection of classic portraits, and in the course of his enquiries was 
informed that a very ccmplete collection of casts, about 250 in number, existed 
in Rome. 14 had been formed during a long course of years by two sculptors, 
father and son ; it contained easts from busts now scattered over Europe in 
various muscums, but which had been cast previously to their sale in Rome, 
and of which no such collection cculd again le made exeept at a great cost, 
This collection was of great service to Visconti in the eompilation of his ссіс- 
brated * Iconographie Greeque et Romaine," and the drawings for many of 
the engravings were made froin these casts. The purchase was suggested to 
Government,—an arlist, now deceased, was consulted ; he however did not 
approve of it, aud the Поп. Commissioners purchased the collection for their 
sehool in Kdinburgh at a cost of £500, whilst the expences of transit, com- 
mission, &c., amounted to considerably тоте, 

From the opening of the Museum in the lotel Cluny we derive an useful 
lesson ; it contains, as is well known, а collection of ancient furniture, painted 
glass, manufactures in metals, and in tine a great variety of specimens of the 
arts of the middle ages. We all know the eflect produced upon the minds of 
nianufacturers and designers by the sight ut these objects of vertu ;—an up» 
helsterer may have lived ali his life i midst casts of fragments of finc seulp- 
ture without improving ihe forni of а table or chair, but set. before lim a 
piece of fine old furniture, and he will at once start oll ina course of improve- 
ment. This familiar fact points out the importance of forming such museums, 
but unless the designer be accustomed at the same time to beautiful models, 
and be taught to draw from them, he will copy the imperfections of his old 
piece of furniture and miss its beauties;—in many fine specimens of French 
manufacture we have striking illustrations of the advantage of education in 
art, and the formation of such collections as that alluded to. 
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It is likewise of the last importance in lorming galleries of casts, that the 
speeimens, instead of consisting of mere fragments, of the use of which in their 
detached state we can have but a very imperfect idea, should, whenever prac- 
ticable, he casts of entire mocuments. 

As an example, let us imagine the immense advantages of a gallery of сазіз 
for the instruction of students of architecture, wherein, instead of а hetero- 
genous collection of tragments and pieces of mouldings, the entire entabla- 
tures of the finest specimens of the ancient orders, with their respective 
capitals and bases, and portioos ‘of the shafts of the columns, are arranged 
in their proper positions and heights from the ground, together with num- 
bers of important monuments, of which entire casts could be made and put up, 
--ав one side of the pedestal of the column of Trajan, together with a зсебоп 
of the base; the entire of one side of the arch of Titus even, (meaning of 
course the antique part only,)and other monuments that night be mentioned. 
A seres illustrating the whole his:ory of art might be formed at no great 
cost; the doorways, shrines, Baldachini, ond monuments of the middle ages 
might be caste Such is the collection of the Ecole des Beaux Arts, and there 
can be no doubt of the powerfol impression which such a collection would 
make on the mind of the public here. 1t would also be invaluable to students 
of architecture, as they would have every opportunity of seeiog the effect 
produced by ecrtain combinations which they are now only acquainted with 
by means of prints or drawings. 

lt has been objected that the formation of a government or some other 
great publie custing establishment would be the ruin of all the casters 
established in London; is it so in Paris? it may be asserted safely that 
there аге two moulders and sellers of casts in that city to every one in 
London, and of the immense superiority of theircasts there can be no doubt. 
There is no great city in Europe, perhaps, where worse casts are sold than in 
London, and as for architectural casts they are hardly procurable at all; we 
are compelled to go to Paris, where to our surprise we may j urchase casts 
from our own monuments which we probably could not procure in London. 

Тһе best way of furnishing our towns with casts is by the formation cf a 
great central casting, as by this means only proper moulds сап be procured : 
no private individual could айога to procure them, and по proper choice of 
the objects to be cast could be otherwise secured, whilst it is also obvious 
that eas's coul | not he procured at all of many precious monuments of art, 
except by the aid and through the all-powerzul influence of the British Go- 
vernment. Operations in England would lead to this desirable result,—that 
the French would willingly provide fine casts lor our moulding establishment 
in exchange for casts foor our moulds, and an immense saving would be 


effected hy these means, 


THE EARL OF ROSSE'S GRUAT TELESCOPE, 

We offer our readers an account of the performance of the Rosse Telescope, 
which we have as far as possible condensed from a valuable and interesting 
memoir published in the Times newspaper of April 15, by Sir James South. 
We make no apolegy for the reprint, as we are anxious to have a systematic 
record of all that affects the advance of science, апл] ісе! also that though 
most of our readers may have seen the original account, this condensed form 
of it will perhaps invite а reperusal. 

** In the Times of September last 1 had the gratification of announcing to 
the public that the construction of the large telescope by the Earl of Rosse 
wasso far advanced that the instrument had actually been directed to the 
heavens, and that, too, with satisfactory results. 

The great speculum, however, as then used, had been only approximately 
polished, and was inserted in the tube merely to ascertain if its focal length 
coincided with that which it was designed to give it. 

The diameter of the large speculum 15 six feet, its thickness five inches and 
a half, its weight three tons and three-quarters, and its composition 126 parts 
of copper to 573 parts of tin; its focal length is 54 feet—the tube 15 of deal ; 
its lower part, that in which the speculum is placed, is a enbe of eight feet ; 
the circular part of the tube is at its centre, seven feet and a half in diameter, 
and at its extremities six feet and a half. The telescope lies between twa 
stone walls, about 71 feet frum north io south, about 50 feet high, and about 
23 feet asunder. These walls are as nearly as possible parallel with the 
meridian, 

In the interior face of the castern wall a very strong iron arc, of about 13 
fect radius, is firinly fixed, provided, however, with adjustments, whereby its 
surface facing the telescope may be set very accarately in the plene of the 
meridian—a matter of the greatest importance, seeing that by the contae 
with it of rollers attached to one extremity of a quadrangular bar, which 
slides through a metal box fixed to the under part of the teleseope tube, а few 
fect from the abject end of the latter, whilst its other extremity remains free, 
the pesition of the telescope in the meridian is secured, or any deviation from 
it casily determined, for on this bar lines are drawn, the interval between any 
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adjoining two of which corresponds to one minute of time at the equator. 
The tube and speculum, including the bed on which the latter rests, weigh 
about 15 tons. 

The tclescope rests on an universal joint, placed on masonry about six feet 
below the ground, and is elevated or depressed by a chain and windlass; and, 
although it weighs about 15 tons, the instrument is raised by two men with 
great facility. Of conrse, it is counterpoised in every direction. 

When completed its range will embraee an are between 10 degrecs of alti- 
tude towards the south and 47 degrees nerth ; so that all objects between the 
pote and 27 degrees south of the equator will be observable with it; whilst in 
the equator any object can be viewed with it about 40 minutes of time on 
eitber side of the meridian. 

The observer when at work stands in one of four galleries, the three highest 
of which are drawn out from the western wall, whilst the fourth. or lowest, 
has for its base an elevating platform, along the horizontal surface of which 
a gallery slides from wall to wall by machinery within the obscryer’s reach, 
but which a child may work. 

The telescope lying at its least altitude can be raised to the zenith by the 
two men at the windlass in six minutes; and so manageable is tle enormous 
mass, that give me the right ascension and deelination of any celestial object 
between these points, and І will have the object in the field of the telescope 
within eight minutes from the first attempt to raise it. 

When the observer has found the object, he must at present follow it by 
rackwork within Ив reach. As yet it has no equatorial motion, but it very 
shortly will, and at no very distant day clockwork will be connected with if, 
when the observer, if I mistake not, will, whilst observing, be almost as com- 
fortable as if he were reading at a desk by lus fireside. 

The right of the 5th of March was, I think, the finest I ever saw in Ireland. 
Many nebule were observed by Lord Rosse, Dr. Robinson, and myself. 
Most of them were, for the first tire since their creation, seen by us as groups 
or clusters of stars ; whilst some, at least to my eyes, showed no such reso- 
lution. Never, however, in my life did I see such glorious sidereal pictures 
as this instrument afforded us. 

Although, however, the power of this telescope in resolving nebule into 
stars hitherto considered irresolveakle was extremely gratifying, still it was 
іп тау mind little more than 1 had anticipated; for experience has long since 
told me that a telescope may show nebulz, even those resolvable by it, very 
well, whilst, when directed to a bright star, with a very modcrate magnifying 
power. its imperfections will be actually offensive. 

Perfection of figure, then, of a telescope must he tested, not by nebule, but 
by its performance оп a star. of the first magnitude. If it will, under high 
power, show the star round ant free from optical appendages, we may safely 
enough take it for granted it will not only show nebulz well, but any other 
celestial object as it ought. Regulus on the 11th being near the meridian, І 
placed the telescope on it, and with the entire aperture and з magnifying 
power of 800 I saw, with inexpressible delight, the star free from wings, tails, 
or optical appendages; not indeed like a planetary disc, as in my large achro- 
matic, bnt as a round image resembling voltaic light between charcoal points ; 
and so little aberrations had this brilliant image that I could have measured 
its distance from, and position with, any of the stars in the field witha 
spider’s line micrometer, and a power of 1,000, without the slightest difficulty ; 
for not only was the large star round, but the telescope, although in the open 
air and the wind blowing rather fresh, was as steady as a rock. 

On subsequent nights’, observations of other nebulæ, amounting to some 
30, or more, removed most of them trom the list of пери], where they bad 
long figured, to that of clusters; whilst some of these latter, but more espe- 
cially 5 Messier, exhibited a sidereal picture in tlie telescope such as man he- 
fore had never seen, and which for its magnificence baffies all description. 

Of tbe moon a few words must suffice. Its appearance in my large achro- 
matic, of 12 inches aperture, is known to hundreds of your readers ; let them 
then imagine that with it they look at the moon, whilst with Lord Rosse's 6 
feet they look into it, and they will not form a very erroneous opinion of the 
performance of the leviathan. 

On the 15th of March, when the moon was seven days and a half old, I 
never saw her unillumined dise so beautifully nor her mountains so tempt. 
Ingly measurable. On my first looking into the telescope, a star of about the 
7th magnitude was some minutes of a degree distant from the moon's dark 
limb. Sceing that its occultation by the moon was inevitable, as it was the 
first occulation which had been observed with that telescope, 1 was anxious 
that it should be observed by its noble maker; and very much do I regret 
that through kindness towards me he would not accede to my wish; for the 
star, instead of disappearing the moment the moon’s edge came in contact 
with it, apparently glided on the moon’s dark face, as if it had been seen 
through a transparent monn, or as if the star were between me and the moon. 
lt remained on the moon's disc nearly two seconds of time, and then instantly 
disappeared, at 10һ, 9m. 5972s. sidereal time. I have seen this apparent 
projection of a star on the moon's face several times, but from the great 
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brillianey of the star this was the most beautiful 1 ever saw, The cause of 
this phenomenon is involved іп impenetrable mystery.* 

The only telescopes in point of size comparable with Lord Rosse's 3 fect 
and 6 feet, are Sir William Herschel's 20 feet and 40 feet Lemairean's. The 
20 feet had a speculum of 18:8 inches diameter, and the 40 fect one of 4 feet. t 

The Lemairean of 18:8 inches diameter in point of light is equal to a New- 
tonian of 22 inches and a half diameter. 

The Lemairean of 4 leet diameter is equal to a Newtonian of 57 inches and 
4 tenths. 

Тһе Lemairean of 3 feet is equal to a Newtonian of 43 inches. 

And the Lemairean of 6 feet is equal to a Newtonian of £6 inches. 

By spbstituting then the Lemairean form for the Newtonian, the present 3 
feet Newtonian will be made as effective as if it were 43 inches diameter, and 
the 6 feet as if it were 86 inches in diameter ; or the quantity of light in each 
telescope, after the alteration, will be, to its present light, as 7 to 5 nearly, or 
almost half as much again as it now has. 

Seeing, then, that the change from the Newtonian to the Lentairean con- 
struction will be attended with such an accession of light, Lord Rosse, having 
determined geometrically the form of the curve requisite to produce with ita 
definition of objects equal to that which each of the telescopes at present 
gives, is devising mechanical means for producing it; but, as he is in about a 
fortnight coming over to England to attend his parliamentary duties, it is 
probable that this important desideratum will scarcely be effected till autumn 
comes upon us. 

What will be the power of tliis telescope when 1t has its Lemairean form ic 
is not easy to d vine ;—what nebul will it resolve into stars; in what пере 
will it not find stars;—how many satellites of Saturn will 1t show us; 
—how many will it indicate as appertaining to Uranus ;—how many nebula 
never yet seen by mortal eye will it present to us;—what spots will it show 
us on the various planets; will it tell us what causes the variable brightness 
of many of the fised stars ;—will it give us any information as to the consti- 
tution of the planetary nebule ;—will it exhibit to us any satellites encircling 
them ;—will it tell us why the satellites of Jupiter, which generally pass over 
Jupiter’s face as discs of nearly white light, sometimes traverse it as black 
patches ;—will it add to our knowledge of the physical construction ot nebu- 
lous stars ;—of that mysterious class of bodies which surround some stars, 
called, for want of a better name, “ photospheres ;"—will it show the annular 
nebula of Lyra merely as a brilliant luminous ring, or will it exhibit it as 
thousands of stars arranged in all the symmetry of an ellipse ;—will it enable 
ns to comprehend the hitherto incomprehensible nature and origin of the light 
of the great nebula of Orion ;—will it give us in easily appreciable quantity 
the parallax of some of the fixed stars, or will it make sensible to us the 
parallax of the nebulæ themselves ;—finally, having presented to us original 
portraits of the moon and of the sidercal heaveos, such as man has never 
dared even to anticipate,—will it by daguerrcotypic aid administer to us cop'es 
founded upon truth, and enable astronomers of future ages to compare the 
moon and heavens as they then may be, with the moon and heavens as they 
were? Some of these questions will be answered affirmatively, others nega- 
tively, and that, too, very shortly ; for the noble maker of the noblest instru- 
ment ever formed by man * has cast his bread upon the waters, and will, with 
God's blessing, find it before many days.” 


* Would not this appearance, it is asked with great submission, indicate a refracting 
atmosphere which the telescopes hitherto constructed have not been able to detect? 16 
this hypothesis turn ont correct, it will he easy enough to determine the extent of the 
atmosphere, by observing in sidereal occultations the time of a atar’s passing from the 
moon's apparent edge (namely, the limits of her atmosphere), to her real edge. Since 
the above was written, a letter from Sir James South has appeared іп the Times, in which 
itis stated that the phenomenon occurs both at immersion and emersion. Іа not thin n 
powerful confirmation of our hypothesis?—Ed. C. Е. and A, Journal. 


+ Sir James South intends here, we presume, to draw a comparison between ‘ reflect. 
ing’ telescopes ooly, 
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ARCHITECTURAL NovzrTY.—The new theatre which is building at Livorno, 
* Anglice’ Leghorn, will differ altogether from any other structure of the kiod, inasmuch 
ag it will be available for performancea by daylight ая well as of ап evening, since instead 
of the usual ceiling, the auditory, i. e., the pit or portion aurrounded by stage nnd boxes, 
will be covered by an open glazed dome, lngeniona as seems the idea—whose we nre not 
loformed, the architect’s name being as usual suppressed,—and singular as will he the 
effect, it may be questioned whether it will be found аоу improvement проп the present 
system, but rather a sort of ‘amphibious ” contrivance, neither fish nor flesh, nor parti- 
cularly advantageous for either day-time or evening. If the morning performances are to 
be merely coocerts daylight will suit well enongh, but not for dramatic represeotations 
with scenery and dresses, If only hecause the stage itself would be in obscurity compared 
with the reat nf the house, uoless it were to be lighted up as usual by '*foot-lamps,"* and 
from the wings, in which case the mixture of daylight and artificial light together would 
һе exceedingly disagreeable. Again, haa the effect then attending a large domed skylight 
heen well considered for evening exhihitions? At such times, it must show ooly as a dark 
void over-hend, except perhaps of a fine moonlight night, when Madam Luna could peep 
in frnm above upon the spectators and the performances, Тп render it ornamental nnd 
architecturally effective, the dome ought to he glazed with colvured glasa—either diapered 
or p!ain—and lit np externally, within a space for the purpose, between the dome and 
outer roof; or perhaps gas Jamps with reflectors, on the ribs of tbe dome would answer 
the purpose, 
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ОХ OBELISKS, WITH SOME REMARKS ON EGYPTIAN 
ARCHITECTURE, 


By Henry Forron, М.р. 


The ancients have left us few examples of monuments such as are 
suited to endure our climate in an “ unhoused condition.” To Egypt 
we are indebted for the pyramid and the obelisk, although, indeed, we 
сап scarcely consider pyramids in the light of monuments, for they are 
rather edifices of mere utility, or at least were so considered by those 
whio erected them, and who appear in other matters to be too well in- 
structed in the principles which constitute beauty and grandeur in 
esthetic composition, to flatter themselves that these enormous strne- 
tures had any claim to admiration on these gronnds. Ве this as it 
may, the pyramids offer no models for us, nor need we regret that they 
nre beyond our reasonable efforts, because the end would not be worth 
the eost. The only pyramid of any account in Europe is that of 
C. Cestus at Rome, and it is not probable that we shall cver have 
another. 

It is true Шеге is Pompey's pillar in Egypt, but it is not of Egypt, 
it may rather be classed with those of Trajan and Antoninus, though, 
for reasons which we shall state, the columns of the two emperors 
have stronger claims on our admiration than that whieu is distin- 
guished, on somewhat doubtful evideuce, with the name of the consul, 
and which may be said to enjoy a monopoly as a model in the ргас- 
(ісе of modern architects; and, indeed, judging from the late ex- 
hibitions at the Royal Academy, we might almost venture to con- 
clude that in future we shall have nothing else, although isolated 
columns are very objectionable. Poetie feeling denies the existence 
in the wilderness to more than one pelican, and rejects any number of 
swans save two on the tiny lake: the poetry of architecture (if I may 
so speak) repudiates the word column in the singnlar number, and can 
only consider it, no matter in what locality, as part of a range; such 
is the eolumo of Pompey (which some suppose did form part of a 
range), and that of Santa Maria Maggiore (which was taken ont of the 
Temple of Pcace), and such are all those of which they are the types. 

In this utilitarian age, we are prone to forget that es/ modus in rebus, 
there is a fitness in the form of things, which should not be lost sight 
of in matters of taste, however convenient it may be to do so when we 
aim at no such elevated object. I do not know whether those who 
have written on taste have referred to this or not, but it appears to 
me that good taste must look with suspicion on a thing used for a very 
differeot purpose from that with which it naturally is, and ought to һе 
associated in our minds; for instance, some things which are placed 
as ornaments and objects of curiosity in the saloons and cabinets of 
the wealthy in Europe, were, as I сап vonch, made in Asia for ignoble 
purposes; and agaio, some of our own manufaetures, differing in 
nothing but shape from опг most bighly prized specimens of table 
china ware, have been in the East exhibited on the festive board along 
with plates and dishes: in such cases ignorance is surely bliss, and no 
doubt in the eyes of an ignoramus a monstrous column, like the York 
or Nelson, supporting a statue, or like that of the monument of the 
great fire of London supporting nothiog, may appear wondrous fine, 
although to others not so blessed it must appear as much out of place 
as Wedgewood's china ware did in the eyes of the Nizam’s horror- 
struck European guests at Hydrabad. Mr. Hosking, in his excellent 
treatise on architecture, in comparing the London monument with the 
lofty shot tower near the south-west angle of Waterloo Bridge, justly 
says, “they are both of cylindrical form; but the one is crowned by a 
square abacus, and the other by a bold cornice which follows its own 
outline, the greater simplicity and consequent beauty of the latter is 
such as to strike the most unobservant.” ‘Lhe learned professor might 
have added that the former was a tasteless perversion of a Greek 
order, the latter a/mos/ а сору of an Irish round tower, and that the 
* consequent beauty"! depends not so much on the figure as the appli- 
cation of the thing, for a range of shot towers would exhibit as little 
beauty asan isolated column. 

The columns of Trajan and Antoninus at Rome, and that of Napo- 
leon in the Place Vendome at Paris, are not so liable to the objeetions 
urged, as the sculpture which encases their shafts partly removes 
them from the class of edificial columns: but to support a statue even 
such examples are perfeetly useless, inasmuch as they necessarily 
raise the figure far beyond the point of sight, so that neither its ге- 
semblance пог proportions can be distinguished, and the highest praise 
that can be given to them under such circumstances is that they are very 
convenient asylums for ill-executed statuary, But with whatever in- 
terest we may view the sculptured columns just alluded to, vo such 
feeling can exist when we inspect one which has merely their cold 


а d outline, like the Nelson in Dublin and the Melville in Edin- 
urgh, 
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The last column ereeted in this country is the one in Trafalgar 
Square, London, and it is by no means an exception to the rule. Why 
an obelisk did not suggest itself to the minds of those who had (һе 
direction of the testimonial, as particolarly appropriate to celebrate 
the achievements of the hero of the Nile is not easily to be accounted 
for, if any eredit for classical association or taste be given to them, 
unless it were that none of those heretofore elevated in Europe had 
been supplied with suitable bases or pedestals, and that the shaft risin 
abruptly from the ground, as they would appear to do in the views o 
those still remaining in Egypt, was not desirable or aecordiug to our 
received notions and practice in other cases. 

In order to obtain some insight into the mode of erection as prac- 
tised by the ancient Egyptians,—and happily for the cultivation of 
taste the architecture of that people is (with the unaccountable ехсер- 
tion of obelisks) better illustrated than that of any other, not ехсері- 
ing Greece itself, —I have consulted upwards of fifty books of travels 
and description relating to it, and although all of them speak of obe- 
lisks, as indeed how could we expect to find any work assuming to 
treat on its antiquities which did not, yet the information to be gleaned 
from any such sonree, as far as І am acquainted, is scanty in the ех- 
treme and only whets the appetite for investigation: some of the 
books go so far as to give the exact measurement of every external 
stone of the great pyramid, yet only give information, and that іш- 
perfect, whether the obelisks had bases or not, and in all the views 
the soil appears to be so much raised at the base of the shaft that we 
connot make anything out from them. In Captain Head's * Descrip- 
tion of Eastern and Egyptian Scenery,” the pedestal of the obelisk at 
Alcxandria, ealled Cleopatra's Needle, is stated to have been seven 
feet high (which is the same as the diameter of the shaft at its base), 
and nine feet broad, but whether or not this pedestal was a mere 
foundation stone does not appear, and he says that the base bas lately 
(1833) been broken up for building materials. 

In a copy of some hieroglyphies in one work, an obelisk is repre- 
sented elevated on a flat rectangular zoceo, exceeding in length about 
one-third of the diameter of tlie shaft at its base, tliis is nearly the 
same proportion as that given by Captain Head, and we may reason- 
ably presume was the usual practice of the Egyptians. Montfaucon 
gives a view of an obelisk, which lie briefly designates as “that of St. 
Manto," but where that is I cannot say, never having heard either of 
the saint or the place before. I have examined the English, French, 
and Latin editious, and, judging from the eontext, perhaps it may be 
some place in Tuscany ; this obelisk “of St. Manto” has a base pre- 
cisely the same as that of the hieroglyphie alluded to. So low an 
elevation (about one-third of the diameter of the shaft at its base), 
wonld not accord with our practice or idea of the elevation which a 
monument should have, nor does it appear in any instance to have met 
with favour in the eyes of the Roman architects of the cingue cento 
school, but how those which they erected at Rome were placed by the 
old Roman arehitects when first brought from Egypt I know not, but 
Montfaucon, and those who have followed іп his wake,in giviog a 
restored view of a Roman circus, as he says it appeared iu the six- 
teenth century, place obelisks on the spine, raised some on four balls 
and others on the same number of paws, just as cabinet makers ocea- 
sionally do modern furniture, and these balls and paws rest on 
the square zoeco; but the learned padre is nota very trustworthy 
architectural authority, at least fordetail. The comparatively modern 
Roman architects, just as might be expected those professed restorers 
of ancient art would do, have given them spruce pedestals with Roman 
mouldings and surbase; the best of these pedestals are those which 
resemble the square altars of ancient Rome. The obelisk which is in 
front of St. Peter’s was elevated by Fontana, and uothing can be worse 
than its details, if we except some of those of St. Peter’s itself; the 
diameter of the shaft is given as eight feet four inches, and the height 
seventy-six feet, the height of the entire, including a cross on the apex, 
126 feet. I believe all the obelisks at Rome have something or other 
of this kind on the apex—a practice as detrimental to effect, without 
being as useful, as that of placing weather-cocks in the same situation 
on the spires of churches in our own country. Both the spire and its 
prototype under such circumstances convey the idea that there was no 
object aimed at in their erection except that of supporting whatever 
is placed on thie top. 

The French architects who lately elevated the Luxor Obelisk at 
Paris in the arrangement of its base appear to have had no other idea 
than that of making almost an exact copy of those designed by Fon- 
tava, and such are all those which I have seen in this country, with 
the exception of the little one in Fleet Street, London, [and which I 
speak of from memory]. The architect who designed it felt the 
necessity of giving it an Eyptian base, in character at least, and has 
made the pedestal tapering, with an inclination corresponding to that 
of the shaft, and on the dado (if I recollect rightly), has placed an 

19 


149 


Egyptian cornice: now although in theory all this may appear excel- 
lent, and both the pedestal and obelisk are strictly Egyptian in form, 
yet viewed together when realised they produce anything but a pleasing 
effect; in short, the effect is precisely the same as if we were to take 
а column diminished from {һе base, and having removed a portion of 
it some feet from the lower end then set up the upper restiug on a 
cornice imposed on the lower part. Would not the eye in this case 
call for that which was removed? So it is with the obelisk alluded to. 
Another objection to this form of pedestal is that it only admits of 
sculpture in intaglio and not in relief, such as the Isthmian crown and 
bust on that of the example given in the plate.* The former is taken 
from the tail piece of the sixth chapter, vol. 3, of Stnart's Athens, and 
is one of the most heautiful circles which we have. No, the pedestal 
must be rectangular, which form suggests no such vacancy, but then 
to ornament it with either Greek or Roman mouldings is carrying the 
janovation further than is necessary, and the simplicity and harmony 
of the work are destroyed by a multiplicity of forms and figures. 

In Ethiopia, as it appears from the highly interesting work of Mr. 
Hoskins, the reeded torus so frequently to be seen on the pyramidal 
propylea of the Egyptian temples, is to be found on the arris both of 
pyramids and obelisks, and in the former at least it has the effect of 
somewhat relieving the outline from that monotony so disagreeable in 
those structures of Egypt. Оп the ohelisks, however, no such embel- 
lishment seems to be required. The Ethiopian obelisks are raised on 
a low zocco. 

Perhaps it may strike some astute critic, if such there be, on archi- 
tectural subjects, that in recommending tlie erection of a single obelisk 
Ilay myself open to a charge of departure from the principles urged 
at the commencement of this paper, of being guided as far as possi- 
ble by the example of the original projectors, as the Egyptians 
always erected them in pairs: and so they did, and so should we if we 
erected them under similar circumstances, that is at each side of the 
entrance іп front of the propyleum, but as an obelisk does not, like a 
column, form part of an edifice, I therefore think that the most fas- 
tidions cannot object to the erection of a single one as an isolated 
monument or testimonial. 

It would appear that the Egyptians were acquainted with only one 
form of mouldiog, which must be familiar to every one who has 
examined a sketch of an Egyptian temple, of course this moulding 
will suggest the most appropriate example when any cornice is to be 
given on the dado of the pedestal—and if the winged globe be also 
given it will be still more in character, but if the obelisk be ona large 
scale I should much prefer a plain rectangular dado without any kind 
of moulding, and I am satisfied that the obelisk at Paris would appear 
to much greater advantage if elevated оп such a basement, for as it is, 
the footing of the shaft above the moulding, the sub-basement of the 
dado in three unequal parts, the upper sloped off to meet the middle 
one, all resting on a flat zocco or plinth, present a complicated outline 
which by no means harmonises with the simple and noble monolithic 
to which they are subsidiary. There are cases, however, where a 
cornice on the dado may be requisite—first, when sculpture is to be 
introduced in relief on its face, which without such a projection from 
above at least would look as naked as a picture without a frame ; and 
secondly, where it is not possible to obtain either an entire block of 
stone of sufficient size, or to finish the joints so clean that they may һе 
considered invisible and that the top course can be formed of a single 
slab, for it would not appear good workmanship to have the joints 
terminating on the upper arris of the naked dado, however clean they 
might be wrought. 

Тһе obelisk then may be considered as consisting of three parts, 
viz, the shaft, the rectangnlar dado, and a triple and equally graduated 
basement; as to the proportion of them much must depend on the 
locality, the rise of the ground and point of view, which must be left 
to the taste and judgment of the architect to provide for: I would 
suggest, however, that, contrary to the practice of Fontana, the rise 
and tread of every portion of the triple gradated basement should be 
of equal dimensions. The height of the entire of this basement might 
be equal to the diameter of the shaft at its base; this would make the 
lower member of the basement three diameters in breadth. The dado 
might be either а cube or higher, and its horizontal axis about one- 
third greater than the diameter of the shaft at its base. The height 
of the shaft should be from eight to ten diameters. The general cus- 
tom is to give a footing to the shaft, no doubt something is gained in 
elevation by it, but I should prefer its being dispensed with, or at all 
events being made very low. Did I not know the strong predelection 
of some of my esteemed architectural friends for such ornaments, I 
should think it superfluous to remark that there onght not to be any 


" F A drawine ог ine pederal of an pbelisk as suggested was prepared, but it admits of 
eing described sn plainly, that it appears unnecessary to give а plate with this paper.— 
Ed, €, E, & A, Journal, р i , i 
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surhase, or moulding at the base of the dado, which is as injurious in 
effect as giving a base to the column of the Doric order. Nor should 
the dado be pannelled, which if I recollect right is the case in some 
of the Roman examples. Of course it is very desirable that the dado 
shall consist of only ove block, particularly where no moulding is to be 
given ou its summit, although with half the laboar necessary to pro- 
duce that elaborate trifling called rostic work, the joints both of shaft 
and pedestal might be made so sharp as scarcely to be observed 
if the slab, or upper eourse, on which the moulding is usually defined 
were only one piece. 

I trust that nothing here advanced on the adoption of obelisks may 
be used as a guide for the erection of /i/t/e obelisks, the little concep- 
tions of little minds; and I have seen such which at little cost do little 
honour to the little men to celebrate whose little achievements they 
were erected. No! anything which we do in the Egyptian style must 
appear to be the work of giants, not the effort of pigmies. At Don- 
nybrook, near Dublin, there is a little wretch which almost seems as if 
it were intended as a burlesqne on the larger monster in the Phoenix, 
Park on the other side of the city. This latter, although equally 
hideous in form, is Cyclopean in bulk, hut the Polyphemus who de- 
signed it, if he had only a single eye it was not for the perception of 
the chaste and beautiful. George the Fourth pronounced this testi- 
monial to be “а huge mile stone,” his majesty might have added 
Чапа an ugly one,” although he knighted its architect. We must, 
however, give the architect (whoever һе may be) who designed the 
Donnybrook obelisk some credit, for the monument overlooks the 
green on which the far-famed fair is held, and the design is in right 
good keeping and perfect harmony in both size and shape with the 
dwarfs and minor monsters there annually exhibited; no doubt the 
architect of this classical production was influenced by the nomade 
* genii of the place," that whilst “at the small charge of one penny" 
admiring rustics may see a dwarf “made as if by Nature’s journey- 
man,” they may have a view gratis of what looks like a journeyman 
architect’s opposition wonder, bearing the same relation to an obelisk 
that a monkey does to a man, or a balluster does to a column. Can it 
be that, according to the Shandean theory, names have a ruling in- 
fluence over tlie prospects, fortunes, and productions of men, and that 
because the contiguous residence of an architect is called LiLriPUT its 
nomenclature fated that a pigmy obelisk shonld be placed in front of 
it; but I leave this to be settledibyjthe learned of the Royal Institute 
of the Architects of Ireland, of whicli I suppose the architect at whose 
door the obelisk lies is a member. 

Before concluding tliis paper, we may add some general remarks on 
the subject of Egyptian architecture—for although, taken as a whole, 
it may present to us few or no erections (with the exception of obe- 
lisks) which are caleulated for our times and country, yet as a school 
were we may «unlearn it is without rival, and there we may learn to 
esteem grandeur and simplicity for their own sakes; and these are 
qualities in which the architecture of our times is remarkably defi- 
cient; simplicity and grandeur not inconsistent with the most elabo- 
rate finish and detail; in short, even although it may afford us few or 
no models yet its study will teach us to get rid of tle frivolities of 
the cinque cento school, and for this purpose a visit to Egy pt, however 
desirable, is not absolutely necessary, for in the many works which we 
possess, particularly the most magnificent one perliaps ever published 
that of the Imperial Institute of France, we have ample delineations. 
It was a feeling of the magnificencefof jthefstyle which induced me to 
suggest, in a former number of this Journal, the propriety of an Egyp- 
tian facade to the British Museum, if only as a study, and it must be 
admitted that in England we are sadly in want of something to elevate 
our tastes, and enable architects to do for architecture what the great 
masters have done for painting. I scarcely know of,any example 
which we have in the horizontal style calculated to aid this object 
except Mr. Hardwick’s Terminus of the London and Birmingham 
Railway. In the March number of this Journal may be found an at- 
tempt to form a new order by Grecianising ап Egyptian capital, an 
inspection of the great Freneh work alluded to, or even the minor and 
more accessible one of Denon, will shew many examples of capitals 
which might be thus treated and give us an endless variety, some of 
them of great beauty and well entitledfto;ourjadmiration. 

But the great difficulty is to unlearn, aye to unlearn, the false prin- 
ciples and vitiated taste acquired in the Palladian school: a study of 
Egypt illustrated and Greece delineated may enable us to do this, und 
where it fails the fault rests not with the study but Ше student. If 
the mere illustrations and delineations cando so much, what might we 
not expect from the originals in their sublimity aad vastness. Yet, 
alas, so it is; men have gone and seen, but not conquered their рге. 
judices. Adam, not he of Eden, but of the Adelphi, London, saw 
Peestum, and Wilkins trod the Acropolis, yet the one preferred the 
miserable abortions of Spolatro; and the other designed the National 
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Gallery of London! Тһе student should nol, and the amateur in archie 
tecture cannot, conceal this from themselves, and it is necessary tlut 
they should both vie with each other in rising superior to the preju- 
dices of early education, I believe that in all ages, and in all. proles- 
sions, there have been those who considered that they had nothing to 
learn; from the architectnral section of this class nothing good can be 
expected, they never can soar above mediocrity. 

Doubtless there are those who will raise the ery of “pagan and 
heathen” as applicable to the style we speak of. Ш опе of the num- 
bers of this Journal for the past year I endeavoured to call attention 
to the fact that to the Egyptians, or rather their neighbours the 
Ethiopians, is due the invention of the arch, both circular headed and 
pointed, which latter when grafted on the Gothic style gives it such 
powers of fascination, therefore linwever the “ Ecclesiologists" may 
flatter themselves as to the purity of its source, it, as well as some of 
their institutions and ceremonies, names as well as things, are derived 
from pagan practice and pagan nomenclature. lf this be the case, and 
Iam ready to show that it is, the less they say about “heathen” archi- 
ture as such the more will they display their worldly wisdom. I re- 
frain from enlarging on this topic, because I do not consider the pages 
of a scientific journal constitute a suitable arena for the discnssion of 
theological questions, and it is much to be regretted that what seems 
so near fakin to fanaticism of a certain class of religionists should 
have rendered any allusion to the subject necessary. 

Clonmore, April, 15441. 

P.S. In the last number of this Jonrnal, a correspondent calls on me 
to give an account of the late erections in Ireland, mais place аит 
dames, I think I should make way for, and refer “Ро Hibernicus" 
to the Royal Institute of the Architects of Ireland, which was founded 
for the purpose of furtheriog “the Art as taught by Vitruvius and 
adorned by Palladio" Should they not take the subject up, perhaps 
I may answer the call at some period not very remote. 


THE COLLEGE OF CIVIL ENGINEERS AT PUTNEY. 


Various notices of the College at Putney have from time to time 
appeared in this Journal, and the topic lias offered occasion for re- 
marks on the inexpediency of a purely theoretical education for those 
intended for a profession so essentially practical as engineering. The 
increasing importance of every subject connected with the professional 
educationof tbe engineer, and the removal of many of the above noticed 
strictures on the College of Civil Engineers, by the increased attention 
there given to practical applications of science, induced us on a recent 
occasion to pay a visit to the Institution, and we feel that we shall not 
be unprofitably employing the time of our professional reader by de- 
tailing to him the impressions left by that visit, We wish simply to 
give information as to the exact nature of the college, as far as this 
may be done without making our notice a mere prospectus or adver- 
tisement of its merits. 

It is strange that the strongest prejudices against pure science 
should exist amongst those who are most indebted to it—the practical 
engineers: it is still more strange that the disciples of theoretical 
science should look coldly upon the men who by the practical appli- 
cation of scientific knowledge alone deserve the credit of giviog 
science a real, tangible value. “Не is a mere theorist, a speculator," 
says the engineer of the mathematician, “theory is all very well but 
it can never stand against practice—give me plenty of facts. Ido 
not want to make my son a philosopher; I want him to be ап engi- 
neer.” And then, il our casuist be a well-read man, he foitifies bis 
profound arguments with a quotation, and reminds you of Lord 
Bacon’s apothegm, “examples give a quicker impression than argu- 
ments.” “Ар,” says the philosopher in turn, of the engineer, “he is 
а capital fellow for the workshop—quite at home among his cranks 
and wheels, but knows as little of the laws of motion as do the tools 
which he uses.” 

The fact is, gentlemen, you are hoth wrong and both right; you are 
looking on opposite sides of the gold-and-silver shield. 

It seems almost iocredible, seeing the experience we have of tlic 
assistance which science bas afforded to the arts, that men should 
have been so long deluded with the senseless jargon about “theory 
being inconsistent with practice." If by this phrase be meant that 
theory makes deductions which practice proves to be incorrect, the 
assertion is essentially false: for all correct theoretical investigations 
contaln a specific notice of whatever practical considerations are hy po» 
thetically excluded, and consequently the experimentalist has due no- 
tice of the corrections which he has to make in testing the accuracy 
of the theory, 
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Did it never оссиг {о any of our readers that it was possible that 
ап adequate knowledge of botli theoretical aud practical science might 
be attained by one and the same person: thata man might be truly, 
systematically acquainted with the laws оГ mechanics, and yet not be 
afraid of dirtying his fingers in a workshop. ‘Oh but," says the еп- 
gineer rather testily, “I am acquainted with mechanics—I have been 
studying them practically, all my life-time; and that is better than all 
your theory." Pardon the doubt, Sir, but yonr practical knowledge 
is nof better than all theory, though, it must be granted, a most indis- 
pensable accessory to И. We will tell you where your practical 
knowledge is defective—it is not SYSTEMATIC. From the nature of 
the occupations in which your life has been spent, it is quite impossi- 
ble that you can have systematised your knowledge. You have picked 
up a serap of information here and there as you have gone along, and 
from the results of your experience (often acquired at a terrible cost), 
you have at last come to certain conclusions which we will, if you 
please, call your mechanical creed. Bnt supposing you had to put 
your сгсей to the test under circumstances qnite new to you—are you 
quite certain that it would not fail? Are you quite sure that in the 
practical results on which your creed was formed there were not some 
cirenmstances different from those of the present case? Is it not just 
possible that there may have existed some circumstances so apparently 
trivial as to have been altogether neglected in the former cases, which 
yet may produce a powerful effect in the present? 

So then you see, snrely, what a gain it would have been to you, 
could you have set out with a systematic knowledge of mechanics, 
which would have served your stead for every case whether tried or 
untried, and have been quite independent of the imperfections of 
your own observations. Now such а knowledge is the mathematical 
theory of mechanics, which has employed the study and research of 
шеп of the most exalted genius for many, many centuries, and has 
been tested by iofinitely more experiments than you will ever be able 
(о conduct. 

But perhaps it may be said that the greatest engineers that have 
ever lived were entirely unacquainted with theoretical mechaoics ; 
Watt and Brindley could exhibit the wonders of their mechanical 
genius without any knowledge beyond that which their own ехре- 
rience and reflection imparted. 

But this is no real argnment against the acquisition of theoretical 
knowledge. Granted that Watt and Brindley did wonders without 
such knowledge, does it follow that a preliminary course of study 
wonld have impeded their efforts? May we not rather think it would 
have facilitated them? Do we not know as a matter of fact, that 
those two great men constantly lamented their defective knowledge 
of science? And is it not also a matter of fact, that their deficiency 
led them to commit many errors which they would otherwise have 
avoided ? 

Were not the task an invidions one, it would be easy to point ont 
many instances in the lives of even snch men as Watt and Brindley 
where confessedly time was wasted, money wasted, talent wasted, to 
acquire that by experience which a very little theoretical knowledge 
would have supplied. But this is not the main argument. The 
genius of Watt lay principally, almost exclusively, in mechanical ine 
vention, and this requires a kind of talent which, it must be allowed, 
is in а great measnre independent of systematic theoretical education. 
The judicious reader will apprehend that the faculties exercised by 
an inventor аге the perccptive, that he requires nota logical process 
of deduction but intnitive powers of perception;—in the language of 
the metaphysicians, his mental processes are not anylytical but syne 
thetical--esthetic, Bnt this is not the case of the engineer—be does 
nct want to be an inventor. The inventor sets about his schemes ìn- 
dependently (and sometimes too, in defiance) of systematic rules, but 
not so the engineer. Heis constantly occupied in cases whicli demand 
careful deductive thinking, and frequently considerable scieotific 
knowledge. Suppose, for instance, such a question as this were put 
to the engineer—a railway train of such and such weight is placed on 
ап inclined plane of a certain inclination, and the resistance to motion 
is so mapy pounds to the ton, find the velocity with which the train 
will move and how far it moves belore stopping; must it not be 
allowed that the engineer ought to be able to answer such a question ? 
and yet the ability to do so implies an accurate knowledge of the 
science of motion. Take another instance: explaio why a Gothic 
arch will bear a greater weight on the crown of it than a circular arch 
will, and determine how much weight is necessary to prevent the 
crown from rising : will not public opinion decide tbat the engineer 
ought to have some better answer for such questions than a sbrewd 
guess? And how is he to answer accurately if ignorant of the ргіпсі- 
ples of equilibrium? 

Even the inventor, who, as we think we have proved, stands less in 
need than the engineer of scientific knowledge, often suffers severely 
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for want of it. We һауе monthly to record іп this journal lamentable 
instances of time and money wasted on patents wbich the slightest 
scientific knowledge would prove valueless. Not long ago a person 
took ont a patent of which the principle was based on the idea that 
the pressure of fluids arose from the elasticity of the air contained in 
them! А thoroughly practical engineer told the present writer not 
long ago, that a bullet did not acquire its full velocity till some time 
after it left the mouth of the gun! And we have been gravely assured 
that the strength of the Thames Tunnel must be very great indeed, 
for it had to support not only the superincumbent water, but also the 
enormous weight of the vessels floating tn il, ——as if the weight of the 
vessels were not the same as that of the water displaced by them! 

Тһе scientific knowledge which would render these preposterous 
inistakes impossible cannot be acquired by the engineer while engaged 
in the busy occupations of his profession. The knowledge, if acquired 
at all, mus? һе a part of his preparatory education. Of that we are 
eertaiu:—Thbe crude philosophy which he may form by his own ob- 
servations in the workshop or engine-room can never compete with 
the systematic certainty of theoretical knowledge. Such philosophy 
it is the object of the College of Civil Engineers to impart; and we 
have the more readiness to applaud the object, because we find that 
the Institution no longer adopts the opposite, equally fatal, error of 
imagining that theoretical knowledge will supersede practical. 
Neither suffices without the other. Тһе students are instructed in 
pure science, but they are familiarized also with the working tools of 
the engineer. The operations of turning and casting of metal, the 
details of the management of steam-engines, actual experiments on 
the strength of roofs and arches, the practice of surveying and level- 
ling, all these are actually carried into effect by their омо hands, It 
is not pretended that by these studies the student at once become 
qualified for the practice of his profession; but when he takes his 
next step, and enters the workshop of the ерріпеег, he brings with 
him a large amount of knowledge, which infinitely increases the value 
of the instruction received under the working engineer, and which 
guides his efforts for the remainder of his life. 

In conclusion—the College of Civil Engineers is under the principal 
guidance of one on whom the very highest academical honours have 
been bestowed, the Rev. W. Cowie, of whose attainments it would be 
presumption to speak here, and who to his scientific knowledge joins 
the practical information which ean only be acquired by actual obser- 
vation, and an ardent desire to advance the science of engineering. 


THE GEOLOGY AND ARCHITECTURE OF IRELAND. 


Practical Geology and Architecture of Ireland. Ву Сковве WIL- 
XINSON, Arehitect. Illustrated with Seventeen Plates and Seventy- 
two Wood-cuts, London: John Murray, Albemarle Street, 1815. 
рр. 400, royal буо» 


No science has in modern times made such rapid advances as Geo- 
logy. Born bnt yesterday, it has asserted its claims at once so соп- 
vincingly as to be recognized as second in importance to no branch of 
human knowledge by which Ше arts and operations of practical in- 
dustry are facilitated: and to scarcely any branch of human skill is 
geology likely to afford more direct aid than to architecture. Mr. 
Wilkinson, the author of the work before us, is already favourably 
known to onr readers by two lectures, delivered before the Geological 
Society of Dublin, one on Geology convected with Architecture, 
reported in this Journal, Vol. Vf. p. 56, and the other on the Mar- 
bles of Ireland, reported at р. 83 of the present volume. It is the 
object of the present work to illustrate the importance of directing 
the eboice of materials for building in Ireland by a due knowledge 
of the geological character of that country. The subject is considered 
under tour distinct heads: the first is a general description of the dif- 
ferent kinds of rocks fouud in Ireland, their arrangement aud eomposi- 
tion, and the purposes for which they are severally applicable. Тһе 
next head is a review of the ancient architecture of Ireland, from the 
earliest specimens of cromlechs, cairns, and monolithal structures, to 
the debasement of Christian Architecture. Under this head consider- 
able space is devoted to the subject of the Round Towers of Ireland, 
the distinctions between the Norman architecture of that conntry and 
our own, and to ancient domestie architecture. This part of the book 
is the largest, but it is not of a purely architectural nature: continual 
allusions are made to {һе durability and geological character of the 
materials of ancient bnildings. The third part is a digest of the 
geology of each county of Ireland considered separately, and the work 
concludes with a large collection of tables recording the results of 
experiments on the strength of the principal building stones, 
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Having thus given а general view of Mr. Wilkinson's work, we will 
proceed to consider it more particularly, and will first take the liberty 
of extracting some of the remarks in which he points out the interest 
which architects have in the progress of geological knowledge. After 
showing the facilities which tbis knowledge affords for determining 
the suitability of different stones for various architectura! purposes, 
he adds— 


“Yet the architect, who is by his profession most interested, and 
whose first study should be directed to the acquirement of such in- 
formation as would make him familiar with this portion of the opera- 
tions of nature, the contemplation of which must imbue him with ele- 
vated ideas, is generally most neglectful of such a study, and contents 
himself with the possession of information with regard to the mer- 
chantable prices and qualities of the different stones which he finds in 
the stonecutter's yard, or which he sees others in the habit of using: 
it is then not surprising if with equal ignorance he perpetuate what 
is bad, or practises, by accident, what is good. 

“To large cities this is particularly the case: specifications for соп» 
structive arrangements are often prepared almost by rote; and when 
a design has to be carried out in a country locality where the features 
are new, as well as the mode of using the materials, the architect is 
either too often the blind dupe of those in whose bands he bas to 
entruct himself, or he commits some egregious error, or both.” Р, 3. 

“Who сап contemplate the imperishable and solid structures of the 
ancient Egyptians without entertaining impressions of those people 
which language would not produce? These connecting links in the 
history of the past and the present cannot fail to stimulate, in the most 
forcible manner, admiration of those whose minds conceived, and 
whose efforts raised the enduring monuments of a vigorousrace! The 
present inhabitant of Egypt, Greece, and Rome, are greatly indebted 
for the sympathy of other nations, and for their wealth, to the gran- 
deur of their architectural remains: in these, good and durable mate- 
rials have been employed, without which we should have had but a 
mass of crumbled ruins, or indistinct piles of decomposed matter; the 
memorial of the valuable models of antiquity presenting beanty of 
design, a fit adaptation of construction, and elegant forms, perfected 
by a skilful people in the course of ages, would have been lost to пз.” 


We may here observe in passing that while geology is illustrating 
architecture, the art may, perbaps, in turn throw back a little light on 
the science. The present appearance of ancient structures, formed 
as they are of almost every kind of materials, is in effect a record of 
vast series of experiments, which the alchemist Time has been pro- 
secuting on the nature of various stones, and a minute examination of 
the changes actually produced by time, might probably do much for 
the confirmation of geological truths. The following passages are 
introduced to give the reader an idea of the nature of the first part of 
Mr. Wilkinson’s work. 


“Granite is a compound of quartz, felspar, and mica. In its ordi- 
nary state these ingredients are in nearly equal proportions, the mica 
being less in amount than the other two. When hornblende replaces 
the mica, the rock is called syenite. Of these ingredients, the quartz 
is much the hardest aud most durable, and is generally of a whitish 
colour, occasionally black or brown (Mourne Mouutains); the felspar 
is not so bard, generally whitish also, but frequently of a red, green, 
or yellow tinge, as well as of other colours. The mica is а scaly, 
shiniog, and metallic looking mineral, varying in colour from greyish 
white to black, dark brown, or dark green. The two latter principally 
determine the durability of the stone, which commonly varies with its 
working quality, the most easily converted being also those rocks in 
which the felspar js soft or the mica abundant; the larger the grain 
also, the greater is the facility of conversion for common work, and the 
greater the disposition to decay.” P. 13. 

“ Ireland at the present time derives the greater part of her supply 
of slates from Wales; but she passesses valuable quarries which, if 
rightly worked, and if duly encouraged, would speedily diminish the 
necessity for resorting to Wales, and many thousands of pounds which 
now flow out of the country in a direction from which no reciprocal 
trade arises, might be advantageously employed in the improvement 
and enrichment of the country." Р. 25. 

“Тһе various marbles may be next considered under this division, 
although, in mineral character and chemical composition, several 
varieties contain much less of lime than of other earths. A great 
variety of marbles is met with іп different parts of Ireland. Colour 
and facility of conversion are the two most important properties, and 
determine their value. The great partiality for the marbles of Italy, 
and the long-established trade in them, operate much against the use 
of the Irish marbles; and there are, donbtless, many varieties posses- 
sing great beauty, which will probably hereafter, as they beceme 
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known, be more extensively used than at the present time. Many 
causes have operated against their conversion, and frequently, not the 
least, the mistaken views of the proprietors in either over-estimating 
their value, or raising them in an injudicious manner. 

“Тп the present age, the same false feeling and bad taste which have 
been remarked on with regard to the construction of buildings, extend 
to the embellishment and more ornamental portions of the interior; 
scagliola and other imitations of marbles and ornamental stones being 
resorted to instead of the rock which nature has provided. When 
better taste nnd feeling prevail, the natural resources of the country 
will be more appreciated, and the employment of the people һе ex- 
tended. 

“ Almost every variety of marble is mct with in Ireland ; and though 
there are none of any extent known to be equal to the statuary of tbe 
Carrara quarries, or the black and gold, or the Bardilla, there are 
some which will well supply their place, and others, which, in many 
raspects, surpass those of Italy. The following may be ennmerated as 
the chief varieties of marble met with in Ireland: Those of simple 
colours are the black, dark grey or dove-colour, mettled grey and pure 
white: of the variegated, the green serpentine, several syenitic and 
otber varieties of varied marbles: of the fossiliferous, the colours vary 
from a dark black to a grey and warm sienna colour, the shells being 
either white, or partaking of the colour of the matrix in which they 
are embedded." Р. 39. 


The passage in the last extract alluding to the bad taste of employ- 
ing imitative materials is very good. When will architects learn that 
their art is degraded by dishonest imitations? The true dignity of 
architecture consists in its reality—its truth. There is an essential 
vulgarity in the counterfeits of stucco and cement, which makes one 
suspect а corresponding vulgarity in the mind of the architect. 

The second part of the work—the account of the ancient architec- 
ture of Ireland—commences with a description of structures resem- 
bling Stonehenge, consisting of large masses of stone put together 
without cement ; we shall not, however, follow our author in this part 
of his subject, though he seems to have treated it in an interestipg 
manner, as the topic is rather one for the antiquary than the architect, 
and embraces little which illustrates the construction of the models 
and types adopted by the latter. . 

The next subject, that of the nature of the Round Towers, like the 
former, offers an abundant field for hypothetical speculation. It has 
been to the antiquarian what perpetual motion is to the mechanist, 
quadrature of Ше circle to the geometrician, the philosopher's stone 
to the alchemist, or the translation of simplex munditiis to the scholar. 
But no one of these apparently hopeless investigations will appear 
very attractive to the practical student, or indeed any one else except 
the mere dilettante. 

The following brief extracts will however, we hope, be found in- 
terestiog. 


* Generally the Towers, when perfect, vary in height from about 70 
to 100 feet, some being nearly to 120; the average height, however, 
is that between 70 and 100 feet—The circumference of the Towers at 
their bas is generally from about 50 to 60 feet, and their diameter at 
the level of the doorway from S to 9 feet internally.— The walls are 
commonly 4 feet thick. The door is generally from 8 (о 12 feet above 
the surface of the ground.” Р, 69. 

“Та remarking on the features of these Round Towers, the door- 
way, which is common to all, first demands attention. By the Table 
it will be seen that the circular arch of the doorway is by far the most 
prevalent, and that the masonry in several of the structures is of the 
exact character peculiar to Norman buildings. A more conclusive 
argument, and one that is more evident to the general reader, is, how- 
ever, the elaborated execution of the masonry insome of the doorways, 
displaying some of the finest examples of Norman architecture and 
construction, and of a character exactly similar to that of doors of later 
churches in the localities of those buildings, whose construction in the 
style of Norman architecture, I presume, is not to be disputed.” Р. 52, 

“It may, however, be asserted, aud I believe it is considered by 
many, that these peculiar features of the Round Towers, which аге in 
common with the architeeture of the Continent, and, moreover, iu 
common with the style of architecture in those early churches which 
by gradual change succeeded the Round Towers, are architectural 
features resulting from later causes, viz., the appropriation of these 
peculiar buildings to Christian purposes, and the insertion of doors 
and other features before remarked on in a style of architecture dif- 
ferent from that originally belonging to them. 

* [t is, however, considered that such eaunot be the case. For first, 
the masonry around the doors shews no sign of disturbance; and rea- 
soning is altogether against these features haviog been altered; and 
doubtless, the masonry of these Towers is as originally construeted, 
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except in some of the tops, which, from decay or otherwise, required 
renovation. 

“The grounds on which it is 
contended that the doorways are 
original, is the universal custom of 
the Normans of using sandstone in 
their buildings, and of expending 
considerable labour іп erecting 
their doorways—thechief feature 
in their structures. In the Round 
Towers the door-jambs are formed 
of sandstone, or very rarely of iime- 
stone ; and always the former 
where there is any work on them. 
The later churches of the country 
are the same, and there is scarcely 
an instance in Ireland of any Nor- 
manremains in which апу doorway 
or decorated portion is of the com- 
mon limestone of the country, al- 
though for the common walls it is 
used, as being the material of the 
locality." Р. 84. 


The accompanying illustrations 
are views of the Round Tower 
at Ardmore, county of Waterford, 
and that of Roscrea, which dis- 
play tbe Norman architecture 
spoken of in the extracts, 


Fig. t.—Ardmore Tower, 
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The view of King Cormae's Chapel, as shown in Ше annexed еп- 
graviog, is а specimen, and an axtremely beautiful one, of the transi- 
tion from Norman to Pointed architecture. "The square towers are in 
our author's opinion the result of a gradual change from the round 
towers, Mr. Wilkinson considers various distinctions in the Norman 
architecture of Ireland from that of England. Тһе principal differ- 
ences are, the rarity of intersecting circular arches, so common in 
English specimens, and a closer resemblance in the ornaments to the 
Lombard or Byzantine type. 


* Of a style succeeding the Norman early pointed architecture, the 
Abbey of Timoleague (Vig. 4) presents a simple and interesting 


Fig. 4.—Timoleague Abbey. 


example; constructed with the slate-rock of the locality, it shows in 
its simplicity, a great boldness and economy of construction by the 
excellent use made of the local material; the windows of the external 
walls are nearly all pointed." P. 109. 

“In the Monastic edifices of Ireland there is much more of resem- 
blance to the Continental than the English buildings, and they are 
of very much less extent: as an example of tlie general plan of these 
edifices, the accompanying ground-plan of Moyne Abbey, drawn to a 
scale of 60 feet to the inch (Fig. 5) is a fair illustration. It will be 


— 
FRONT 


ENTRANCE 
Fig. 5.—Pian of Moyne Abbey, 


seen that Ше cloisters are very small, occupying a square of 48 feet, and 
are surrounded by the church on the north side, and by the offices on 
the other; the drawing here given of these cloisters (Fig. 6) is also 
a fair representation of the general design of the cloisters of the an- 
cient Irish Abbeys. Their constructive character is very simple, com- 
posed of solid masonry, and each side of the arched portion of the 
stones is in one length.’ Р, 111, 
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Fig. 6.—Cloisters. 


“ As an example of one of the towers of the monastic buildings last 
described, the accompanying sketch (Fig. 7), with a plan of the piers 
(Fig. 8), taken from the Abbey Rosserk, county of Mayo, represents 


ю 6 т 2? 


Fig. 8.— Plan of Piers. 


the peculiar and inaccessible approach to these towers; an arrange- 
ment doubtless originated to obtain protection from assaults, and for 
the security of the bells or other treasures of the church, as before re- 
marked in ths obseryations made on the Round Towers. These towers 
are common fo the abbeys which prevail near the sea-coast, there 
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being two kinds of abbeys, those last described having the small tower 
peculiarly placed, and which apparently are additions in many іп- 
stances, and those of a larger kind, as Cashel, Boyle, &c., before 
described, in which the central tower is carried on large arches at the 
intersection of the nave and transepts, and similar to the English and 
large continental cathedrals.” P. 113. 

‘The next section to that from which the ahove extracts are taken 
treats of the domestic and castellated architecture. We make no 
scruple in increasing the number of extracts, as a work like the pre- 
sept affords little materials for observations by the reviewer, who acts 
most fairly both to the author and the publie by giving specimeus of 
the work itself. А 

u After the invasion of Henry IL, the Anglo-Norman chiefs ex- 
tended themselves through a great portion of the country, and castel- 
lated edilices became extensively prevalent, and in many parts of very 
uniform character; square іш plan, and of several stories or floors in 
height with narrow windows, and the best apartments placed iu the 
upper part of the building, in the windows of which the best portions 
of the architecture were displayed. 

“The buildings of this description, of which the accompanying 
woodcut (Fig. 9) is a fair illustration, are intermediate between the 


Fig. 9. 
mansions erected in the later days of the Tudors, and the more fortress. 
like structures exemplified in the large early castles evidently in- 
tended for the reception of a numerous but less powerful class than 
the retainers of the great barons. In the advancing improvement of 
their age, buildings of this kind began to present the lightness and 
comfort of later domestic apartments, combined with a due regard to 
security; and this end is admirably accomplished by obtaining the 


increased internal accommodation by adding to the height of the 
building, so as to present a small area only for defence, 
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“Buildings of this class are very nutaerous; many of them being 
frequently seen at a view from the same point of sight, and particu- 
larly amid the best lands of the southera portion of Ireland. 

“ Another illustration of a castellated structure, not uncommon, is 
here given (Fig. 10). The building, of which this is a drawing, com- 
mands the pass of a river, affording to the occupiers the power of 
exacting toll, The great height and comparatively small urea of the 
base display a structure well adapted for the object of its erection. 
Р. 118. 


“The Kildare round tower 
has а cirenlar-headed door of 
peculiar design, rather above 
Ше usual height from the 
ground. See section and plan 
ої door, figs. 11 and 19, 


SECTION 
Figs, 11 and 12,—Dnorway. 


“Figs. 1315 a doorway from 
the tower at Monasterboice, 
county Louth, it is about 
five feet above the surface, 
--а band 113 in. wide runs 
ronnd it, and a 44 in. sunk face, 
$ in. deep, being carried par- 
tially round,—the door is 2 ft. 
3 in. wide at the base outside, 
and 2 ft. inside, —1 ft. J] in. at 
springing, and 4 ft. Gin. high 
to springing, and is semi-cire 
cular headed ; the other opens 
ings are angle-headed. 


ШЫ, 


D ҮШ Ў 


5 LI E 1 
Fig. 13.—Doorway. 


“ No portions of a building^more conspicuously show the simplicity 
of means for producing a sound construction, and appropriate and pic- 
turesque effect, than the chimney shafts 
on the roofs of many old structures. 
The accompanying woodcut (Fig. 14) 
represents a plain old chimney shaft, 
which is a type of those common to the 
ancient buildings ; and though exposed 
to the violence of many a storm, and 
frequently occupying the exposed gable 
point of some dismantled roof, they are 
yet sound and enduring. They are fre- 
quently constructed of the commonest 
rubble stones, roughly squared to form 
the angles. Іп several buildings the out- 
line is much more varied, and often very 
picturesque, but усі the same simple 
construction prevails; and occasionally they are built with carefully 
dressed masonry, according to the circumstances of the locality. 

“The chimney shafts of ancient edifices generally present a great 
contrast with those of the present day. In most of the ordinary build- 
ings of the Tudor or Elizabethan style, where something beyond the 
usual meagre-built shaft is required, some approved book-form is 
imitated,—a model from some English building, excellent in itself and 
suitable to the building to which it belongs, yct not necessarily so to 
all structures; and so established is this false system, and so little is 
the locality considered, or the principles of design rightly pursued, 
that the cement-makers find ita profitable trade to have such approved 


Fig. 14.—Chimney Shaft, 
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patterns kept ready-made in cement for forwarding to all places for 
indiscriminate use—alike on the roofs of the low gate-lodge and that 
of the lofty mansion. 

“Тһе chimney-pieces which were constructed in Ше ancient build- 
ings are not. less interesting examples of simple construction and bold 
design. Fig. 15 is one from a kitchen at Kilmallock Abbey, and 
selected as an example of bold and simple arrangement of common 
materials. 


Fig. 15.—Chimney. 


“ Fig. 16, from Kilmallock domestic edifices ; heing of the ordinary 
limestone of the locality. 


Fig. 16.—Chimney. 


“The accompanying woodcut (Fig. 17), introduces us to another 
mode in which ancient builders applied stone different to what is 
attempted at the present day ; it represents a portion of an abbey 
lower іп the county cf Mayo, constructed with tle Moyne stone. 
The gable shown on the side of tlie tower is formed by an increase 
in thickness of the walling of abont six iuches, and on the 
outline of the gable a semi- 
cirenlar channel is formed 
with carefully walled stonc ; 
on this the ends of the slates 
rested, and instead of having 
lead, now usually employed, 
or plaster, to prevent the 
water from getting between 
the wall and the end of the 
abutting roof, the water was 
allowed to fiod its way into 
the channel, or gutter, which 
the slates or other covering 
overlapped — a mode of 
construction both ingenious 
and novel." Р. 135. 

“We should not so fre- 
quently meet with that re- 
prehensible system so com- 
mon at the present day, and 
which so strongly displays the absence of right feeling of con- 
struction, viz., a very common practice of constructing Gothic 
details, more particularly mullioned windows in wood; and so 
purely does this practice display the meagre imitation of the models 
of Gothic architecture, rather Шап the right feeling for design, 
and ап appreciation of the principles which should influence 
it, that in Gothic edifices mullioned windows and traceried lights are 
actually made with perishable wood, or with cast-iron, in both cases 
deceptively prepared to imitate the tooliugs of the stone-work, and 
which, to heighten still further the deception, are painted and covered 


Fig. 17.—Gable stone channel. 


[Mav, 


with stone-dust; this is to be more or less met with through all parts 
of Ireland. 


Figs. 18 and 19.— Window with stone mullions. 


* Here is a common window selected as an example of the simpli- 
city and soundness of constructive arrangement: bere nothing but 
stone is employed; the larger arch constructed to relieve the mul- 
lioned divisions at once explains its purpose; the builders evidently 
imbued with right principles, knew what they wisbed to effect, and 
seeing around them flat bedded rocks suited to effect their purpose, 
have fashioned, with a pleasing form, the three pointed heads out of 
three separate stones selected from among those which were used for 
the other portion of the work." P. 136. 

In the third part of his work Mr. Wilkinson treats of the geology 
of each county of Ireland separately, with very valuable observations 
on the durability of the building materials abounding in each, the cost, 
in each, of slate, lime, bricks, &c., and instances are adduced from 
ancient structures for the purpose of comparing the durability of dif- 
ferent kinds of stone. At the end of the book are tables of the strength 
of the limestones, slates, and sandstones of various Irish quarries, with 
remarks on the mineral character of eaclisubstance. Tbe experiments 
appear to have been made very carefully, but are so entirely of a 
practical nature that detailed extracts from this part of the work 
would possess no value, we must therefore recommend our readers to 
the work itself. 

In conclusion, this work is evidently the production of a careful ob- 
server, well acquainted with the subject he has undertaken, and сарл- 
ble of explaining his views in perspicuous language. A book of this 
nature will not probably attract very great general interest, but it con« 
tributes its fair quota of information, and is written in an unassuming 
style, utterly free from the tone of affectation and self-complacency 
by which architectural works are too frequently disgraced, 


HALLETTE’S ATMOSPHEBIC RAILWAY. 
(Wilh an Engraving, see Plate XII.) 


A pamphlet has appeared at Paris giving an account of the system 
of atmospheric propulsion invented by M. Hallette. The pamphlet 
commences with a history of atmosplierie railways, and gives several 
extracts from the Moniteur Industriel, explaining the invention of M. 
Hallette and comparing it with that of Messrs. Clegg and Samuda. 
The following translation of some extracts from this pamphlet will no 
doubt be interesting, as the original not being published will not be 
very generally accessible. 

The annexed account of the history of the invention is in the usual 
self-landatory style which makes French treatises on practical science 
so amusing to the English reader. 

“The idea of making the rarefaction of air in a cylinder produce 
motion is by no means recent; it is French,—we owe it to Papin. It 
is as well to state that his claim to this lionour is not disputed even 
by foreigners. Іп а lecture delivered by the English professor Vig- 
nolles before the Cornwall Polytechnic Society, and reported in the 
Mining Journal of Nov. 1842, there is the following expression: “It 
is now nearly two centuries since a philosopher of great genius, Papin, 
conceived the idea of producing motion by atmospheric pressure.’ 

“The first useful application of the idea appears to have been sug- 
gested by the Danish engineer Medhurst, who, in 1810, proposed to 
transport letters and merchandize in a tunnel containing a road of iron 
or stone. Another project was that of traveiling from London to 
Brighton in a tube. — Failure and ridicule did justice to that idea. 


“ Medhurst perceiving the serious objection to placing travellers in j 


the body of au air-pump, now made the first step towards the solntion 
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of the problem. ‘It must be more agreeable,’ says he, with great 
naiveté, to travel in the open air than in a dark tube, setting aside the 
pleasure of seeing the country through which one is passing.’ Med- 
hurst proposed to transmit the action of a piston contained in the tube 
to carriages placed above it, by a longitudinal opening closed by means 
of an ingenions apparatus which he called the water-valve. This ap- 
paratus required that the tube and railroad should be on a constant 
level; it was abandoned. 

“The American engineer Pinkus took out а patent in 1534 for a 
valve of rope, which did not succeed better than the water-valye. 

“Lastly, Messrs. Clegg and Samuda proposed a new valve, tried at 
Chaillot іп 1539, two years after with more success at Wormwood 
Serubbs, near Landon, and more recently applied to a railway of about 
two miles in length from Kingston Dalkey, in Ireland. 

“To resume, then, the history of the invention of atmospheric rail- 
ways:—The first idea belongs to Papin: Medhurst opened the way 
to the complete solution of the problem: Messrs. Clegg and Samuda 
proved the practicability of the invention, to avail onrselves of ап 
English term, also of French origin. We onrselves dare to claim the 
honour of haying completed—of having realised the idea of Papin— 
of having UTILISED it. 


“ Extract from the Report of the Sittings of the ‘ Academie des Sciences.’ 


“М. Arago submitted to the Academy a small model of the new 
valve, invented by M. Hallette, for the pneumatic tube which forms 
the principal part of the apparatus of the atmospheric railways. M. 
Hallette places above the propulsion tube two longitudinal semi-cylin- 
ders, or rather two grooves, fixed alongside the slit or aperture of the 
tube, with their concavities opposite. Each of these grooves contains 
elastic tubing, to be filled with air or water. When these tubings filled 
with air are sufficiently expanded, they tonch each other in part of 
their surface, act as the lips of the human mouth, and so, completely 
intercept the communication between the interior and exterior of the 
tube. When the piston is in motion, the arm, which unites it to the 
curriages, glides between the two elastic tubes, which close imme- 
diately after its passage. Thisarm, which penetrates by its wedge— 
form between the two tnbes, passes between them with very little 
friction; nevertheless M. Hallette, to ensure their durability, covers 
those portions of the tubes which come in contact with leather.—M. 
Arago observed that a system of pneumatic tubes fixed along the quay 
of the Seine would cost mnch less to constrnet than a towing path, and 
that the employment of steam to draw boats had many great advan- 
tages over the employment of horses.” 


Explanation of the Apparatus. 

“The propulsion-tnbe is always placed above the ground, exactly 
between the two rails; but the tube differs from that ot Messrs. Clegg 
nnd Samuda, Ist. in form, 2nd. in dimensions, 3rd. in the manner in 
which it is attached to the ground, 4th. and principally, in the manner 
of closing the longitudinal tnbe. 

“ 1. Тһе form of the tube is indicated in the plate by a transverse 
section dnring tlie passage of the piston. 

* 2. The diameter is extended to От" 50 (about 1 ft. 7 in.) to make 
provision, in the first instance, for all fnture requirements. 

4 3. In place of being attached to the cross-steepers which carry the 
rails, and which are consequently liable to be disturbed, the tube is 
isolated and independent of the cross-sleepers; it is fixed, as may be 
seen bythe figure, on a line of piles, of a length and strength to be 
determined by the nature of the soil; the top of each pile has a groove 
cut in it which contains a blade projecting from thetnbe. It is there- 
fore very easy to rectify the parallelism of the tube; to move the 
blocks a little on either side all that is required is to ram down addi- 
tional earth; a blow or two on the head of the pile will sink it 
UM and а wedge placed uader the vertical blade will raise it 

ийе. 

“4. The method of closing the tnbe is borrowed from nature, instead 
of being exclusively mechanical. Man has the faenlty of breathing, 
and of retaining or breathing out the air. The respiratory orifices 
are opened or closed at will by the nostrils and lips. А pencil, or the 
stalk of a flower, can be placed between the lips withont admitting the 
air. "To follow this model it was necessary to introduce lips to the 
longitudinal orifice of the tube. On the edges of the opening in the 
propulsion-tnbe are placed two other small tnbes, which would be 
tangent to each other if they were entire, bnt which are defaleated in 
the direction of their length, so as to form as it were two troughs with 
their gue opposite to each other. Into these tronghs are intro- 
duced two hollow tubes, of some substance impermeable to air and 
water, and capable of retaining compressed air. When filled with 
either of these two elements, or both mixed, the tubes expand, touch 
each other in part of their surface, and exercise a mutual compression 
dependent on the degree of internal pressure, which may be always 
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regulated as required. These tnhes act as lips; they are artificial but 
real veritable lips, which permit without difficulty, and almost without 
friction, the most rapid motion of the arm of the piston without suffer- 
ing the air thereby to enter the propnision-tube. The tube is inter- 
rupted at the stations for the construction of siding tubes. Stationary 
engines are established at intervals of about 5 miles. 


Reference to Engravings, Plate XII. 
Fig. 1 a longitudinal view, and fig. 2 a transverse view, showing the con- 


nection of the carriage with the propulsion tube and the exhaustion tube. 
Fig. 3 is a top view of the propulsion tube, with part removed. to show the 
entrance valve and the pistan in its progress; the entrance of the tube is 
has a trumpet mouth, to allow of the entry of the piston during its passage. 
Fig. 4 is a side view of the propulsion tube, part heing removed to show a 
section of the piston with Из regulating cock. — Fig. 5 is an enlarged section 
of the tube and piston. 


A, are piles upon which the propulsion tube is fixed; В, cross sleepers to 
carry the rails ; С, the exhaustion tube, furnished with a valve, F, like a sluice 


cock, to cither close or open a communication with the propelling tube ; 


D, the propulsion tube; E, the cntrance valve ; F, sluice valve; С, piston ; 
Il, the connecting arm; I, regulating cock; J, key to cock, regulated by the 
conductor sitting on the front seat of the carriage, k. 

Operation.—Before the train arrives at the entrance of the propnl- 
sion tnbe, the valve, F, of the exhaustion tnbe is opened, and the 
engines are set to work the air-pump, for the purpose of exhansting 
the air from tbe propulsion tnbe to the necessary degree of rarefac- 
tion, this being obtained, the train is then pnt in motion by allowing 
the piston to enter the propulsion tube, which by its passage opens 
the entrance valve, and on its leaving closes the exhanstion valve 
without any assistant being required. If it be desired to arrest the 
progress ol the train when coming to a station, or for any other cause, 
the conductor who sits in the front of the carriage opens the regulat- 
ing cock, I, in the piston, G, which allows the air to rush in to the 
front of the piston and arrest its progress, and at the same time he 
applies the break. In a similar manner the conductor is enabled to re- 
gulate the velocity of the train going down inclined planes. When 
the train is not in motion the valves of the exhaustion tube at each 
end, and also the two entrance valves, are closed; the piston is kept 
in equilibrium on the entrance side by the pressnre of the atmosphere 
remaining in the tube and the breaks, and on the other side by the 
natural pressure of the atmosphere. When the train is to start again 
the valve of the exhaustion tube on the advance side of the piston is 
opened, and the entrance valve at the opposite end is also opened, when 
the air is snffiicently rarefied, and the breaks released from the carriage, 
the train proceeds at the required velocity. The conductor is at 
all times enabled by the cock, i, to regulate the velocity of the train; 
there is also a barometer, L, placed before him, with a scale to indi- 
cate the state of rarefaction of the air in the tube. 

Comparative Expense. 


"The ten railways executed in France have cost on the average 
£30,000 per mile, according to M. le Comte Dara. The three great 
lines which have been completed have cost on the average £24,000 a 
mile, according to the Memorial de Rouen, cited in the Moniteur Uni- 
versel of the 9th of Febrnary 1844. dit is known that the estimate of 
£20,000 a mile adopted by the law of June 11th has been found too 
small. The railway by the present system would be laid down by the 
side of a public road or canal. The expense of moving earth would 
therelore be the same as for small roads. The construction of an 
ordinary road costs in France, according to M. Comte Daru, £960 a 


mile. Ж 
Embankments, sleepers, rails .. ae 5o 2,300 
Stations and various buildings — .. oc ca 640 
Propulsion-tube and accessories .. 2, .. 10,240 
Engines, pneumatic apparatus £4,000 for every 

5 miles; for one mile .. 5% 50 өс 800 
Carriages .. оа об on o8 со 640 
#14,62 


“бау £15,000 а mile, It will be seen that the real economy of the 
system is estimated below its true amount when taken at 30 per cent 
of the cost of railroads for locomotive engines." 

'The advocates of the atmospheric propulsion principle generally 
draw their comparison of the expenses by allowing only a single line 
of rails on the atmospherie principle, against а railway with double 
lines of ways on the locomotive principle. This is making a false 
assumption, for the atmospheric system, in order to obtain any degree 
of certainty in the traffic, requires a double line of ways, two engines 
at each station, and so forth : in such case the economy of the system 
at once vanishes; in fact the comparative expenses of the construc- 
tion of the railways on the atmospheric and locomotive prindiales 
will be greatly against the former. 
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JRON LOCK GATES АТ MONTROSE. 


" Description of a pair of Iron Gates constructed in 1843 for the 
entrance to the Wet Dock at Montrose.’ By James LESLIE, M. Inst. 
С.Е. (Read at the Institution of Civil Engineers, Session 1844.) 

The frames of these gatcs are of cast iron, but bave the lower bar 
and a false mitre of oak, so as to be more easily fitted and made water- 
tight, and they are entirely covered, on both sides, with wrought iron 
boiler plate. "They are in all their dimensions very nearly similar to 
the gates of Earl Grey's Dock, at Dundee, which were constructed in 
1834, also from the designs and under the direction of the author. 
The entrance is 55 feet wide in the clear, and the centre of the beel- 
post being 1 foot inwards from the face of the wall, the distance be- 
tween the centres is consequently 57 feet. The gates are 22 ft. 6 in. 
in height, they have a pointing (or sally) of 10 feet, and the ribs have 
а curvature of 18 incbes, on the hollow side. 

The heel-posts, fig. 1, are of cast iron 1 foot 9 inches diameter: 


Fig. 1.— Horizontal sectioo of heel-post, Fig. 2. 
and plan of the end of a bar. Vertical section of heel-post and bar. 

Jorming a segment of a circle, somewhat larger than a semicircle, 
which admits of their being accurately tnrned іп а lathe; they are 
114 inch thick, at the thinnest part when finished; but the straight 
faces are 12 inch thick, and have snugs cast on them, fig. 4, for bear- 
ing up the ends of the ribs, or horizontal bars, and holes for getting 
in the hand, to screw up the bolts which fasten the ribs to the heel- 

osts. 
) The heel-posts have each а cast iron socket, fitted into the bottom, 
working on an iron gudgeon 10 inches diameter, cast on a sole plate 
4 feet 6 іпсһез long by 1 foot 9 incbes wide, and 2 inches thick, dove- 
tailed, sunk and riveted into the stone, after being keyed up, so as to 
press the heel-post hard into the quoin. 

After the hollow quoins, which are of Kingoodie stone, had been 
&ressed down and polished as nearly as possible to the circle, but be- 
fore the gates bad been framed together, the heel-posts were sct in 
their places, and were kept turning round, backwards and forwards, 
and hard keyed np, while sand and water were poured in at the top, 
till the stone and the iron were made to touch throughout in the 
height, so as to be perfectly water-tight. 

Тһе mitre-posts fig. 3, are 185 inches 
broad and 14 inch thick, with snugs 
upon them for holding up the ends of 
the bars, and two flanches 12 inch in 
thickuess for fastening the wooden 
mitres. 

Holes were cast in the mitre-posts for 
introduciog an iron bar, to hold against 
the rivets of the last row of covering 
plates; but these holes were filled up, 
after the riveting was completed, by 
pins of iron, cast to fit tbem, aed which 
were fixed ioto their places by corrosion. 

There are eleven horizontal bars, figs. 4 and 5, to each leaf, distri- 


Fig. 3.—Horizontal section of the 
mitre-post. 


ке г та 
dixe ка 
Fig . 5,—Transyerse gection of the middle 
of а bar, 


Pig. 4,— Transverse section of a har, and 
elevation of heel. post 


buted so аз to be closer ісбешег towards Ше bottom, than at the top; 
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they are 2 inches thick, 16 inches broad at the ends, and 18 inches 
wide at the middle, with twv double flanches 9 inches broad and 2 
inches thick on the hollow side, and 1} inch thick on the convex side, 
excepting the lowest bar, which bas only the upper flanch. 

The bars have cross ends 15 inches in height and 2 inches in thick- 
ness, with four screwed bolts to each 13 inch diameter, through the 
heel and mitre posts. 

The clap cill is cast in two pieces for each leaf, it is 8 inches deep 
and 1} inch thick, with dovetailed snugs cast on it, tailing 6 inches 
iuto the stone; the joint between the iron cill and the stone, is closely 
canlked in with iron cement, and the face of the cill is chipped and 
filed, where necessary, to make it quite fair for the bottom bar to fit 
upon; the height of the cill above the platform, is 15 inches. 

The bottom bar is of oak 12 inches thick, 17 inches broad at the 
ends, and 19 inches broad at the middle; it is bedded on felt to the 
lowermost cast iron bar, and is fixed up to it by bolts 14 inch in dia- 
meter screwed into the timber. 

The false mitres fig. 3, are also of oak, fitted closely into the cast 
iron posts, and fastened by bolts 1 inch in diameter, riveted through 
the flanches, and they are tongued down into the bottom bars. 

Both sides of the gates are lined with boiler plates, arranged so as 
to break joint; tbe plates of the lower tier, averaging abont 6 feet in 
height, are 2 ioch in thickness, and all above them are 5; inch thick ; 
they overlap each other about 23 inches, and are fastened by rivets $ 
inch diameter for the lower plates, and $ inch diameter for tbe upper 
plates, all riveted while hot, and made to fill np the lioles completely. 
The gates are perfectly tignt on both sides, and were proved by ћау- 
ing water filled into the inside. 

The ancbors are of cast iron 33 inches square, dovetailed, sunk into 
the top hollow quoin, and run in witb lead. 

The wrought iron collars of the heel-posts are 4 inches by 2 inches, 
keyed through the anchors. 

Тһе roller segments, or railways, are 10 inches broad by 14 inch 
and 4 inches thick, sunk and bolted down to the stone and bedded on 
felt and white lead; the upper surface is chipped and filed where 
necessary, to make it fair and straight. 

The cast iren rollers are conical, 1S inches diameter and 5 inches 
thick, with steeled axles turned. The roller boxes are of cast iron 1} 
inch thick, moulded so as to suit the bevel of the gates, and are fas- 
tened by screw bolts, through the flanches of the horizontal bars; there 
are cast iron covers, to confine the roller blocks, which slide up and 
down within the boxes, by the action of the top screws. The roller 
bars are of wrought iron 9 inches diameter, keyed into the blocks at 
Ше bottom; each is steadied by three plummer blocks, and each bar 
has a coupling near the top, with a square threaded screw and a brass 
nut at the top, working in a strong cast iron bracket, which bears the 
whole weight of the outer end of the gate, and is fastened by screw 
bolts, throngh the flanches of the horizontal bars. 

There is опе sluice, measuring 3 feet by 2 feet, in each leaf of the 
gates. The sluice frames have faces 7 inches broad and 14 inch thick, 
and cheeks $ inch in thickness, going quite throngh the thickness of 
the gate, with a flanch on the two side cheeks, for riveting the boiler 

late to. 
Е The sluice valves are 1} inch thick, with flanches on the back, and 
both the frames and valves have raised margins planed and grooved 
so as to clap quite close. There is no brass about the sluices, but the 
backs are covered with zine plates, and all the screwed bolts have 
zinc nuts, screwed over the iron nuts, so as by the galvanic action to 
prevent the iron from rusting.* 

The sluice rods are 2 inches in diameter; they have a square 
threaded screw, and a brass nut at the top, worked by a wheel and 
pinion under the gangway, and bevilled [gear with a crank handle 
nearly level with the haod-rail. 

There is a gangway 3 feet 6 inches wide, supported on six cast iron 
brackets, for cach leaf of the gates; there are fixed cast iron balusters 
and а wrought iron hand-rail, on the convex side of the gates, and 
wrought iron moveable stancheons with a chain along tbe other side, 
which is more liable to injury from vessels. 

There isa small water-tight hanging valve in each leaf, a little 
above low water, for running off any leakage water from the interior 
of the gates, down to that level; and there is also a pump, with a 
brass chamber and boxes 24 inches diameter in each heel-post, with 
a lead pipe down to the bottom, for pumping them dry; itis worked 
by a rocking shaft, fixed to the cast iron covers of the heel-posts. 

To let Ше leakage water down to the pump, tbere is a hole 1 inch 
diameter in cach horizontal bar except the lowest, 


* Mr. Leslle has since examined the iron work of the Dundea Dock Gates, which waa 
similarly protected, and he found that after three years’ uae the zioc had apparently loat 
На power оГ galvanic action, as corrosion of the iron nuts had commence de September, 
198, Sec, Ingt, C, E, 5 
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The gates are worked by four double-purchase capstans, with gear- 
ing, and $ inch chains. АП the bolts were dipped in bot linseed oil 
before being driven, and all the surfaces of the iron, both inside, as 
well as those ontside, received three coats of oil paint. 

Тһе timber, under water, except at the meeting of the cills and 
mitres, is ali cuvered with scupper nails to keep out the worm. 

The weight of the gates and the apparatus connected with them is 
as follows :— 


Cast-tron work inthe gates . . . . ël 14 
Wrought iron Jo ditto 4... e . . 22 15$ 


rasa. ^ . ч . . . a8 ^ 

Zinc 5 . . . б . . . o6 ik 

"Total welght of gates, exclusive of timber . 87 16 

Caat-iron in segments, сШа, capstana, ШЕ! 19 4 
chora, and other fixtures . . à. 


107 9° 


The dock is only about З acrea in area, which is considerably less 
than what was originally intended, but owing to opposition, its size 
was reduced while the Bill was in Committee, which is to be regretted, 
as the river wall and the entrance, which are the most expensive 
parts of the work, remain the same, and the enlargement could have 
been executed, at a very small additional cost. At the suggestion, 
however, of Mr. Walker, (Pres. Inst. C.E.) a provision has been made 
for a future extension, by having an opening at the inner end of the 
dock, and filling it up in a temporary manner, with sheeting piles held 
back by iron tie rods, and puddled behind with clay; these sheeting 
piles may be made to form part of a coffer-dam, and an extension may 
be thus made, at апу future time, without closing the dock. 

The ground on which the dock stands, is sand, or sand and gravel, 
which is full of water, to within a few feet of the surface; and owing 
to the failure of an attempt to form a graving dock, in similar ground 
ip the neighbourhood, about 50 years ago, great fears were entertained 
that it would be impossible to make a dock to retain water; therefore 
it was not thought advisable to proceed with the plan, until Mr. 
Walker’s opinion was takenas to its practicability. His report being 
favourable, the work was contracted for in the spring of 1539. The 
result has justified the most favourable anticipations, for there have 
been no serious difficulties to contend with, and all parts of the work 
stand well. 

The tide work, in founding the onter wall, was at first found to be 
very tedious, and expensive, owing to the great leakage, as the found- 
ation was considerably below low water, until Mr. Smith, of Montrose, 
tlie contractor, had a steam-engine erected to work the chain-pumps. 
This was done by common ropes passiug over sheaves, and so con- 
veying the motion in a very simple manner, sometimes above 600 feet 
from the engine-house to the coffer-dams; the work then proceeded 
rapidly. 

i edam: were wooden boxes, about 25 feet long by 15 feet 
broad, sunk as far as they could be got down, and afterwards piled 
inside, with thin sheeting piles, to keep the sand from running in 
below. 

The gates were contracted for, and made by Mr. Stirliug, of the 
Dundee foundry (Dundee). 

The dock was commenced in June 1899; the gates were completed, 
and the water was admitted in July, 1543. The whole expense of 
the dock and the gates, but exclusive of the Act of Parliament and the 
purcbase of property, was about £40,000. 

The dock enters from the river South Esk, which forms the harbour, 
апа is kept open to the depth of 7 feet at low water, and 22 feet at 
high water, of ordinary spriug tides, by a strong scour into and out of 
the basin at Montrose, an estuary of nearly four square miles in ex- 
tent, immediately behind the town. The dock has a depth of 20 feet 
at high water of spring tides, and 16 feet at neap tides, and the en- 
trance being as before stated, 55 feet in width, it can always receive 
at high water the largest steamers navigating the east coast of England 
and Scotland. 


Кліч in Arcirns.—M. Don, who is charged with the operations of drain- 
ing In Algeriu, has trausmitted the result ої his observations sinca January 1828, to the 
Асайеш!е des Sciencss, on the quaatity of rain that falls annually at Algiers, M. Doo 
divides his observatioos Into periuda of four months, aetting out with the opinion io the 
country that ralo falls during moothte of the year, viz. trom the fst of Sept, to the 30th of 
April. In the first three years thia аріпіпп appeared to be well founded, the average of 
May being greatly ioferlor to that of September; but in the three fullow ing years, the 
average of May waa higher; and the observatious of the average of aeven years show that 
September js less rainy thau May, so that the dry months ure гену only three—Juoe, 
July, aod August, M. Dun states that the winter which has just ended was unusually 
severe. The quantity of snow thst fell and remained for several days on the ground waa 
Pao retedeoted; but tne thermometer sever fell below 3 deg. centigrade under the freezing 
point. 


ON IRON OREs. 


“ Experimental researches into the properties of the Iron Ores of SAMA- 
корг, in Turkey, and of ihe Llematite Ores of Сомнвкьлыр, with a view 
to determine the best means for reducing them into the cast and malleable 
states ; and on the relative sirength and other properties of cast-iron тот 
the Turkish and other [lematite Ores." —By WitriAM Farrsainn, М. Iust. 
С.Е. (Paper read at the Institution of Civil Engineers, Session 1844.) 


In the smelting and manufactnring of the poorer iron Ores, as they are 
commonly called, heing those in which a large proportion of alumina, silica, 
and other foreign matters are contained, many importaut improvements have 
in modern days been effected; hut in the reduction of the richer sorts— 
hwmatite ores, those more nearly approaching pure iron, with very little ad- 
mixture of otber substances, there has been searcely any change fram the old 
and expeosive methods, which have for several centuries prevailed in this and 
other countries, It is remarkable, that the proprietors of the richer minerals 
ahould have allowed the makers of iron from ores of leaner quality, such as 
the blackhand and kidney ores, to have so far outstripped them. Except the 
successful experiments of Mr. leath, at the Works of Porto Nuovo, in the 
East Indies, and the attempts now making hy the Cleator Compaoy, near 
Whitehaven, there are few instances of improvements in the smelting of rich 
ores, either in this country or onthe continent. Jt has been stated, that the 
Swedish irou manufacturers have introdneed some alterations into their 
works, but tliey appear to be of minor importance, and to be scarcely entitled 
to the name of improvements, upon the old process used in that country for 
à long series of years. 

It is to Mr. Ohanes Dadian, (Assoc. Inst. C.E.) an active and enterprising 
Armenian, in the service of the Sublime Porte, that we are indebted for the 
present inquiry; and hy that gentleman's determination to snrmount every 
obstacle, and to solve the doubts of some eminent chemists, the present re- 
sults were obtained. Amoogst other duties devolving upon Mr. Dadian in 
his receot visit to this country, was that of placing in the hands of compe- 
tent persons, some samples of ores which were sent from Turkey, for the 
purpose of experiment. The first samples were small in quantity, but a more 
recent supply, accompanied with some specimens of hituminous coal, enabled 
the experimenters to enter проп the subject with increased confidence, and to 
pursne the inquiry with much greater prospects of snccess. Іп addition to 
this, Mr. Dadian had full power to engage persons duly qnalified for the in- 
vestigation, and whose skill aod practical knowledge, would entitle them ta 
the support and confidence of their employers. Іп consequence, Mr. W. М, 
Clay was engaged as a chemist and metallurgist, and Mr. John Hague as 
engineer. 

As the greater part of the experiments were conducted under the superin- 
tendence of those gentlemen, their separate reports are given in the order in 
which they were made; and to prevent confusion the facts are recorded as 
they ocenrred, from time to time, in the experiments. 

Previous to Mr. Dadian's visit to Eogland, he had collected information 
relative to the fuel, limestone, &c., in the district of country where the ore 
is found; and from the ahundance and quality of the materials, it is presumed 
that a moderately cheap iron of very superior quality may be obtained. From 
the description of the country, as given by Mr. Dadian and by Mr. Zohrab 
(Assoc. Inst. C.E.), who visited the locality some years sioce, it appears, that 
the ore is brought down the rivers from the higher districts, and is deposited 
in the lower valleys, at а short distance from the sea; extensive tracts of 
country are thus covered, to a depth to insure au almost inexhaustible sup- 


Before any definite plan conld be adopted for the reduction of the ores, it 
was deemed neceasary to ascertain, by careful analysis, their composition and 
value, and for these objects Mr. Dadian, when last in Paris, consulted Mon- 
sieur Dumas, the chemist, and from that gentleman he received a favourahle 
report : that report is not in the author's possession, but from statements re- 
ceived, it appeared only to have differed in a slight degree from that of Mr. 
Н. Н. Watson, of Bolton, whose analysis of one of the samples (which may 
be taken as a fair average of the whole) gave— 


Опе atom of metal 28 4- опе atom of oxygen — 8--protoxide of iron. 
Two atoms of metal 56+ three atoms of oxygeu 24 = peroxide of Iron. 


84 82 


84 metal--32 Oxygen = 116 Маек oxida. 
Then 116: 81 :: 85 : 6372 + quantity of metal per cent. In the ore іп queation by theory. 


In this statement Mr. Watson observes, “that the oxide readily dissolves, 
when the ore is heated in powder with hydro-chloric acid,” and by thus 
treating 100 grains of the ore, he obtained а solution of the oxide, and һай 
12 grains of silicious earth undissolved; the proportions would therefore 
be— 

Protoxide of iran ep 88 


Peroxide of iron .,.... 
Silicious earth... .. e. 12 


From the ahove it is evident that the ores are nearly pure oxides of iron; 
they are rich in quality, highly magnetic, and may be easily separated from 
extraneous matter by the magnet. In some of the processes this separation 
шау or may not be necessary, but iu case the silica be found injurious, the 


20% 
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process of cleansing may be effected by a series of magnets fixed on the cir- 
cumference of a wheel, which iu moving through the loose ore, would attract 
the iron and carry it round to а revolviog brush, acting upon the periphery, 
and thus deposit the metal into a receiviug box on the opposite side, Тһіз 
is probably the hest method for obtaiuing the perfectly pure oxides; but the 
most expeditions mode would he to cleanse it with a fau, in the same way as 
farmers winoow grain, by blowing lighter particles to а distance, and allow- 
ing the metallic granules, as being of higher specific gravity, to fall short iato 
a separate receiver. А third method would be, to wash the ore in a current 
of runniog water, and thus free it from all superfinous matter not required 
in the process of manufacture. But in these different cleansing operations, 
an excess of the silicious earths is assumed, and moreover that these mixtures 
are detrimental to the process of deoxidation, to be effected either hefore or 
after the change in the іпгпасе. Now it is not altogether clear that such is 
the case, and in the absence of experiment it is reasonable to suppose, that 
instead of these earths proving injurious they might be found useful, іп сош- 
bining with the limestone as a flux, and thus vitrifying the silex at the same 
instant the deoxidating process is going on. These opinions are entitled to 
some weight, as the separate reports of Mr. Clay and of Mr. Hague (although 
their views are not altogether similar), still inculcate the necessity of adopt- 
ing some effective process of deoxidation. 

Before adverting to the experiments, it will he necessary briefly to state 
the opinions of several mannfactnrers, to whom the ores were submitted for 
inspection, and to whose sound practical views the country is indebted for 
many valuable improvements in the chemical аз well as the mechanical pro- 
cess of the art. To the iron-maker and engineer, a minute chemical analysis 
is of less importance than a knowledge of the methods used in the treatment 
of similar ores, derived from experinieotal and practical research. It is true, 
that none of the iron ores of this country will hear a comparison, in point of 
richness, with those of Turkey, exceptiug, probably, the red ores of Lan- 
cashire and Cumberland, which, although varying in their chemical com- 
pounds, are in other respects comparative, and exhibit (with the exception of 
the magnetic properties) characteristics of a very similar description. 

According to Dr. Colquhon, of Glasgow, the Ulverstone ore contains— 


Silica ...... ae 

Alumina..... Савовосоавоово cn 

Lime... 

Magnesia ) вэсосоооососоваове traces, 

Water ...44................ 69 
1043 


This, by calculation, would give an average of 62 per cent. of iron, of 
nearly the same degree of richness as the ores of Samakoff, which, from Mr. 
Watson's analysis, yields 63°72. 

Dr. Colquhon, іп his inquiry into Mr. Clay’s new process, for making mal- 
leable iron direct from the ore, states, **that the red ores of Lancashire and 
Cumberland (which аге a species of hematite), are exceedingly pure," aod 
from an average sample, made up with great care, he found its constitnents 
composed * of 62 per cent. of iron, 8 per cent. of earthy matter, and minute 
quantities only of lime and magnesia.” In other respects the ores were en- 
tirely free from phosphorus, arsenic, and sulphur. 

From this statement it is obvious, that the Ulverstone ores, operated upon 
hy Dr. Colquhoun, do not widely differ from those analyzed by Mr. Watson ; 
aod viewing their other properties, they may he considered to approximate, 
irrespective of the quantity of metal produced in each. 

Concerning the other iron ores of this country, unfortunately none of them 
are analagous to those of Turkey, either as regards their chemical coustituents, 
or the process һу which they are reduced. It is the opinion of all the prac- 
tical iron masters who have heen consulted, that in smelting, the latter would 
require a different treatment, from that pnrsened with the ores of this coun- 
try ; hut in making malleable iron, they аге all agreed as to its fitness for 
Mr. Clay’s new process, and that large quantities of the finest quality might 
he made direct from the ore, at a moderate rate of charge. 

On these points there is hut one opinion, but ihe manufacturers are some- 
what startled at the idea of а new process of preparation; the smelting being 
considered a work of difficulty, from the expense and trouble which must he 
incurred hefore the preparatory process of roasting сап heaccompiished. Іп 
fact, these opinions wonld infer, that the whole must he looked upon, for 
some time to come,as an experiment, and that more particularly as the 
material to be worked upon is entirely new, and may present features of an 
exceediogly obdurate and refractory character. То a certain extent these 
views may he correct, as an excess of silex might prove exccedingly trouble- 
some, and even with every care in the process of smelting, instead of a car- 
buret (by which the melting pigs of this country аге so well known, and so 
justly appreciated), a silicate of iron might be the result. It is trne, that a 
flux of lime and a certain proportion of aluminous clay might remove, or ia 
a great degree nentralize, the effects; hut that cao only he determined by 
experiment, and with such obstacles in advance, it will he necessary to guard 
against them, and to arrange future operations with a view to their removal. 

But supposing them to he overcome either hy this, or by the cleansing 
process already alluded to, or by snch other means as may be deemed expe- 
dient, it ia then to he considered, how the minute particles of the ore are to 
he retained in the furnace, during the application of a strong aod intense 
blast. 16 is clear that some process of calcination must һе adopted, in order, 
not only to deprive the ore of nart of its oxygen in thc first instance, but to 
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effect its carburation, and to hold it together until it is fused. For these 
objects the following experiments were entered upon, under the directions of 
Mr. Clay and Mr. Hague. 

The first operation was to convert one of the cupola furnaces (4 feet dia- 
meter) at the Canal Street Works, Manchester, into а blast furnace; this 
was effected by lining it with fire-bricks to a height of 15 feet, leaving a 
hearth of 18 inches square, and 18 inches deep; it waa made 2 feet 6 inchea 
diameter at the hoshes, and tapered to 18 inches at the top; with this fur- 
nace, and a moderately good fan blast, the experiments were made. 


Мв. IIAGvE's EXPERIMENTS. 


Previous to making the experiments at Manchester, Mr. Hague had tried 
the ores in various ways, and had subjected them to analysis and experimeut, 
The first was made with only— 


4 от. of iron ore 

4 oz. of chalk 

8 oz. of bottle glass 
3 oz. of chareoal 
2 oz. of clay 


which, having been deoxidized in a close vessel, and melted ia the crucible, 
produced a super-carburet of good Хо. 1 pig iron, and which worked freely 
under the chisel апа file. 
The next experiment was on a larger scale, and consisted of— 
30 Ib. of iron ore 


101b. of bottle glass 
8 lb, of clay 


48 Ibs. 


This, after being roasted, was pulverised, and mixed with water; it was 
then formed into bricks, and subsequently melted, with a limestone finx, in 
the cupola, by a fan blast, and produced a hard white iron, of a quality vary- 
ing between No. 3 and No. 4 pigs. 

The last experiment was repeated, with the addition of 2 lb. of clay and 
2 lb. of common salt; 10 1b. of scoria from the last melting being substi- 
tuted for the hottle glass. The produce of this mixture was a white No. 3 
iron, nearly the same as the last. 

Other tests of a similar kind were made, with nearly the same success, but 
по change of апу moment occurred in the quality of ihe iron, uotil experi- 
ments oa a more extended scale were adopted. These are givenin the words 
of the experimenter. 


Mn. Crav's REPORT. 


“ Оп the Iron Ore or Iron Sand of Samakoff in Turkey; and on the best 
means of reducing it into the states of cast and wrought iron, &c.! By WiL- 
LIAM NEALE CLAY, Director of lron Mines aud Works to the Sublime Porte; 
Febrnaiy 9, 1844. 


Under the direction of Mr. Fairbairn, of Manchester, to whom the experi- 
meots on the Samakoff iron ores were entrusted, ihe writer was empowered 
to make snch trials and experiments, as in his judgment, were most conducive 
to the full aod perfect reduction of the ores into the cast aud malleable 
states. Acting upon these instructions, no time was lost in making the ne- 
cessary preparations; and from the facilities afforded, both at Manchester 
and the Backbarrow Iron Works, near Ulverstone, the mosí satisfactory re- 
sults were obtained. 

lt would appear, that on a small scale, 2nd ata great sacrifice of time, 
fuel, and labour, this ore had been long nsed hy the natives, for the produc- 
tion of small quantities of wrought iron, hv the ordinary primitive method ; 
—namely, the mixture of the ore with charcoal in a deep hearth, aod the 
employment of a weak blast. 

The casting of ordnance being a great object with the Ottoman Sovern- 
ment, more recent attempts had heen made to convert the ore ioto cast iron, 
bnt without success; orat all eventa with so little, as ooly to produce a white 
iron, quite incapable of being remelted for common purposes. Very meagre 
information was ohtained, as to how or where the attempts had been made; 
it being merely stated that every means had heen tried, and that the iron 
produced conld not he recast, even into a cannon ball. That these trials had 
heen made in various countries, hut always with like results, and the con- 
tionons failure in the production of iron fit for remelting, seemed io have 
produced a conviction that there was something inherent in the ore which 
prevented its being reduced, һу any means, into cast iron of good, or even of 
common quality. 

From the information obtained, it appears that the supply of this heantiful 
оге іп the lower valleys of Ronmelia, at a short distance from the sea, is 
almost inexhaustible. Although much smaller іп its crystals than the cele- 
brated Wootz ore fram Porto Nuovo, in the East Indies, it is so similar, that 
probably, like it, it may he found in the mine, mechanically combined with 
quartzose crystals; if so, nature has nearly purified it, hy the action of the 
torrents which have brought it from its bed; for when it is deposited in the 
valleys, the small portions of silex still commingled with the ore are readily 
separable hy many mechanical means. Wheo freed from its accompanying 
silicious earths, which amouot to 12 per cent., it yields 72-4 per. cent of iron, 
a quantity which denotes its extreme purity ; heing the richest form in which 
the ore is ever found io quantity. When combined with the silex, the yield, 
by analysis, ia 63°7 рег cent., which is very nearly what was obtained by 
fusion with carhonaceous matter, and a flux, in the erncible. 

Among the parties consulted, a difference of opinion has existed as to the 
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necessity of haviag the silex separated, Some contending, that whea vitri- 
fied by a due proportion of lime, the resulting glass was rather advantageous ; 
while others maintaincd, that such a glass was not obtainable from silex and 
lime alone, and that the presence of the former, unaccompanied by clay, rew- 
dered many ores of iron comparatively valueless, there being much difficulty 
in reducing the silicated oxides of iron, which such ores would form when 
exposed, per se, to a high temperature, 

It appeared to the author, that the investigalion of the phenomena, al- 
tendant on the fusion of the earths gencrally found commingled with iron 
ores, was of the greatest importance, and that much of the sueecssful prac- 
tice of iron smelting depend on the proper vitrification of these earths; that 
an important nnalogy existed betwecn the manufactures of glass and pig iron, 
and that in order to accomplish successfully the production of the latter, it 
would be пессзѕагу to study the theory of the former. When this was done, 
he conceived that, more particularly with reference to the richer descriptions 
of ores, the mists which were gencrally supposed to envelope the mauufac- 
ture of pig iron, must be rapidly dispelled hefore the ndvancing light of 
science, and that many results, now looked upon as unaccountable pheno- 
mena, would be reduced to their more rational position, as calculable effects 
from appreciable causes. 

{The author, after explaining the vitrification of silex, then proceeds to the 
more immediate details, and observes—] 

Ox Керсеттюх or THE One.—Still looking at it in ils scientifie bearings, 
he cannot but think, that a magnctic iron ore is, as it ought to be, the most 
easy of reduction, if that reduction be prosecuted on sound ehemical princi- 
ples. Пе presumes that he may designate thuse as magnctie ores, which, 
like the Turkish, contain a proportion of protoxide of iron; but at present 
he would confine himself to the richer classes only. It seems singular, that 
this description should he the one universally used (as far as he cau learn) in 
the old bloomeries, or in the improved form of that fornace,—the Catalan 
Forge. In Amcrica—in India—in Prussia, and in Spain, these ores alone 
seem to be used. Is it uot probable, because their state of diminished oxi- 
dation renders their reduction more facile, and if readily brought into the 
metallic state by the crude action of the blast in the bloomery—à priori, 
why should not they, when once in that state in the high blast furnace, be 
as readily impregnnted with carbon to make cast iron ? 

Rien Inox Onrs.—He looks upon it, that the reason why the English 
iron-masters of the present day, consider the reduction of the rich ores a 
matter of such doubt and difficulty, is, becnuse they have only tried them, 
and always treatcd them as of the same family ns the leaner iron stones; and 
thus they practically find that they can use them hut in small proportions, 
An extensive iron-master of Staffordshire told the author, that when he added 
more than one-fourteenth part of the rich Ulverstone ore, he always endan- 
gered the “ gobbing up" of his furnaces. Now this was to he expected ;— 
with the red ore he was using only the same quantity of carbon as if that 
much of some calcined “ Ісап mine" had been used. When told that he 
must use more eoke, he declined, on account of the extra expenditure of fuel, 
forgetting that the larger proportion of oxygen in the ore would require 
larger dose of carbon, bath for its decomposition and the impregnation and 
smelting of the greater quantity of iron produced. 

SwELTING.—From all he can gather, the writer thinks that the only diffi- 
ties about the smelting of the Samakoff ore, are its specific gravity, and the 
fineness of its particles; it would thus be carried down too rapidly through 
the decomposing region, into the hearth of the furnace, and thus the carhon 
in the upper parts wonld he rendered inoperative. With furnaces of a more 
cylindrical form, he considers that this evil might be, in a great measure, 
avoided ; there would not be that tendency to rapid descent of the portion 
of the “burden” in the centre, which the egg-shaped sides of the present 
charcoal furnaces seem necessarily to cansc, but the whule charge would 
settle equally and regularly, as the portion helow was reduced and consumed. 
Such shaped furnaces may suit ores, even as fine as those from Samakoff, but 
until they are fairly tried, there may be great douht of the result, and it was 
to the alternative of the two evils,—a strong blast, which blew the ore out 
of the top of the furnace, or a weak one, which Ict it fall too rapidly to the 
bottom, that the defective quality of the iron previously made, was ascribed. 
To avoid all risk of suffering from either of these cvils, the writer recom- 
mended a modification uf the process, which he had invented for the produc- 
tion of wrought iron direct from the ore, (See Journal, Vol. VL, 1843, page 
207,) and after trying it in a small way in a common foundry cupola furnace 
at Mr. W. Fairbairn’s works, at Manchester, with encouraging success, a 
larger quantity of the ore was procared from Turkey, and the process was 
tried on a more practical scale at the Backbarrow eharcoal furnaces, which 
the liberality of Messrs. Harrison, Ainslic, and Roper, had permitted him to 
use. 

The writer now proceeds to detail the results of this trial, apologizing for 
the apparent prolixity of the preceding matter, trusting that the results 
of the experiments may be deemed more professionally interesting, particu- 
larly as bearing upon what must be an object of such vital importance іп 
every branch of engineering,—the quality of cast iron. 

Casr Ікох.--1120 lbs. of the Samakoff ore, imperfcetly freed from the 
silex by washiog, were mixcd up with half that weight of the riddlings of 
charcoal (a comparatively valueless residuum from the blast furnaces); this 
charcoal * breeze" being fresh washed, to free it from dirt, must have con- 
tained, at least, one-third of its weight of water. The mixture was thrown 
into a common puddling furnace, and lightly stirred about, every 5 minutes; 
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at the end of 35 minutes, the mass having become pasty, and palpably 
“coming to natare," was withdrawn; on being cooled, it was found to 
weigh 867 1b., the loss of weight showing that the deoxidation had heen 
pretty far advanced. Тһе quantity was so small, that it was diffienlt to fix 
on апу mode by which the product of the Turkish ore could be satisfactorily 
separated from the current burden of the furnace; after some consideration, 
Mr. Roper, junior, the manager of tho works, decided on procccding as fol- 
lows ;— 

At six o'clock on the evening of the 8th December, 1843, the customary 
charges of hematite ore, in the Baekbarrow furnace, were stopped, and 
“ false charges,” that is, charcoal, lime, and other flux, without ore, were 
continued to be uscd, till 10 o'clock ; it was then considered, that a com- 
plete separation would be made hy this great quantity of charcoal, &c., he- 
tween the last ore charged and what was now to be used. Tbe Turkish ore 
was then used, in like weights, with their customary charge, and the last 
charge was put in at midnight. About this time the furnace was tapped, and 
a charge of white iron run out, 

No variation in the working of the furnace took place, until 10 o'clock л.м. 
of the 9th, when it was clear to the workmen, and was soon ascertained by 
Mr. Roper, that the furnace was working “light,” i. e., making little or no 
iron; in other words, that all the ore charged prcvious to 6 р.м. of the pre- 
vious evening, or very nearly all, was then in a state of fusion, in the hearth 
of the furnace, as pig iron ; it was consequently tapped,—less than the ave- 
rage quantity of iron (as was to be expected), but of grey quality was pro- 
duced. The furnace still worked “light” for two hours more, say to half- 
past 12, when it began again to “ make iron." No great change tonk plaee 
till half-past 3, when a cinder, quite novel in appearance, but by no means 
of bad quality, was tapped ; it was also accompanied with the dust of the ore 
which had not (as usual) been separated hy riddling ; at four o'clock the 
hearth was tapped, and an exccllent lot of very fluid pig iron was obtained, 
This had also some marked eharacteristics: after becoming comparatively 
cool, it was still finid, and the workmen universally acknowledged appear- 
anees which they had never seen when false charges (as is frequently the 
ease) had been used with the usual materials. The quantity rather exceeded 
in weight the deoxidized ore introduced; but this could scarcely be avoided, 
as furnace must have hecn making some iron from its old stock, between 
half-past 10 and half-past 12 o'clock. The opinions, both of Mr. Roper and 
his men, were unanimous, that hoth from the means used, and the pheno- 
mena exhibited, at least four-fifths of the iron made was йош the Samakoff 
ore. 

Baz Inow.—In the customary mode of making best charcoal bar iron, 
from charcoal pig, it takes very nearly 30 ewt. of such pigs to produce 20 cwt. 
of best hammered bar. Of this Turkish pig iron, it only tuok 263 ewt. to 
produce a like quantity. That this rcmarkable difference is an effect of the 
preparation or deoxidizement of the ore is proved hy the same results fol- 
lowing a trial with the Ulverstone ore deoxidized ; for 26 cwt. of pig, made 
in a previous trial from such prepared ore, in like manner praduced 20 cwt. 
of bar. "Time and opportunity have not vet been given to investigate the 
eause of this striking and important phenomenon; but the author thinks it 
will be found, that pig iron so made from deoxidized ore will contain no foreign 
matter but carhon, and all the silicon and other adulterative matter present 
in cast iron, as customarily made, will no longer exercise their prejudicial 
effects on the quality. Не does not mean to propose, that a!l east iron 
shonld he made from ore deoxidized in a previous operation, for the expense 
would he palpably too great, but as respects charcoal iron, there is rather an 
economy than otherwise, іп so preparing the ore; for the deoxidation by 
means of the hitherto waste “ breeze,” and the coal for fuel in the puddling 
furnace will, in his opinion, save the consumption of one-half of the charcoal 
that would otherwise he used in the blast furnace. This is his conviction, 
and upon this he intends to act, when he undertakes the direction of the 
Sultan’s Iron Works; but as he has not yet facts to refer to, he leaves for 
the present the further description of the subject. 

Wnovenr Iron.—lle then gives the result of the experiment for produc- 
ing wrought iron direct from the Samakoff ore, (Vide Journal, Vol. VI., 1843, 
р. 82,) hy the method invented by the author :—22? 1b. of this ore and 77 1b. 
of coke dust, ground fine, were thrown into a furnace of Messrs. Rushton 
and Kersley, at Bolton; the mass was stirred ahount for 25 minutes, and then 
222]b. of Bowling pig iron were added: in an hour and a half from first 
charging, 317 Ib. of excellent puddled bars were obtained. lf the weight of 
the Bowling pigs be deductcd, it will give 95 Ib. of iron as the produce of 
the 222 1Ь, of ore, or 444 рег eent.; hut if one-ninth be taken from the 
Bowling pig (a very moderate computation) for © yield," there remains 120 1b. 
as the produce of the Turkish ore—above 54 per eent. 

Mr. Farnar having given a full account uf Mr. Clay’s treatment of the 
finer pulverized ores of Samakoff, and of those of Ulverstone, by his process 
of cementation in the reverberatory furnace, does not consider it neces- 
sary to recapitulate the observations as ta. Mr. Clay's success, in producing a 
perfectly crystallized grey pig iron; the facts adduced are proofs of the 
soundness of his views, and of the efficiency of the measures adopted for that 
purpose, It may, however, become a subject for consideration and experi- 
ment to ascertain, whether or not a cheaper and more direct process of de- 
oxidation could be adopted; and as new discoveries, as well as new methods 
of application, are of vast importance in the conversion of the mineral pro- 
ducts, it may not he improper briefly to consider the proposed method of 
smelting the fine ores, and further, to inquire into the nature of Mr. Clay's 
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new system of producing iron in its malleable state (without the intervention 
of the previous process of smelting) direct from the puddling furnace. 
Taking them in their separate order, the first will be— 


SuELTING.—Às the infusion of carbon, and the consequent expulsion of 
the excess of oxygen from the rich ores, may be considered a necessary, as 
well as a preliminary process, it is obvious, that the plan of stirring and 
roasting ia a separate furnace, as adopted by Mr. Clay, is hoth tedious and 
expensive; and naw that he is engaged by the Turkish Gavernment, for the 
purpose of carrying out a more complete and comprehensive system of manu- 
facture, it appears worthy of the skill and consideration of the chemist and 
metallurgist to cheapen the process, and, if possible, to effect the denxida- 
tion of the ores hy one direct operation on the top of the furnace. If the 
ores сап be deprived of their oxygen iu this way, by alternate layers of char- 
coal and coke, there scarcely exists a douht, but that the finer particles of the 
pulverized ores, will receive their praportionate dose of carbou, previously to 
their descent to the poiat of fusion in the furnace. 

Та the preparations for smelting, the past experience of Mr. Heath, and 
the knowledge of his treatment af similar ores at the works of Porto Nuovo, 
insure great certainty in the operations under consideration. It is prohable 
that the simple method of moistening the ores with water might answer 
every purpose of cementation, and by the introduction of the hot blast, the 
whole process of deoxidation and fusion might he effected in the furnace at 
oue and the same time, without the intervention of a separate system of 
preparation. It is uaderstood, that Mr. Heath adapted this method with 
complete success at Porto Nuovn, and provided it can he accamplished in 
the instance of the Samakaff and Ulverstone ores, it will cffect a considerable 
saving intime, labour, and expense. Should it, however, nat succeed, there 
is still in reserve the preparatory process in a separate heating furnace, as 
adapted by Mr. Clay. But a few trials of the carbonizing effects of the hat 
blast on the top of the furnace, will determine these matters, and will 
shortly pnint out the mast direct and most cconomical process of carhuration. 

As respects the dimensions of the furnace to be used, it is decided to make 
it 40 feet high, 9 feet diameter at the boshes, and 4 feet diameter with a 
height of 6 feet 6 inches in the hearth. This will be looked upon as a small 
furnace, when compared with those used in this country for reducing the 
leaner ores; but when it is considered that the nature of the materials is dif- 
ferent, and that charcoal with a slight admixture of lignite will he used, 
instead of raw coal and coke, it is probably of the best proportions that cauld 
be adopted for such a purpose. The small furnace has, in every instance, 
been used by Mr. Heath at Porto Nuovo, and the same description of char- 
coal furnace is now in opcration under the direction of Mr. Roper at Back- 
barrow, near Ulverstone. 


PuppniNc.—For the conversion of such iron ores, as the Ulverstone, and 
those of. Samakaff, into the malleable state, it would appear, that Mr. Clay's 
new process is the cheapest, and probably the mast efficient, that can be 
emplayed. On the old plan, when a superior quality of wrought iron is re- 
quired, a long series of cnnsecutive operations is necessary, and as these ope- 
rations are both tedious and expensive, it becnmes desirable to dispense with 
the process of the ponderous blast furnace, and to encourage the more direct 
action of the puddling process, as pursued by Mr. Clay. In the description 
given to the Institution of Civil Engineers on a former occasion, the opera- 
tiona of the old plan are stated to be:— 


lst. Smelting in the hlast furnace. 
Опа. Refining. 

3rd. Puddling, hammering and rolling 
Ath. Cutting up, piling and rolling. 
oth. Cutting up, piling and rolling. 

All these processes require a separate application" af ‘heat.—On the new 
plan, the operations are reduced to two, viz. :— 

Ist. Puddliog, hammering and rolling. 
2nd. Cutting up, pillng and rolling. 

Thia latter process, accarding to the author, brings out the iron superior 
in quality to the fifth operation of the old system, and with the advantages 
of saving a considerable portion of time, and a great quantity of fuel. The 
manufacture of this description of iran, direct from the are, appears to be 
simple and effective. Тһе requisite preparatinns would he four or six pud- 
dling furnaces attached to the ralling mill, and with a praper mixture of 
ground charcoal, the charges might be puddled and worked off at a compa- 
ratively low rate. After the balls or blooms are formed, they аге brovght 
under the hammer, and from thence to the rolls, where they are farmed into 
rough bars; these bars are then cut up into lengths, апа piled or shingled ; 
after which they are again heatcd, hammered, and rolled into finished bars, 
and being cut at the end and straightened are ready for the market. 

This appears to be the whole of Mr. Clay’s prncess, except the pounding 
and cieansing of the ores, which require care and attention, previous to the 
mixing with the coal or coke. 

In the Samakoff ore, the necessity af cleansing for this process will, it ap- 
pears, he indispensable, as the silica will require to be removed, and the ore 
cleaned from impurities, before it is mixed with the ground charcoal; thisis, 
however, a simple process, which is casily accomplished by the means already 
described. 

During the experiments, for ascertaining the best and most effectual means 
for reducing the ores of Samakoff, frequent opportunities offered, for a simi- 
lar inquiry relative to the ores of other districts, and amongst others, those 
of Laocashire and Cumberland. To these inquiries every attention was paid, 
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and now, that ап opportunity occurs for investigation, it may be useful in 
determining the transverse strength of the Turkish irons, to include those 
not before experimented upon, and ta compare them witli other experiments 
af the same kind, made some years since upon nearly the whole of the 
British irons. These experiments have been published in the 6th volume of 
the new series of the “ Memoirs of the Literary and Philosophical Society of 
Manchester," and in arder to render the general tahle of practical value, the 
more important parts of all the tables annexed to the paper* have been in- 
serted, nat only for the sake of comparison, but for practical purposes, in 
supplying the means of selecting such irans as may be required for the varied 
objects of architectural, as well as engineering construction. "These tablea 
have occasionally heen found of great value, and the addition of new and 
richer irons will add to their utility, and remove all daubt, as to the selection 
of qualities necessary to be employed, for different mixturea in the arts. 


STRENGTH OF CAST IRON BARS. 


Table of Resutts, obtained from Experiments on the Strength and other Pro- 
perties of Cast Iron, from the principal Iron Works in the United Kingdom, 
with the addition of those of Ефа and of Samakoff (Turkey) 


Abhreviation—C. В. cold blast.—H. В. hot hlaat. 

In the followlog Table, each har ia rednced to exactly ooe inch square; and the trans- 
verse strength, which may be taken аз a criterion of the value of each iron, 1з obtained 
from a mean between the experimehta upon it,—ürst on bara 4 feet 6 inches between the 
supporta, aod next on those of half the length, or 2 feet 3 inches between the snpporta. 
All the other results are deduced from the bara 4 feet 6 inches long, which have not been 
introduced Into the Table. {п all cases the weights wera laid oa the middle of the bar. 


| 
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1 |Ponkey ..3, C. B. 12:122. [581 992 |Whitish Grey | Hard. 
2 ;Devou „+8, Hotes col 1537 589 |White .. | Hard. 
3 Cleator .. C.-B. |7296 [247 $37 |White ..|Нага.) 
4 (Qldberry 39. Н.В. 17:300. |530 549 |White ..|Hard. 
9 Carron ..3, H.B.*' 7:056 |527 710 |Whitish Gray |Hard, 
6 |Beanfort ..3, Н.В. |7069 |517 807 |Dulish Gray.. |Hard. 
7 |Butterley .. H.B. | 7088 |502 889 |Dark Gray ..|Soft. 
8 ..1,0.B. | 7:006 |491 872 |Blnish Gray .. Soft. 
9 ‚С.В. | 7:071 |489 765 !Dark Gray .. Hard. 
10 ‚С.В. | 7:049 485 718 |Gray + Soft, 
11 |Beaufort .2, H.B. | 2108 |474 729 |Оші Gray ).. Нага. 
12 |Low Moor 2, C. H. | 77055. 1472 855 |Dark Gray .. Soft. 
13 |Buffery .1, C. B.*| 7:079 |463 721 |Gray ..|Rather hard. 
14 |Brymbo 42,0. B. 17:017. |459 815 (Light Gray .. Rather hard. 
15 |Apedale -.2, H.B. | 77017. |156 791 |Light Gray .. 568. 
16 [Old Berry ..2,С.В. | 7:059. 1455 822 |Dark Gray .. Rather soft. 
17 |Pentwyn “ха, 7:038 |455 650 |Bluish Gray .. Чага. 
18 iMaesteg' cod 77038 |454 850 | Dark Gray ..)Ratber aoft. 
19 |Muirkirk oo], C. B.*, 7:113. |453 770 |Hright Gray .. |FInid. 
20 |Adelphi ..2, C, B. | 7:080. |149 777 |Light Gray .. |Soft. 
21 |Blaina 429, C.B. 17:159. |448 747 |Bright Gray .. Hard. 
22 |Devon 3, C. B.* 7:285. |448 353 |Light Gray .. Hard. 
23 |Gartsherrie — ..3, Н.В. | 7:017. |447 998 |Light Gray .. |Soft. 
24 |Frood ..2,6.В. | 7031. |447 B41 |Light Gray .. Open. 
25 Шапе End ..2, 7028 |144 629 |Dark Gray .. Soft. 
26 |Carron ..9, C. B.* 7-094. 443 598 |Gray .. Soft. 
27 |Dundyvon -.9, C. B. | 7-087. |443 674 |Dull Gray .. Rather soft. 
28 (Maesteg (marked red) (4:088. |442 830 |Bluish Gray .. Fluid. 
29 (Corbyn’a Hall ..2, C. B. | 7:007 |442 727 |Gray «+ Soft. 
30 |Poatypool God 17-080 440 816 |Duli Bloe ., Rather soft. 
31 [Wallbrook | ..3, 6:979 |440 625 |Light Gray .. Rather hard. 
32 |Milton ..3, Н.В. | 7051 |438 585 Gray .. Rather hard. 
33 |Buffery ..l, H.B.* 6:998 |186 721 Duli Gray .. Soft. 
34 [Level ool, Н.В. |7:080 |432 699 |Light Gray .. |30. 
35 | Pant seen (6:975 |421 511 |Light Gray ..) Rather hard. 
36 |Level meeps Bel} 7 Vole 1429 570 |Dult Gray .. |Soft. 
37 [W. S. S. 2.2, 7:041 |429 554 |Light Gray .. (Soft. 
38 |Eagle Foundry.. 2, Н.В. | 7:038 |427 618 |Вшінһ Gray .. |Soft. 
39 |Elsicar oath (bitis | 6:928 1427 992 |Gray .. |Soft. 
40 |Varteg ..2, Н.В. 17 007 [426 62] |Gray .., Hard. 
41 |Colsham ..l, H.B. |7498 |424| 1532 | 716 |Whittish Gray Rather soft. 
42 |Carroll -.2, C. B. |7:069 419 | 1231 530 |Gray .. Hard. 
48 |Muirkirk ..1, H.OBO* 6:953 |418| 1:570 650 |Bluish Gray .. (Soft. 
44 |Brierley ..2, |74185 |418) 1°222 | 404 jDark Gray .. Soft. 
45 |Coed-Talon ..2, H.B.* 6:969 |416| 1'882 771 |Bright Gray .. Soft. 
46 |Backbarrow .. С.В. |7172 416| 1736 724 |Gray .. Soft. 
47 |Coed-Talon ..2, С.В.* 6:955 13] 1470 | 600 |Gray ..|Rather пой. 
48 |Samakoff .. Q€.B.,7:216 |372| 1160 | 418 |Blnish Gray ..|Soft. 
49 |Mookland ..2, Н.В. 6'916 |403 | 1:767 709 |Bluiah Gray .. |Soft. 
50 |Leya Works ..1, Н.В. |6:957 |392| 1:890 | 742 |Blniah Gray .. |Soft. 
51 [Milton ..l,H.H. 6%;6 |369) 1:525 | 538 |Gray .. Soft & fuld. 
52 |Plaskynaston ..2, Н.В. |6916 |357 | l'360 | 517 


Light Gray .. ы зой. 


The jrooa with asterisks are taken from the experimenta on hot aud cold blast iron 
made apoie years since by Mr. Hodgkinsoa and Mr. Fairbairo, for the *' Britiah Associa- 
tion tor the ádvanccment of Science."—See Seventh Report, vol. vi. 

The modulus of electricity was usually calculated from the deflexion caused by 112 Ib. 
оп the hars 4 feet 6 inchea long. 


The experiments were conducted under the superintendence of Mr. Eaton 
Hodgkinson, F.R.S., and in them, as well as in the others, he had especial 
reference to the decrease of elasticity, in verification af the law nf defective 
elasticity, which was aunonnced by him, to the last meeting of the “ British 
Association for the Advancement of Science," at Cork. Іп the experiments, 


* These tables are too voluminous to be published in the Minutes of Procesdings, but 
the regults are glven in the annexed table, 
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the same methods have been adopted as on former occasions ; and in the 
annexed tahle, such weights, deflexions, and numbers, Пахе been selected, as 
give a clear and succinct account of the methods adopted in the experiments. 
To each experiment, and to cach iron, is appended a tabular form of results, 
with the values, reduced to those of bars exactly 1 ineh square; the reduc- 
tion being made, by supposing,—as is generally admitted,—that the strength 
of rectangalar beams із as the breadth, multiplied һу the square of the depth, 
the length being given, and that the ultimate deflexion is inversely as the 
depth. The power of resisting impact, in each iron, is reckoned by the pro- 
duet of the breaking weight, multiplied by the ultimate deflexion, and that, 
upon the supposition, that the elasticity remains unimpaired, and that the 
blow, in all eases, when the results are to he compared together, is given 
with the same striking hody, upon beams, all of which are of equal weight. 
These suppositions, however, are not strictly true; but the bars being all of 
equal weight, the product above-mentioned, will give a comparative measure, 
sufficiently near for practical purposes. The modulus of elasticity, which 
шау be taken as the measure of the stiffness of the iron, is given in pounds 
for a base of 1 inch square, and is ealeulated, from the deflexion caused by 
112 lb. on bars of 4 feet 6 inches between the supports.f 


Кое. 


То йод, from the above Table, the breaking weight in rectangular bars, 
generally calling 4 and d the breadth and depth, in inches, and / the distance 
between the supports, in feet, and putting 4°5 for 4 feet 6 inches, we have 


j 25 5 
15 xo oS breaking weight in Ib. the value of S being taken from the 


Table above. 
For example: What weight would be necessary, to break a bar of Low 


Moor Iron, 2 inches broad, 3 inches deep, and 6 feet between the supports ? 

According to the rule given above, we have 6=2 inches, d—3 inches, 7= 
6 fcet, and 5 equal 427, from the table. 

. 2 . 2 0 

Then SLE TN egr Ib., the breaking weight. 

At the conclusion of the experiments on the British irons, as recorded in 
the “ Manchester Memoirs," a compendium of the whole experiments (from 
which the preceding table is abridged), was caleulated and brought at once 
under the observation of the reader. This compendium exhibited at one 
view, the results of each class of experiments, and heing printed on a sepa- 
rate sheet, was found useful in the workshops of engineers, millwrights, and 
iron-founders, in determining the peculiar properties of irons, to which they 
might have occasion to refer. It is further useful, for the purpose of regu- 
lating the strength, flexure, and ductility of the different kinds of castings; 
and a single glance at the table, will enable the practised iron-founder to de- 
termine, with some degree of certainty, what sorts of iron to choose, in order 
to meet the various objects of his trade. After the numerous experiments 
made at different times, by writers on the strength of materials, aud particu- 
larly those conducted more recently, on iron obtained by the hot and cold 
blast processes, it will be unnecessary, in this place, to extend the subject 
beyond a record of facts as obtained in the foregoing results. Much may, 
however, yet he done, not only in ascertaining, by a series of well-conducted 
experiments, the strength, deflexion, and elasticity of the different mixtures, 
but there appears a still more extensive field open for research, into the che- 
inietry and mechanism of the process of the reduction and manufacture of 
the ores, which is probably of greater value than any other of the staple ma- 
nufactures of this country. Considerable advances have already heen made 
in these inquiries, and more particularly as recorded in the works of Mr. 
Mushet,* whose whole life presents an unvaried scene of experimental re- 


search. 


REMARKS. 


Mr. Braitnwarte eulogised the useful result of the labours of Mr. Clay, 
Mr. Hodgkinson, and Mr. Fairbairn, wbich had been so well recorded by the 
latter gentleman. It would be interesting to have, at a future period, an 
account of the practical manufacture of iron, on the large scale, from the 
Turkish ore, and he hoped that the cost of production would he given ; for 
he conceived, that the great changes which had occurred in the processes of 
manufacture, must be, in part, the cause of the present considerable redne- 
tion in the price of iron, partieularly in Scotland, where the influence of the 
use of the Blackband mine, and of the hot blast, was acknowledged.—It was 
atated, that hy Mr. Clay’s process, as good malleable iron could be produced 
direct from the hematite ore, hy two processes, as by the usual five pro- 
cesses with argillaceous ores. Тһе question therefore, resolved itself into a 
statement of the relative expense of the two methods of manufacture, and 
both in a scientific and commercial point of view, it was of great importance 
that clear information should be obtained, 

Mr. VrcNorzs agreed as to the importance of the cost of production being 
known, but thought that it must he sought for from the manufacturers. 
The attention of Mr. Fairbairn and Mr. llodgkinson, had been directed to 
the qualities of the various irons prodnced, and the results of their experi- 
ments were of great practical utility. 


Mr. Puiiirs said, that be bad analyzed several kinds of Turkish ore, and 


1 e “Memoirs of the Manchester Lit. арі Phil. Society,” vol, vl. (aew series), 
age 278. 

aa Герет on fron and Steel, Practical and Experimental,” by D, Mushet, 8vo, Lone 
р, 3840, Wesle, 
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il appeared that a great variety existed. Пе was less familiar with that of^ 


Samakoff than with other kinds. The Lancashire hematite and the Elba 
ore, were almost identical in composition, except that the latter was alightly 
magnetic. 

Mr. TAvron stated, that the hrown hxmatite contained manganese. Не 
understaod that large quantities of Blba ore were now conveyed to Coraica, 
for the purpose of being smelted cheaply, as chareoal was abundant in that 
island. Large quantities of Cornish h:eraatite were sent to South Wales and 
to the other iron districts, for mixing with the argillaceous ores. Тһе price, 
put on board, was about 9s. per ton. At the Birtley Iron Works, (York- 
shire,) about one-sixth part of hamatite was nsed in the furnace. 


Mr. Suare said, that the quantity of hzematite ore used in South Stafford- 
shire was not considerable ; it was mixed with the lean argillaceous ores, and 
а limited quantity of it was understood ta improve the quality of the iron, 
without producing апу bad effect on the working of the furnace. The quan- 
tity which might be advantageously used was governed hy the quality of the 
miue, the form of the furnace, the burden it was considered most profitable 
to carry, and the pressure of the blast; it was therefore nearly impossible to 
arrive at any general conclusion on the subject. The use of the hematite 
ore, however, could not be said to exercise any material influence onthe iron 
of South Staffordshire. In using these rich kinds of ore, it was necessary to 
lighten the burden, which would of itself improve the quality. The quality 
of the iron was nota matter of chance, but was more a question of cost, 
being acted on directly by the quantity of fuel used, іп proportion to the 
mine, all other things remaining the same, and iudirectly, by a variety of cir- 
cumstances, which were carefully attended to by the practical iron-master. 
The cost price of iroa made from mine only, was stated in Staffordshire to 
amouut to £3 ог £3 5s. per ton. The relative quantity of coal, iron-stone 
aud lime-stone, in the improved description of furnaces, introduced by Mr. 
Gibbons was, for each ton of iron produced, ahout 50 ewt. of coal at 7s. per 
ton, 50 ewt. of calcined mine at 12s, or 14s. per ton, and 12 ewt. to 16 ewt. 
of limestone at 4s. 6d. to 5s. per ton ; to these prices must be added Carriage, 
labour, and interest of capital. The description of mine referred to, was of 
the richer sorts, as gubbin, brown-stone, blue-flats, balls, &e., whose qualities 
were however very variable. Ja some furnaces, the cinder from the forges 
was mixed iu an indefinite quantity, varying with the circumstances under 
which it could he obtained, ог be beneficially employed, in diminishing the 
cost of the iron. 

The Conegree furnace, on the estate of Lord Fig. 1, 

Ward, near Dudley, was constructed in а some- 
what peculiar form, (fig. 1, shows the internal 
shape and dimensions.) 

The proportions of materials to make a ton 
of pig iron, were :— 

Coal 2 tons 5 cwt. (or 37 су, of Coke.) 


Charred mine 2 ,, 5 10 10 cwt.! 
Limestone .. 13 to 16 


Each charge consisted of— 

Coke ag AG 93 cwt, 
Charred mine oo ТЕ am 
Limestone «a. ars do 

As much as 115 tons of cold blast, No. 3 
pig iron, bad been made at the furnace in one 
week. 

The blowing cylinder was 72} inches in dia- 
meter, with a length of stroke of 7 feet. There 
were originally five tuyeres for the introduction 
of the blast; one muzzle was 21 inches, two 
others were 21 inches, and the other two were 
2 inches in diameter. These were subse- 
quently changed to four muzzles, of the re- 
spective diameters of 3}, 21, 23, апа 2 inches. 
The best working pressure of blast, was 22 ia- 
ches of the mercurial syphon gauge, which 3 
pressure was kept up when the engine made 8} Interior form and. dimensio Ar 
strokes per minute; with 73 strokea the mer- tbe Conegree Furnace, 
сигу stood at 21 inches, and with 6} strokes, it fell to 1§ іпер. 

Mr. Durham presented a knife maaufactured by him from steel, made from 
the Turkish ores brought over by Mr. Ohanes Dadian. Пе found, that the 
steel required to be worked carefully, and to be tempercd at а low heat; but 
the quality was good, and he bad little doubt of its being rendered atill bet- 
ter, by careful manipulation, in manufacturing the iron whence the ateel was 
converted. 


St, Paun’s Сативаялаы-Тһе porticces of the western entrance of this 
cathedral are about undergning a thorough cleansing and acraping with a vlew to re- 
moving Ше incrustatipn that has settled on the stone work arising from amoke aud 
dirt, It has not yet been determined whetber the whele of the western front, as also the 
other onter portions of tbe building, will be scraped and cleansed, the lower part being 
tried tirat by way of experiment; if successful, the whole of the western front, which 
forms tbe principal entrance to the catbedral, consisting of 12 Corinthian columna below, 
and 8 of the composite order above, aurmounted by a pediment, on the tyinpaaum of 
which the Conversion of St. Paul is represented, will undergo the same operation, 
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THE ARTS AND MANUFACTURES OF FRANCE. 


The Scottish Guardion gives an account of a meeting lately held by the 
Philosophical Society at Glasgow, when a variety of specimeus were exhibited 
of French Art and Manvfactures, purchased by Government at the last Ех- 
position in Paris for the School of Design in London. Тһе first noticed was 
a drawing or pattern fora rug, beiog a specimen of the manner in which 
French designs are executed for the manufacture of these articles. It might 
he about twelve inches long by about six or eight in breadth, and consisted 
of aseries of figures of flowers, drawn and coloured with exquisite skill, 
finished with the minnteness and nicety of miniature painting, and showing 
an amount of labour which would be poorly compensated to the artist 
for fourteen guineas, the price at which the pattern was purchased. 
There were a number of specimens of pottery, and glass manufacture, 
and jars and vases cast in metal, remarkable for their classic elegance of 
form and beanty of design. Amongst these were the following :—A 
valuable bronze vase with an allegorical design, representing two groups of 
figures, the most prominent of which were Justice and Peace on one side, and 
Patience and Hope on the other, all the figures being produced with admir- 
able sculpturesque cffect. A jar in common Beanvais ware—the coarsest 
potter’s clay, іп fact—showed іп a remarkable mauncr the value of Art in 
moulding forms of perfect grace and symmetry out of the most ordinary and 
inexpensive materials. One of these elegant jars might cost sixpence, and 
we believe that in France, as we have по doubt will soon һе the case in this 
country also, they are much sought after for household purposes. А vase 
cast in argent-platina, of singularly fine proportions; the chasing elaborated 
with the minuteness of insect-work; produced in the a£elier of М. Rudorf; 
cost forty guineas, being considered a perfect specimen of the art, and without 
its equal as yet in British mannfacture. Glass-china vase, from the work 
called Choisi le Roi; value, 162. In this specimen the classical proportions 
of the other vases were produced in a material of exquisite delicacy, combin- 
ing the purity of crystal with the pearly whiteness and transparency of the 
finest porcelain, and affording a ground susceptible to the minutest shades of 
the pencil. Vases of this description are painted by the hands of ladies; and 
and the preseot specimen hore testimony to the industry and taste with 
which the paintings are executed. Two Terra Cottas moulded in common 
tile-clay, and intended for holding flowers ;—both very pretty examples of 
the same union of taste and economy already noticed. Four speci- 
mens of enamelled ware, another cheap and heautiful invention, appli- 
cable to a variety of purposes, such as plates, dishes, and other articles made 
of earthenware. The figures are moulded іп intaglio instead of bas relief, 
and the mould may be wronght by any man who can make bricks and tiles, 
and with equal ease and cxpeditiou. When the cast is hardened, it is covered 
with a coat of enamel or varnish in the usual way; and the lowest lines or 
hollows of the in£aglio being designed to throw up the shaded parts of the 
picture, they receive the thickest coating of varnish, while the more elevated 
lines take on the least; and the mixture of light and shade thus produced is 
so well managed as to give the picture all the prominence to the eye of баз 
relief, Amongst the more finished and valuable specimens of porcelain ша- 
nufacture was the Adelaide Vase, painted in enamel, in imitation of Middle- 
Age Art, the painting, as in а former instance, beiug done with the pencil. 
There was also а slab of lava, enamelled and painted in a beautiful 
шаппег; slabs of this seemingly impracticahle material are now used 
in Paris for the purpose of painting оп their enamelled surface the names of 
the streets. They are thus rendered impervious to atmospheric influence, 
and are considered indestructible. Amongst the other casts in metal were 
part of a bronze architrave of the door of the church of the Madeleiue at 
Paris, aud casts of ornamented onter plates of locks, іп iron and in brass, 
cleverly designed and monlded; hesidesa variety of bronze figures, &c. Some 
ingenious specimens were also shown of carving in leather, in imitation of 
casting; and specimens of those ornamental flooring used in the houses in 
France, where they have no carpets. But the French are rapidly acquiring a 
taste for this domestic luxury, and have fairly commenced the manufacture 
of carpetting, which promises soon to hecome an item of great importance in 
the trade of the country. Considerable attention was paid to a specimen of 
their carpetting exhibited in the room, and which exceeded ours as much in 
the beauty of the pattern, as it fell short of the Dritish mannfacture in the 
fineness of the fabric, In like mauner, the white damask table-cloth was 
unknown in France cight years ago, but is now both manufactured and used 
in the country; and a specimen exhibited on the present occasion evinced 
still greater progress than in the case of the carpet manufacture. But how- 
ever deficient the French may be in the production of these articles, as com- 
pared with our own manufactures, the profuse display of gorgeons damask 
ailk, from the factories of Tours and Lyons, must have challenged universal 
admiration by the superiority of their fabric and designs. Some of the 
richest effects were hronght ont in these manufactures hy using glass thread, 
which is prepared so fine as to be capable of being tied in knots without 
breaking, and woven in every respect like ordinary thread. But the fabric 
which excited the strongest interest, hoth on account of its beauty and its 
novelty and ingenuity, was a large square of wool mosaic, or India-rubber 
cloth, a manufacture peculiar to France and some parts of Germany. The 
pattern was perhaps the most perfect in respect of design of any work of Art 
in the exhibition. The flowers and leaves were copies from nature, and were 
much admired for their botanical accuracy. Even the lcast prominent of the 
plants represented in the composition, such as the fronds or leaves cf ferns, 
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were delineated with so much fidelity as to enable botanists to distinguish 
the different species, and give them their specific names! The triumph of 
Art in this instance is the more remarkable, that after the design passed from 
the hands of the pattern-drawer, it was wronglit into the fabric by опе of 
the most complicated processes that can well be imagined. The pattern is 
in fact produced in the fabric by the ends of threads standing out trans- 
versely from the foundation of India-rubber cloth, aud not as is usnally the 
case by the threads {being interwoven longitudinally, The cloth is sold at 
51. a yard. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
March 10, 1845.—ALEXANDER Eryson, Esq, У. P., in the Chair. 
The following communications were made :— 


“ On the Registry of the Hourly Variations of the Thermometer, by means 
af Photographic papers.’ —By Munco Porton, Esq., F.R.S.E. The author 
after explaining the difficulties attending the registry of the honrly variations 
of the thermometer, showed how this object might be ohtained by means of 
photographic paper. Пе pointed out the manner in which the stem of the 
thermometer must be ground, so as to produce a distinct shadow of the filled 
portion of the bone сарае of forming au image on the paper; also the mode 
of preparing the sensitive paper applicable to this purpose. The paper being 
put round a cylinder to be moved by a clock, exhibits at the end of every 
twenty-four hours a series of images of the stem of the thermometer, showing 
the position of the mercury during each half hour. These images are pro- 
duced by artificial light. The instrument was exhibited. . 

The author also described the mode of preparing paper for portraiture. 
The materials used arc nitrate of silver dissolved in pnre acetic acid, with 
gallic acid dissolved in the oils of cassia and cloves, while sulphate of iron 
and gum arabic are used for developing the pictures. This process he stated 
to be more rapid than the calotype of Mr. Talbot, of which it is a modifica- 
tion. 


“ On the Employment of Oxygen as а means of maintaining respiralion in 
Diving Bells, and in restoring suspended animation.’—By бвокве WILSON, 
M.D., F.R.S.E. The object of this paper was to direct the attention of prac- 
tical men to improvements recently introduced in the preparation of oxygen, 
which seemed to the author to admit of its employment for the purposes re- 
ferred to in the title of his communication. The simple addition of a 5th or 
10th of its weight of oxide of copper, of manganese, or of iron, to the chlorate 
of potass, is found to cause the evolution of the oxygen of that salt, when 
heat is applied, with such rapidity, that a hundred cubic inches per minute 
may be procnred with even a small apparatus. Dr. Wilson suggested that a 
mixture of chlorate and metallic oxide should һе kept ready made at our dif- 
ferent hospitals and other institutions, such as the Humaue Society’s Receiv- 
ing Rooms, along with suitable gasholders, and the necessary apparatus for 
inflating the lungs, so that, in cases of suspended animation, oxygen instead 
of common air might be thrown into the respiratory organs. "There is good 
reason to believe that oxgyen would be much more efficacious than common 
air in causing resuscitation, and the rapidity with which it can be procured by 
the new process, appears to hriug it qnite within reach of the medical man. 
The same mixture admits of application to the maintenance of respiration in 
confined apartments, such as the chamber of a diving-bell, if accompanied by 
suitable arrangements for withdrawing the carbonic acid generated hy the 
respiration of those within. Dr. Wilson is at present engaged іп researches 
as to the best shape and size of the generating and receiving vessels to be 
employed for tlie evolution and preservation of the gas in hospitals and other 
institutions, The result of these inquiries will be laid before the public aa 
soon as they are completed. 


“ Experiments on Barkers Mill (first series).—By Mr. James ХҮНІТЕ- 
LAW, Enginecr, Paisley. The result of this first series of experiments on 
Barker’s Mill—ascertained by applying Prony's Brake—is 75 per cent. of the 
water power employed—the fall being 8 feet, and the diameter of the mill 
15.6 inches. This is stated to be fully three per cent. above the best over- 
shot water-wheels, which have never given out more than 72 per cente It 
was stated that a second series of experiments had been received from Mr. 
Whitelaw, which will be read at next meeting, giving a still higher result. 

(Second series.)—1n these additional experiments, Mr. Whitelaw states 
that a result of 79:6 per cent. has been brought out, the per centage of the 
best form of overshot wheel being from 72 to 74. 


“ Descriplion of an Improved Cart, tending to give greater strength and 
durability, and to remove vibration from jolting.”—By Mr. Æneas Levack, 
Cart-wright, Thurso. The improvements consist, lst, in introducing more 
iron aud less wood into the framing of the cart, securing greater strength 
and less liability to decay, while the weight is not increased ; and 2d, in a 
peculiar method of fixing the axle to the cart frame, so as to allow free play, 
and prevent accidents from sudden strokes or shocks from the wheels from 
being communicated to the body of the cart, and thns render it less liable to 
vibration and jolting. M. Levack accompanied his description with a-well- 


executed model of his proposed improvements, 


1845.] 


March 2t.—The PnEsiokNv in the chair. 

The following commnnications were made :— 

t. Proposed plan for preventing the Abstraction of Lelters, Nc., from 
Bowes attached to the doors of О сес». By Нехпу Gnanaw, M.D., Edin- 
burgh. The peculiarity of this Letter Box consists in its having an cqni- 
poised valve placed in the neck of the box, which is depressed by the weight 
of a letter falling upon it, but which immediatcly returns to its first position, 
thus preventing the letter from being abstracted. 

2, Remarks on Fire in Dwelling Houses, originating ін the over-heating of 
the Hearth Stones, and suggestions for its prevention. By James Ton, Esq., 
W.S., Sec. In this paper it was stated that many fires had origioated in 
dwelling-houses, especially of tate, from the overheating of the hearth; and 
that this happened through the very dangerous practice of placing wooden 
beams ar joists beneath the hearth stones of our fire-places. These stones 
are frequently very thin; und from the great heat which they contract from 
large fires, cspecially in the /u Kinnaird grates, which have of late he- 
come common (and which are, in other respects, so advantageons), are ren- 
dered so hot as to set fire to the joists on which they rest. A house in 
Northumberland-street took fire from this cause within these two months. 
The author happened to be passing. Пе saw the hearth-stone raised ; it 
was very thin, and the wood lying beneath it was found to have caught fire, 
which would probably have issued in the destruction of the house had it 
happened a few hours later in the night. Another instance had happened 
at tle corner of St. Andrew-street within a few weeks, which, it is under- 
stood, was from tbe same cause, and it was not known where it might stop. 

In order ta prevent similar accidents, the author recommended that in 
new houses the wooden beams shonld be kept at a proper distance from that 
part of the hearth which is apt to become so much heated ; and if beams or 
joists be placed below the hearth at all, they onght to һе of iron. And 
with regard to houses already built, he recommended that as&-pans һе always 
used—uot, however, as at present, resting on the hearth, bnt raised on feet 
about an inch high, so as to allow that space of iaterveniog air which would 
effectually prevent the stone from becoming heated to a dangerous degree. 
These cau be made at an expense of about 5s.; but where parties desire a 
cheaper article, a piece of sheet iron, bent over at right angles at the sides, 
and open іп front, will auswer the purpose quite well, though not so orna- 
mental; the essential thing being, that a frec space be left for air hetween 
tbe screen aud the hearth-stone. This precaution seems doubly imperative 
where low or Kinnaird grates are used, as по опе can tell whether there may 
not be wooden joists underneath his bearth, which, by becoming ignited, may 
cause the destrnction of much valuable property. 

3. Ап improved Air Pump or Water Engine. By Mr. RonERT FERRIER. 
This Air Pump is driven hy a handle, constantly turning in the same direc- 
tion. This handle drives a pinion, working into wheels, the revolution of 
which elevate and depress the pistons іп the barrels of the Air Pump. It is 
also double acting, aud any number of barrels can be attached so as to рго- 
dnce quicker exhaustion. 

4. A Machine for Sweeping Chimneys from the lop, in a more perfect man- 
ner than by the methods ta common use. By Mr. ALEXANDER SCOTT. 
Thatcher, Selkirk. By this machine, the brusb of which is of heather, Mr. 
Scott states that he has swept one or two bushels of soot from vents, which 
had apparently becn swept clean by the common method. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


“ On the Renaissance of France.” Ву M. E. l'ANsox, Jun. 


The author of this paper first took a summary view of the state of archi- 
tecture in the period which immediately preceded the introduction of the 
Renaissance style—particularly in reference to the high pitched roofs, of 
which he queted several examples; he next drew attention to the remark- 
able state of transition which pervaded a large part of Europe during the 
XVI. century, both in literature, arts and religion, and briefly referred to the 
political state of France, in which the monarchy having been firmly estah- 
lished, the kingdom freed from dissensions and internal foes, the people were 
able under Charles VIH. to accomplish an invasion of Italy, which from 
various pretexts was continued under the reigns of Louis XII. and Francis 1, 
These preliminary observations were made in order to shew the inflnence 
which the existing state of architecture had upon the new style, and further 
to shew what were the existing causes under which the Renaissance sprang 
up. 

Prhe author proceeds to show that the Renaissance was a genuine transi- 
tion style, and that although derived from the fine works of Italy, which by 
that time had been enriched with the productions of Brunelleschi, Ammanalli, 
San Sallo, Michael Angelo, San Micheli, Raflaelle, and others, that it was 
iroported into France and grafted on the then existing architecture of the 
country iu a free and liberal spirit; and that, in fact, fine specimens both of 
the Renaissance and of Flamboyant Gothie were cotemporaneous, пз is in- 
stanced by the North Transept of Beauvais, and the church af St. Eustache 
at Paris, one of the finest specimens of Renaissance extant—both warks of 
the earlier half of the XVI. century. 1n the new style nll the striking pecen- 
liaritics of the 010 were not lost sight of, the lofty roofs and dormer windows, 
the central lofty entrance to the chateau in imitation of the fortified gate of 
the feudal castle, were all preserved, and the chimneys, so essential a feature 
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in reference to elimate, were treated as component parts of the desiga, in 
general with holduess and highly picturesque cffect. 

Although under Louis Xll. some progress had been made in the style of 
the Renaissance, it was not until the rcign of Francis l., after the termination 
of the Italian wars, that any works of magnitude were undertaken. This 
monarch, emulons of the glory of his cotemporary Pope Leo X., aad of the 
Medici family, from whom this pope sprang, and who by their munificent 
patronage of letters and arts had eariched Italy with the noblest works of 
the cinque cento, and which have never heen surpassed, devoted his constant 
attention in the chatean of Foatainebleau towards the accomplishment of a 
truly grcat and national work. The author of the paper dwelt at consider- 
able length on the description of this palace, detailing its progress under the 
fostering care of Francis 1., aud he endeavoured to show by reference to the 
coincidence of style, as also by quotations from the works of Duardau, Beneve- 
nuto Cellini and Serlio, that the cartier works at Fontainebleau were the unas- 
sisted prodnction of l'rench artists, aud that it was oaly when Francis I. 
anxious to introduce fresco decoration in the interior of his palace, and, well 
informed of the fine productions in this branch of art which existed in Italy, 
invited from that country artists “ qui sapesse luorare di pittura et di stucco” 
--апа these artists, once introduced, in great measure superseded the natives 
in the whole conduct of the work, an cvent which the anthor contended was 
greatly to be regretted, inasmuch as the early works at Fontainebleau were 
full of origiaality and vigour, aud the artists by whom these works were 
erceted wonld, if unchecked, have founded in all probability a school of art 
quite as striking and more original than that which bas been prnduced. After 
describing this palace, the author alluded to the other works of Francis l.— 
chateanx he either entirely bnilt or materially enlarged and altered, namely, 
the chateau of Saint Germain-en-Laye, that of Chantilly, of Chambord, 
Coussy, Colombray, of La Muetto, of Boulogne near Paris, and some others. 
The history of the Renaissance was then pursued in a description of the 
Chateau d'Ecouen, founded and built hy the Constable de Montmorenci 
in 1540, the works being conducted by Jean Ballaut, who was also engaged 
on the Hotel Carnavallet at Paris, the tomb of the Constable Montmoreucy, 
that of the Valois family at St. Denis, &c. After referring to some minor 
works of this period, {һе subject is continned in a description of the addi- 
tions made to the Louvre under Henry 1L, and the services to art rendered 
hy Pierre l'Escot and Jean Gougon on that portion of the palace entrusted 
to their care. 

The period of art embraced by the preceding observations extended over a 
space of about а ceatury, from 1500 to 1600, and the author of this paper 
concluded his remarks in the following words—'' After the year 1600 the 
direct influence of Italian art was lost, and under Louis ХІУ. it resumed that 
peculiar form known as the style Louis Quatorze. I have alluded to some 
of the chief buildiags erected during the period of the Renaissance—they аге 
neither few nor unimportant; therc is considerable heauty, fine composition 
and grandeur in many of them, and a remarkably fiae feeling for detail, some 
of which is of the highest class, and as long as the history of art endures the 
name and works of Jean Gougon will not be forgotten. I had intended, 
time permitting, to draw some comparisun between the Renaissance and co- 
temporary art in other countries—with the Cinque cento of Italy, which cer- 
tainly must be allowed to take їйє precedence—with the Elizabethan of 
England, which it as certainly exceeds in merit as it did in point of chrono- 
logical development of classic form. 

Whilst Francis 1. was building Fontaineblean, Wolsey was at work on 
Hampton Court. Whilst the Renaissance of France abounds with heautiful 
and imaginative detail, the Elizabethan in England can boast of little in its 
details, and of still less bearing any impress of a high and intelligent feeling 
in art. 


Арт 14.—1I. E. KENDALL, Esq., in the Chair. 
A paper “ On the Formation of a Museum for Architectural Casts,” by 
C. H. Wirsox, was read. lt is given in another part of tbe present 
Journal, 


CHEMICAL LAMP FURNACE, 


A hydrogen lamp furnace was lately constructed by the Rev, W. Vernon 
Harcourt, which, affording a steady uniform heat to a platinum vessel, suffi- 
ciently high to effect the ready fusion of vitreous substances hy means of а 
ше! free from the innumerable objections to which that containing solid car- 
bonaceous matter is open, consisted of a nnmber of jets arranged round the 
crucible to be heated, which is suspended by three platinum wires from a 
watch movement, causing it to rotate slowly on its vertical axis, and insuring 
uniformity of temperature. The fuel employed was hydrogen, generated іп 
a strong iron reservoir, and burnt under a pressure of from ten to thirty atmo- 
spheres. This contrivance, thongh very beautiful, was necessarily very ex- 
pensive, and hut ill adapted to general use. The invention, however, sug- 
gested to another gentleman, Mr. E. Solly, the possibility of constructing a 
lamp on a similar principle, bnt divested of its inconveniences—one that 
would at once he economical and simple. Не accordingly constructed a 
lamp, consisting of two circles of jets, one vertical aod the other horizontal 
—the latter being raised abant two inches higher than the former. The 
vertical circle consists of a metal ring, about an inch iu diameter, pierced on 
its upper side hy six small holes or jets, the horizontal metal ring having 
an internal diameter of about threc inches, with twelye holes drilled on its 
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inner side, so as to form altogether a series of eighteen little jets of flame, 
six vertical and twelve horizontal, all converging to a common centre—the 
point, therefore, of the greatest heat. Knowing that a mixture of coal gas 
and a proportion of the atmosphere burns with a pale hlue flame, containing 
no solid carbon, giving only a feehle light, but possessing a very high tem- 
perature, it ocenrred to Mr. Solly to employ this mixture instead of hydrogen 
in the jets above descrihed, by the injection of air into the coal gas pipe. То 
the end of a common gas cock, connected with the street main, а piece of 
copper pipe is attached, four inches long and a quarter of an inch in dia- 
meter; outside this is another piece of copper tube, six inches longer, and 
with a proportionably larger diameter than the internal. The air which is 
to mix with the coal gas is admitted into this longer external tube—the 
quantity being regulated hy cocks, the object heing to effect the most favour- 
able mixture, as a diminution of pressure would be caused if the two currents 
did not flow in the same direction—whilst by the present contrivance the 
pressure is partially augmented. When the lamp is used, the crucible to be 
heated is supported on the top of the horizontal circle of jets by a triangle of 
platinum wire, so as to place it in the серіге of the greatest heat ; it is thus 
heated by eighteen little blowpipes, and hecomes brightly ignited in a few 
seconds, the heat increasing as the platinnm hecomes ignited; the furnace is 
rendered more complete hy a thin cylinder of sheet-iron, three inches in dia- 
meter and two high, which is placed above the horizontal circle, to prevent 
the flames being blown about by draught of air, and a circular disc cf the 
same metal, having a hole in its centre of an inch across, to place at the top 
of the cylinder—this causing the heated air to pass round the upper edges, 
and over the lid of the erncible, апа thus bringing the whole to the same 
temperature. The heat is rather above the melting point of silver, and is, 
of course, equal to the fusion of mixtures of silicates with carbonete of soda 
—300 grs. or 400 grs. of a mixture of carbonate of soda and a silicions com- 
pound being perfectly fused in about eight minutes. The inventor considers 
this lamp snperior to any other, whether as a simple and economical method 
of decomposing earthy silicates, or for other innumerable purposes where а 
bright red or yellow heat is required, and where an ordinary furoace is in- 
applicable; and, as it is an efficacious mode of beating a platinum crucible 
to bright redness, withont exposing it to the contact of solid fuel, the at- 
tempt appears perfectly successful.— Mining Journal. 


WILLIAMS AND SOWERBY'S SHOW ROOM, &c. 


©тв,—Ассер my thanks, and let the architect do so also, for giving 
tus the plan of Messrs. Williams and Sowerby's new room. The 
having previonsly seen the apartment itself did not render the plan of 
it less welcome io me; on the contrary J was all the more desirous of 
having a drawing explanatory of various particulars that 1 could not 
trust to my memory for. Тһе idea there produced is not only highly 
ingenious and novel, but valuable for its suggestiveness. Unborrowed 
and fresh, it is also stimulative, ара calculated to excite invention, 
whereas the overweening and too exclusive study of what are usually 
reeeived as correct and standard models for our direction, is, in my 
opinion at least, apt to keep the inventive faculty dormant, or to send 
it fast asleep, and to deter from the exercise of fancy by the dread of 
incurring from the dull the reproach of being fanciful. 

We need now and then to have a few fresh ideas administered to 
us; even should they be rather rough ones they are still of worth, because 
they may all the more easily be improved upon, and be more fully deve- 
loped and wrought out. There have been, 1 am inclined to believe, а 
great number of contrivances more or less ingenious, either arising out 
of sheer necessity, or else originating in mere “ whims” and “ fancies,” 
which, instead of being preserved and turved to account in similar 
cases, are forgotten and lost because they have never been recorded in 
books. Multitudinous as are the publications of one sort or other 
upon architecture and architectural decoration which issue from the 
press, THE Book oF CONTRIVANCES remains to be written; before 
which could be done there would be the task of hupting ont materials, 
and they are of a kind not to be compiled from books, since very little 
for the purpose is so to he gleaned. If, indeed, every one who 
conld do so would contribute his mite—the contrivances that have 
come under his own observation, or such as have ocenrred ta, if not 
been executed by himself, a highly useful and instructive work might 
be produced. 

At present there is not a single work, either English or foreign, as 
far as I can find out, which treats systematically of interiar decoration 
and effect, and goes into the rationale of those subjects. Of mere pat- 
tero-hooks of ornaments and individual architectural members and 
details iu various styles there is no lack, and we occasionally meet 
with compositions for the entire embellishment of а roam, but we also 
very much want a full treatise on the subject, wherein might be em- 
bodied all the desultory and scattered remarks that might be brought 
to bear upon it. 

One thing relative to which I can find nothing is the mode of pro- 
: ducing various striking effects by the arrangement of mirrors and come 
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partments of looking glass. As an idea of the kind, I may refer to an 
lostance where what was originally a mere lobby, about twelve feet 
by six, between a drawing-room and conservatory, was transformed in 
appearance into an elegant vestibule twenty-four feet in length by 
twelve in breadth, with an arched ceiling having twelve compartments, 
six on each side, filled in with stained glass, although there were їп 
reality only three. Here was an effect which a man might study 
Vitruvius, Alberti, Palladio, Chambers, and all the writers of that 
class, without ever even so much as dreaming of: how was it con- 
trived? It was merely—but no, I will not at present give the solution 
of the problem, because your readers will no doubt be able to find it 
out themselves, now that they are thus put upon the scent of it. 
I remain, &c., 
L. 


ARCHITECTURE AT MANCHESTER. 


бів, is not a little annoying to find those who have apparently 
both the means and disposition to aíford information, perform their 
volunteer office listlessly and only by halves. Without imposing any 
additional trouble upon himself, your correspondent “С. E." might 
have been more commuoicative when he had his рер in his hand. 
He speaks of the Railway Station in Store Street, Manchester, as 
being “ а work of very considerable architectural merit," yet without a 
single syllable further to afford us the slightest idea of what the design 
is, or even in what style it is. Accordingly, he seems to be of opinion 
that the degree of merit he would fain impute to it is, after all, not 
such as to entitle it to more than bare mention, and its architect not 
evento so much. It is precisely the same with respect to the “Ра- 
latine Hotel ;" that also is praiseworthy for its “external design,” 
although erected by some xobedy without even a name— strange that 
there should be such a very general and unaccountable reluct- 
ance to let the public know the designers of bnildings. Scarcely 
more satisfactory is what is said of Worsley Hall, there being not a 
word to convey any notion of its general form and size, or to point out 
to what building in the same style it most approximates in character. 
Does it, for instance, bear any resemblance to Burleigh, or to Hatfield, 
or to Hollaod House; or is it unlike them all, and equally dis- 
similar from all other examples of the kind? The writer might 
also have helped us to some notion of its size. Since he has not done 
so, my hope now is that he will take up his peu again, and furnish the 
information here asked for, as he certainly can do if he please, after 
having actually seen the buildings in question. Nor onght he to соп- 
sider it too much tronble ta reply to an inquiry which he might have 
anticipated by being a little more explicit. 

I remain, &c., 


VARIATION OF THE MAGNETIC NEEDLE. 


біву--І beg to draw your attention to the omission from your 
Journal, for many months past, of the Variation of the Magnetic 
Needle. To myself, and I have no doubt to others of your numerous 
readers, regular information of the perodical variation is very interest- 
ing, and, wbat is more important, of great utility. I will instance to 
you the regular progress, for a series of twenty years, of mining ope- 
rations in a certain seam of coal, of which operations a plan has been 
kept; the excavations being laid down upon it from time to time as 
the workings extended from the various shafts. Now the usual mode 
of keeping such a plan, is to proenre in the first instance a plan of the 
surface, with the magnetic meridian of the time being accurately laid 
down npon it. The subterranean workings are afterwards surveyed 
from time to time, their beariugs ascertained by the magnetic needle, 
and, with their lengths, iaid down upon the plan. It is obvious, that 
upless the alteration of variation be ascertained by the surveyor, and 
allowed for in his subterranean survey, a discrepancy will gradually be 
generated between this and the surface plan, and between that of any 
particular year and those of the years preceding it. 

On reference to Brewster's Treatise on Maguetism, I find that in 
the vear 1823 the magnetic variation was 24? 9' 40", Now the last 
account I can find iu your excellent work is of the variation during the 
months of January, February, March, and April, 1848, the average 
being 23° 5' 23”, and the difference being 1917 17" between the variation 
of 1548 and that of 1523. This variation would cause in a survey ех- 
tending a mile in any given direction a discrepancy of I:40 statute 
chains between such survey and the surface plan, әлі between such 
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survey and any parallel survey taken in the year 1528, and laid 
down upon the plao. Sucli discrepancy might cause great inconve- 
nience, loss of property, or even of life, in coal mines; and it is there- 
fore highly important that mining engineers should huve constant and 
ready access to an authentic account of the periodical magnetic varia- 
tion. 
Тат, Sir, 
{ Very respectfully yours, | А 
Haigh Colliery, Wigan, Wirttam Peace, Mining Engineer. 
April 7, 1845. 

*,* We shall be able to give our correspondent an answer next 

month, 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstraets of the specifications of all the most im- 
portant patents as they are enrolled. If any additional Information be required as to any 
pateot, the same may be obtained by apotying to Mr. LAXTON at the Office of this 
JOURNAL) 

INDIA RUBBER COVERING. 

Wiruiam Baocxennon, of Devonshire Street, Queen Square, in the county of 
Middlesex, gentleman, for “ Improvements in covering the roofs of buildings, in 
covering the valves used for propelling by atmospheric pressure, in covering the 
sleepers of railways, and in covering parts of stringed and keyed musical instru- 
ments.”—-Granted July 24, 184+; Enrolled Jan. 1815. 

This invention consists in the application of a preparation of india rubber as 
patented by Mr. Thomas Hancock. Тһе india rubber is cut. into pieces, and 
cleansed by being passed between rollers with water, and then combined with 
about ten per cent. of its weight of sulphurin powder ; and for roofs of build- 
ings and for railway purposes it is desirable to combine therewith calamine 
in the state of powder; for roofing purposes as much calamine by weight as 
india rubber may be used, Lut where more flexibility is required less calamine 
is used, for railway valves about one-half by weight of the india rubber is a 
good proportion. The sulphur and calamine is combined with the india rub- 
ber between rollers. For railways the mixture is produced in sheets from 
x to Linch thick, and afterwards subjected to heat. When working india 
rubber for railway valves the preparation may һе formed into blocks in moulds, 
and then sleets cut off. For musieal instruments the prepared indta rubber 
1s used without calamine. The patentee does not claim the use of calamine 
for such purposes; he says other mattcrs may һе used, mixed with the india 
rubber, to cheapen it, or india rabber simply prepared with sulphur and heat 
may be employed for all the purposes described. The sheets are submitted 
to a temperature of from 290° to 300? for ahont an honr. 

Ist. claim is for coverings roofs of buildings with thin sheets of the pre- 
pared india rubber spread evenly over the boarding, and overlapping about 
two inches and nailed down. 

2nd claim is for forming the surface of the valves which close the longitn- 
dinal opening in the tabes of atmospheric railways with the aforesaid india 
rubber instead of leather. 

3rd claim is for covering sleepers of railways between the rails, or the chairs, 
and the sleepers. 

4th claim is for covering the hammers of piano-fortes with the preparation 
of india rubber instead of leather, and alse the keys of flutes and other instrn- 
ments having similar openings, and covered with similar stops acted on by 
keys, 


INPROVEMENTS IN CROWN GLASS. 


Алкхакока Ewing, of Dumbarton, Scotland, glass-splitter, for ** Improve- 
ments in the manufacture of crown glass."—Granted August 15, 1844; En- 
rolled Feb. 1845. (See Engraving, Plate XII.) 

‘The ohjeet of the improvements is for giving to crown glass greater equality 
of thickness. The first claim is for the mode of operating in the manufacture of 
crown glass, as follows:—When the workman called the “ gatherer,’’ has 
formed what is called the piece on the hand pointing or gatherer’s “ marver,” 
and is about to be pierced or perforated by the blower behind, the gatherer 
applies that part of the gathering near the tube to an iron cutter, fixed to a 
standard attached to the baek of the marver, а, fig. 1, the gatherer and the 
blower then turn the piece round un the cutter whereby an incision is made, 
which displaces the metal from tlie nose of the pipe into the shoulder of the 
gathering, and ensures strung shoulders. Тһе rim is thus made to any соп- 
sistency, and after expansion an equality of substance of the table of glass 
will be the result, which will allow a more eflectual standing in the annealing 
arches or kilns. The cutter is sharpened by a file and is fixed to the standard 
by a bolt, so as to be removed for the purpose of fixing cutters of various 
shapes. The patentee shows two othcr instruments for accomphshing the 
same object. 

The second claim is for the mode of operating in the manufacture of crown 
glass as follows. At the time of perforation, the glass is taken to tlie “ Pat- 
nson hole," and a heat being tahen, It ig marved on the blower's maryer and 
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then replaced in the Pattison hole, and ‘when sufficiently heated it is taken 
to the stake or standard, as shown iu fig. 2,tu increase the size of the globe, 
and when the cutter is applied tu the nose of tlie picce to prevent its swell- 
ing at the neck, and to ейесі а greater disunion of the piece from the 
pipe. The piece is taken to the bottoming hole and repeatedly heated and 
blown to the size desired, it is then taken successively to the ** casher Бох,” 
to the nose thole, the flashing furnace, and lastly to the annealing arch or 
kiln, 


MINING SHOVELS. 


Хам Broxton, Jun., of Poole, near Truro, engincer, for ** Improvements 
in the manufacture of shovels for mining purposes.'—Granted August 29, 1814 ; 
Enrolled February 29, 1845, 

The claim is for manufacturing of shovels for mining purposes, by casting 
them of an alloy of copper and zinc, or tin or both. The shovels are made 
similar in shape with those now used, the alloy when in a fluid state is poured 
into a mould of sand of the pattern required. The alloy preferred consists of 
3 parts of copper, 2 of zinc, and 1 of tin ; when desired to be hard and tough, 
8 parts of copper and 1 of tio, without any zinc are employed ; after the 
shovel is cast, it is to be slightly hammered upon a smooth anvil to consolie 
date it. 


PUMP VALVES. 


Moses Poore, of Lincoln's-inn, in the County of Middlesex, gentleman, 
for ** Improvements in pumps.” (A communication from a foreigner.)—Grapted 
August 29, 1814; Enrolled Feb. 1815. 

The improvemeats consist in the arrangement of the valves, and placing 
them in а ease separate from the body of the pufop, in order that they may 
be more easily got at when out of order. 


FURNACE BARS] 

Jonn CHANTER, of the city of London, patentee and propricter of patents, 
C.E., and GronaE Lopar, of Leeds, engineer, for '* Improvements in furnaces, 
Jire bars, hot air generators, and flues.’—Granted Sep. 12, 1844; Enrolled 
March 12, 1845. (See Engraving, Plate XII.) 

‘The first part of this invention relates to certain improvements in fire bars, 
and consists in the first place in arranging and constructing the bars in such 
manner as to move to and fro in a direction of their length; and secoadly, in 
making the bars with lateral grooves, which join the notches or hori- 
zontal grooves formed in the upper edge of the bars, the object of the lateral 
grooves being to facilitate the intrudnction of air into the furnace from the 
ash pit, that is to say, between the bars. Fig.] shews a side elevation of a 
bar having lateral grooves, a a, which join the horizontal grooves or notches 
formed in the upper edge, these Lars, when constructing a furnace, are sup- 
ported by a cast iron frame in sueh manner that each alternate bar is a fix- 
ture, and therefore remains stationary whilst the intermediate bars have, by an 
arrangemement of levers, shown at fig. 1, a motion given them in the direc- 
tion of their length, in the following maaner—d b’ are projections or arms 
upon the upper edge of which all the moveable bars rest, these arms are sup- 
ported by axes or shafts, c с”, проп which they move, to the shaft c' is at- 
taehed a lever d, and to the lower end of this lever is attached, by means of a 
pin joint, one end of the connecting rod e, the other end being attached to 
the short arm of the cranked lever f, which moves upon a fulcrum g, the long 
arm of this lever is provided with a handle, by moving which up or down, 
which may he done hy the stoker or tbe engine, every alternate fire 
bar wil! move to and fro ina direction of its length, which movements will 
have the effeet of preventing clinkers; the only difference between this in- 
vention (if it may be so called) and that of a Mr. Miller is, that the patentees 
make the bars with grooves in the sides and give motion to every other bar, 
the intermediate bars being fixtures, whilst Mr. Miller canses all the bars to 
move ; the object in the present case is stated to be a saving in power, Fig. 2 
shews a plan ur edge view of a fire bar. 

The other part of these improvements consists in tlie construction of hot 
air generators, or chambers; and lastly, in the constrnetion of flues for in- 
trodueing the air into the furnace. 

Fig. 3 shews a longitndinal section of the hot air generators, с. А and B 
are two chambers situated beneath the flame bed C, in these chambers there are 
annmber of deflective partitions, Е Е. F is the bridge, over whieh there is 
construeted an arch, made hollow and with a number of openings on the 
underside ; this hollow arch communicates with flues leading from the cham- 
ber В. G is a valve for admitting air into the chamber A, which passes in a 
direction indicated by the arrows into the chamber B, and from thence 
through flues into the hollow arch, from whence it passes downward throngh 
the openings in the arch, and mixes with the flame as it passes from the fur- 
nace over the bridge. 

_ Another arrangement for admitting air over the fire is һу constructing the 
furnace double, su as із furm a бох, as shown at i; the air alter passing 
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through holes in the door escapes from the upper part of the box, as indicated 
by the arrow, and then passes over the firc, 


SLATE CUTTING MACHINE. 

James Carter, of Delabole, Cornwall, slate merchant, for ‘ Improvements 
in cutting slate for roofing and other purposes.” —Granted Sep, 27, 1814; En- 
rolled March 27, 1845. 

These improvements consist in a machine for squaring or cutting the edges 
of slates for roofing ; in the accompanying figures we have given a side ele- 
vation and end view of the apparatus, which consist of a fly wheel a а, 
mounted upon ао axis supported by the frame à b; to the outer end of one of 
the arms of the fly wheel is firmly fixed a steel cutter с, which stands at about 
6 inches distance from the face or arms of the wheel, the object of which is to 
give room for any inequalities on the edge of the slate when in an uneut state, 
d is a frame or rest, to the side of which is attached another steel cutter е; 
the frame 2 is divided into inches, beginning from the cutter ; the twocutters 
are so arranged that their faces are about -% of an inch apart, and that the 
cutter c meets the cutter e at an angle of about 8^, / is a guide for preventing 
the fly wheel from vibrating, g we suppose to be а pulley keyed upon the end 
of the fly wheel shaft, for driving the same by means of a strap from some 
first mover, although the above js not stated. The action of this machine to 
those at all conversant with machinery is easy to conceive, notwithstanding 
we tbink it would have been quite as well if the inventor had described it, but 
such is not the case. The claim is for a mode of cutting roofing slate with 
the edges perfectly straight and at right angles to each other, also to avoid 
the shelling off of the underside of large portions of the slate, which is stated 
to be unavoidable in the old process. 


. 
WINDOW SHUTTERS AND BLINDS. 


Joun MancovnT Quincey, of Old Street, City-road, gsntleman, for “ Im- 
provements in the manufacture of blinds and shutters."— Granted Sep. 27, 1844; 
Enrolled March 27, 1845. 

The first part of the improvements consists in the construction of metallic 
blinds or shutters, in the following manner. Тһе shutters are made of 
bent plates of metal, that is to say, the plates forming the shutters are bent 
ina direction of their length, so as as to be concave on one side and convex 
on the other, these plates, which are fastened together by suitable hinges, 
have an axis at each end which passes through holes formed in the links of a 
guide chain; the plates forming the shotter are also made of different 
breadths, the narrowest plates being at the top and widest at the bottom, by 
this arrangement a greater length of metallic shutter сап he wound on a given 
diameter than those of the ordinary construction,—another advantage the 
jnventor states is that by making them of bent plates a great strength is ob- 
tained, moreover, should it be desirable a number of plates near the top may 
be perforated so as to admit light, without materially affecting the strength 
of the plates. 

The second part of the improvements relales to a peculiar mode of construct- 
ing Venetian blinds, and consists in the application of perforated plates of 
metal or wood, and also in applying plates of glass or earthenware. Іп соп- 
structing Venetian blinds the inventor, in place of making the ribs or barsof 
solid pieces of wood, makes them of perforated wood or perforated zinc plates, 
which may either be a bent little in direction of their length so as to give 
them a greater strength, or they may be made flat with a raised border ronnd 
the edge. Another method of making Venetian blinds, according to this in- 
vention, is to make the ribs or bars of metal and glass or carthenware, by 
first making а frame of metal equal in size to one ot the ribs, and then fixing 
jn the frame ground or coloured glass, or the frames may е so made as to 
receive two pieces of glass with a tbin perforated metal plate between them, 
thereby producing very novel effeets. In drawing up these blinds the in- 
ventor usea pullies of glass or earthenware. 

The third part of the improvements relates to the manufacture of blinds 
which turn upon axes,and is similar in every respect to the method last 
deserihed, viz. the application of perforated plates, or ground or coloured 
glass; the speeifieation also describes the mode of making carriage blinds in 
ihe same manner. 

The fourth improvement relates {о apparatus for opening and closing fold- 
ing shutters, and also in the construction of the same. The shutters are 
made of narrow bent plates of metal joined together in a suitable manner, 
which plates may if desired he perforated so as to admit light into the apart- 
ment; the mode of opening and closing the same is as follows,—each slintter 
is supported by two vertical axes upon which turns, upon the lower axis 
ia keyed a small worm wheel; at right angles to this axis there is a short 
shaft which passes through the window framing or wall into the room. one 
end of this shaft is squared to receive a key, the other end having a worm or 
screw keyed upon it taking into and driving the worm wheel upon the lower 
axis of the shutter, by this arrangement it will be seen that by turning round 
the short shaft, by means of a key made to fit on the end thereof, the shutters 
can be opened or closed from withing the room. 
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The fifth improvement rclates to a mode of constructing sliding meta! 
shutters, and consists in making the shutters of rectangular plates of metal, 
each of the plates having a slot cut through it at each end, there is also 
a projection upon each end of the plate, beginning at the second plate from 
the top ; these projections pass through the slots nf the plates adjacent : thus 
supposing four of these plate to form the shutters. and the same to be placed 
side by side, and tbe whole to fit in a recess below the window sill, the first 
plate, whieh is raised by means of a chain, raises the second by means of the 
bottom end of the slot coming in contact with the projection on the second 
plate; this, as we have stated, fits into the slot; in this manner all the 
plates forming the shutter are raised so as to close the window, the upper 
edge of one plate lapping over the lower edge of the plate adjacent. 

The sixth improvement consists in making shutters or blinds of plates of 
metal bent in a direction of their length,so as to give them additional 
strength, these plates, which may be perforated, are fixed to a suitable frame 
so as to form a shutter. 


COMPOSITION FOR MOLDINGS. 


Josera Югсеме Силвет, of Paris. for “ Improvements in preparing materials 
to be used in making picture and other frames, and for architectural and ather 
purposes.’’—Granted Oct. 10, 1844; Enrolled April 10, 1845. 

The materials employed in the composition for making picture frames and 
architectural purposes consist of glue, (which the inventor prefers to be made 
from rabbit skins, although other glue is stated to answer the purpose,) gela- 
tine, oxide of lead, Spanish white. sulphate of lime, and sawdust, in the fol- 
lowing proportions :—for every 36 parts the inventor takes 12 parta of glue, 
1 part of gelatine, 4 parts of oxide of lead, 8 parts of Spanish white, 1 part of 
sawdust, and 10 parts of sulphate of lime. In preparing this ecmpasition the 
oxide of lead is to be put into a suitable vessel, and the glue, which has been 
previously melted, is to be mixed with it. after which the Spanish white and 
sawdust may be put in the vessel and tbe whole well mixed np together, 
should it be desired to add a little colouring matter, such as yellow ochre or 
lamp black, the same may he added at this stage ; the sulphate of lead is now 
to be added to the other materials and the whole well mixed up together, 
The preparation may then be poured mlo suitable molds, observing to apply 
a little oil to the inside of the mould, after remaining about 5 minutes the 
same may be removed from the mould, and afterwards finished off as may he 
required. 


PADDLE WHEEL FASTENINGS, 


Sir Granas Enex Намохр, Bart:, К C.B., Norton Lodge, Yarmouth, for 
** Improvements in the mode of fastening an and reefing paddle wheels, float boards, 
or paddles,” (Being a communication.)—Granted Oct. 14, 1844; Enrolled 
April 14, 1845. (See Engvavings, Plate XH.) 

The improvements relate to the mode of fixing the float boards tu the arms 
of the paddle wheel; instead of fixing them with bolts, screws and nuts, the 
inventor uses a square link e, which ia put upon the arms of the wheel a: helore 
the periphery or outer rim is fixed, a hole is made in the float board b, 
through which the link passes, and in the projecting part of the link at the 
back a key or wooden wedge 4, is placed and driven in, which secures the 
float board to the arm of the wheel, as shown in the engraving; for large 
floats two of 1hese links ean he used to each arm ; it will be perceived from 
this deseription that if it be desired to reef the paddles, it can easily be done 
by loosening the wedge, when the float may Бе drawn іп. The inventor aug- 
gests cutting notches on one edge of the arms, which he states will hold the 
link firmer, and at the same time һе a guide for the fixing the boards without 
measuring. 

For old wheels, to obviate the inconvenience of removing the outer rim, the 
inventor has introduced a forked strap e, with an aperture in each side, the 
strap is put throngh the float and vver the arms, and then a clamp i, is passed 
through the two eyes or apertures, and afterwards the link or tie is wedged 
up as before explained. То prevent the wedge slipping an iron pin is used to 
secure it to the float. 


AMERICAN PATENTS, 


A. D. Cnirps, Rachester, Monroe county, New York, for “ал Improve- 
ment in the horse power,”—May 6. 

This horse power, like many before it, is on the general principle of the 
sun and planet movement; motion is communicated to a central vertical shaft 
provided with a mitre wheel near its lower, and a pinion near its upper end, 
the former driving the line shaft, and the latter receiving motion from three 
planet wheels arranged at equal distances around it, and each provided with 
a pinion on its arbor, the tceth of which take into cogs on the inner peri- 
phery of a permanent ring. The planet wheels turn on, and are carried 
round the central shaft hy studs projeeting downwards from a cap plate, 
(so formed аз to make an entire covering to the whole machine,) which із 
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guided and kept steady in rotatiog by means of rollers that emhrace а flanch 
projecting from the outer periphery of the permanent ring, and others which 
bear against the inner periphery of the ring—the central shaft having its 
upper bearing in the centre of this cap plate. 

Claim.—What 1 claim аз my invention, is the method of sustaining the 
upper end of the centre shaft, and guiding the pitch of tlie planet wheel 
pinions by means of the cap, as described, which is guided by rollers on the 
studs of the cap, under the planet wheels, bearing and rolling on the inner 
periphery of the planet ring, by means of which a stationary centre is dis- 
pensed with, and the wheels are protected. 

Jenu Шаткікіл, Glenn’s Falls, Warren county, New York, for “ал Im- 
provement on the machine for computing interest, measuring lumber, and for 
other similar ритрозез.”--Мау 6. 

This machine consists of п vertical revolving cylinder, having on its outer 
surface vertical parallel columns of figures, or signs, representing the interest 
on the several sums shown їп а stationary column оп а surrounding case. 
There is also a circular scale, or dial, placed in front of the case in a vertical 
position, to indicate the days of the month, with an index hand, or pointer, 
which is operated by the cylinder—the two being connected together by 
mitre wheels. 

Claim.—In the old revolving interest tables, says the patentce, there was 
a cylinder containing the interest, having the days and months stated at the 
head of each column, (instead of a dial and pointer,) cncloscd in а round 
pasteboard case, or box, having an opening iu frout with the principal pasted 
on one side; the cylinder being made to revolve by turning the shaft at the 
lower end with the fingers; and, therefore, T wish it understood that 1 make 
no claim to any part of this arrangement, hut what 1 do claim as my inven- 
tion, and which I desire to secure by letters patent, is the before described 
combination of the revolving cylinder, containing the vertical columns of 
numbers indicating the interest, with the permanent vertical scale showing 
the principal, and the dial representing the days und months, for which the 
interest is to be ascertained, and the pointer operated in the manner and for 
the purpose set forth, or in any other mode substantially the same, hy which 
analogous results are produced. 


CuanLEs Ross, Piqua, Miamia county, Ohio, for “а revalving rule, for 
measuring surfaces, and particularly applicable to lumber."—May 17. 

A wheel, of one foot in circumference, is so arranged in a case, as to have 
a portion of its periphery project heyond the case, and a portion of its face 
visible through a hole, the edge of which is graduated to correspond with 
concentric circles on the face of ihe wheel, graduated in the manner of the 
common lumber rule. The shaft of this wheel is geared with the shaft of a 
cylinder, so that the latter will make one revolution to thirty-six of the 
former, there being thirty-six divisions to indicate the number of revolutions 
made by the wheel; and the shaft of this cylinder is geared with another 
cylinder, which makes twelve revolutions to one, ta mark the number of re- 
volutions made by the first cylinder. The scales on the wheel and cylinders 
are so arranged as to give the superficial as well as the running measure. 

Claim.—What 1 elaim as my invention, is the combination of the common 
hoard rule with the self-calculating cylinders, and their combined application 
10 the measurement of plane surfaces in general, but more particularly to the 
measuremeat of the superficial contents of boards, plank, and lumber. 


Еглѕнл Rm, Columbus, Georgia, for “an Improvement in oil boxes for 
preventing journals from heating."—May 25. 

Claim.— What I claim as my invention, is the prevention nf heating jour- 
nals and boxes, hy surrounding the boxes with a reservoir of water, in such 
manner as to prevent the access of water to the oil box and journals, as de- 
scrihed, thereby preventing heat, and, consequently, the drying away of oil, 
and wear of the rubhing surfaces, and the necessity of frequent oiling, using 
for the reservoir any material suitable, and any composition of metal for the 
hearings. 

Sruart Perry, New Port, Herkimer county, New York, for  /iprove- 
ments in the engine, to Le actuated by inflammable gas, or vapour.”—May 25, 

“Та шу inflammable gas, or vapour, engine, says the patentee, the 
power which is to be obtained from it for the driving of machinery, is to be 
produced by the expansion consequent upon the combustion of vapour of 
spirits of turpentine, or of other evaporable inflammable liquids, or of gas, or 
vapour, or gas and vapour combined, obtained from undistilled turpentine, 
or from rosin, or such other substance as will produce inflammable vapour, 
carburetted hydrogen, or other inflammable gas, by the aid of atmospheric 
air, within a cylinder similar іо that used in the steam engine. It is well 
known to engineers, that various attempts have been made to generate power 
by the combustion of explosive compouuds within a cylinder; the expansive 
force of such compouuds, when ignited, being in some cases allowed to act 
directly upon a piston, whilst in other cases, the compounds have heen ex- 
ploded for the purpose of obtaining a vaeunm, into which the piston might 
be forced, by pressure induced on the other side of it; but such attempts 
have not resulted in the production of a machine which could be practically 
used with advantage. 

Claim.—What I claim is the manner iu which 1 have combined and ar- 
raoged the air-pump, the reservoir, the retori, the air regulator, andl the cocks 


which govern the admission of atmospheric air info the valve box, and their 
appendages, as described ; by which arrangement 1 am enabled to supply the 
inflammable gas, or vapour, in regulated proportions, aud to produce a pres- 
sure within the cylinder slighily exceeding that of the atmosphere, at the 
moment of opering one of the ignition orifices, which outward pressure is to 
he immediately succeeded hy a draught inwards, this being effected in the 
manner and for the purpose described. 1 claim also the manner set forth, of 
heating the retort, by employing the heated air which escapes throngh the 
eductiun tubes, хо as to render such air effective in converting the combus- 
tible fluid employed into vapour. 

Peren Von бенміпт, Washington, District of Columbia, for “an Jm- 
provement in propelling sleam ships and ather vessets.”—May 30, 


A wheel having naves in manner similar to a rotary fan blower, аш! а top 
aud bottom plate attached to and maviug with them, and extending from the 
ends of the naves to within such a distance of the shaft as to admit water 10 
enter, is placed and works within a casc in a recess in the vessel below the 
water line, and provided with tangent pipes leading and extending to the 
stern, how, and sides of the vessel; these pipes are provided with abutters 
whieh ean be clased and opened at pleasure. The rotation of this wheel 
produces a current of water, hy centrifugal action, in, tbrough the hollow 
centre, and out, through the tangent pipes of the case, so that hy closing any 
of the pipes the vessel will be impelled in any desired direction. 

Claim.— What I claim as my invention, is the employment of a wheel en- 
closed in a case, as described, having tangent pipes leading forward, back, 
and out at the sides of the vessel, іп the manner and far the purpose aet 
forth, the whole heing submerged in a recess in the vessel, and acting in any 
direction at the will of the engineer, without reversing the motion of the 
wheel, or in any way checking the engine by means of shutters, or gates, ar- 
ranged as described, 


L. A. Stewart, Cross Plains, Robertson county, Tennessce, for “ Mn- 
povements in rotary steam engines.’—October 11. 

This is for improvements ou Murdock's rotary engine, patented in England 
some forty years since, in which the steam acts against the cogs of two 
wheels. The improvements are pointed out with sufficient clearness in the 
claims. 

Claim.—What 1 claim is the manner of constructing, combining, and ar- 
rauging the сар and cheek pieces, so as to embrace under the cap but a small 
portion of each wheel, employing the cap and cheek pieces, in lieu of the 
close case, or cases, hitherto used in such machines, and introducing the 
steam through the caps between cach pair of wheels. І claim the combining 
with these caps the weighted levers for pressing them down on the teeth of 
the wheels, thus preserving them in close contact, without the necessity of 
any elastic packing. 1 claim the manner of preventing binding, or cramping, 
in said pairs of wheels, һу the combined operation of the end play of the 
axles of two of them, aud of the play of one of them in the direction of its 
revolution. 1 elaim the using of the steam оп a second pair of wheels, by 
conducting it from the first pair through the сар of the second pair, in the 
nianner set forth. 

Joseren Jones, Newton, Gloucester county, New Jersey, for “ Improve- 
ments in the machine for planting sceds."—October 11. 


We have here alleged improvements on that kind of plauting machines іп 
wbich the seeds are carried into the dropping tube from the hopper hy means 
of a slide; and the first improvement consists in placing the rest board, on 
which the slide works, directly under the aperture in the hopper, so as to 
leave a passage into the dropping tube on each side of the rest board, that 
seed may be discharged on cither side at each back and forward movement 
of the dropping slide. The covering roller has its bearings in two arms 
jointed to the frame, and to two segments provided with a set screw, by 
means of which the depth of the machine may be regulated. 

Claim.—What 1 claim is, first, the method of cambining the rest board 
with the spout and slide, by arranging the rest board over the centre of the 
spout under tbe slide, so as to leave a passage at either side of the hoard 
for admitting the seed into the spout on both the forward and backward 
motion of the slide; and in combination with said arrangement the method 
of adjusting the rest hoard hy means of screws ; second, the combination of 
the arms, segments, and screws, for adjusting the height of the roller for 
causing the plough to enter more, or less, as well as for rolling, as described. 
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Immense Вһлвт Exaisk,— lhere is now erecting at Newmains lron- Works 
the property of the Coltness Iren Company, an engine of the bigh pressure kind, of the 
largest. dimeosions, we believe, in the country. The pedestals on which it stands are 
composed of 1900 tons of solid mason-work ; it has a high-pressore cylinder, 54 inches 
dlameter, 9 feet stioke, with nozzles, and weighs 10 tons; with blowing cylinder, 122 
inches diameter, 9 feet. stroke, with top and bottom mnezzles, nnd weighs 35 tons. Тие 
beam weighs $t tons, and measures 36 fect loug, with 6 feet. broud іп centies ; the con- 
necling rod works from the end of the beum, and gives a stroke of 12 feet, and 14 strokes 
per minute. ‘Phe working part is supported on two coluamns and eotablature, weighing 
224 toas, The fly-wheel i» 30 fect diameter, crank shaft, 155 inches at. joornals, and 
weighs 25 tous, works at double beat valves, with steam pipes 21 inches diameter. АП 
the parts are made to sustain 0010. өп each square Inch of the piston ; it is intended 10 
blow teu fornaees. It was made by Mesers, Murduck, Aitken, aud Cu, till-etrect 
Foundry, Glasgow. — Mining Journal.’ 


yap. 


BOWER'S STEAM VALVE. 
(See Engraving, Plate ХП.) 


Sig — The accompanying sketch and description will convey an idea 
of a new system invented by me of admitting steam to the cylinder of 
the engine. If you think it has sufficient merit to entitle it to a place 
in your Journal, 1 will be most happy to see it there. 

The invention is not protected by a patent. If any manufacturer 
will try the experiment, 1 will feel obliged if he will let me hear the 
result, and should it realize my expectations, J shall be most willing 
to let the public have the benefit of it. 

I am, your's, &c. 
Joun С. BOYER, 
Milford, Ramelton, County of Donegal, Ireland, 
January 251}, 1845. 


ABCDEFisa pipe the form, situation and connexion of which with the 
cylinder are shewn iu the drawing. It will be of capacity or sectional area 
necessary for admitting steam in the proper qnantity to the cylinder.—It is 
shown in three pieces: A B C. and D E F are attached to and open into the 
cylinder at the top and bottom A Е; the centre piece (coloured blue) is in- 
tended to revolve upon its own axis in the position in which it is shown, the 
end C within the upper part A В C, and the end D within the lower part D 
EF: the motion may be communicated from the crank of the fly wheel to 
the bevel wheels G; the vertical having its pivot in a fixed ring, Н, of proper 
strength and dimensions, passing round the descending branch A BC, and 
the horizontal (of the same dimensions as the vertical) fixer] upon the re- 
volving part C D, by which means it will make one revolution for every 
stroke of the piston and turn of the fly wheel. QRS T shows in section the 
sides of a vertical and cylindrical chamber within which the pipe C D re- 
volves in the manner described, and into which, at opposite sides, the steam 
and eduction pipes are introduced. The revolving part C D is to be bored 
throngh the sides as shown by the dotted lines at M М (or as looking through 
the boring thus |O].) The diameter of each hole to be one-fourth of the cir- 
cumference of the pipe; and they are to be opposite to each other, and cor- 
respond with the openings of the steam and eduction pipes as shown in the 
drawing. But they are prevented from having any communication with each 
other by an oblique division 1 J between them, which as the pipe revolves 
gives an alternate direction (upwards and downwards) to the steam admitted 
to the cylinder L, and emitted from the cylinder to the eduction pipe К. 

The engraving, Plate XII. shows the position of the parts, when the piston 
is in the middle of the upward part of the stroke, steam is rusbing in through 
the open port N, from the steam pipe L, and forcing the piston ир; while 
the steam from the upper part of the cylinder is escaping to the condenser, 
at K, through the open port in the revolving pipe at M. When the piston 
arrives at the top of the cylinder the motion is reversed, by the sides of the 


revolving pipe changing positions; and opening the lower part of the cylin- : 


der to the condenser, and the upper part to the boiler, unti] the piston de- 
scends to the bottom, when it is again reversed by the revolving of the pipe, 
and the motion is continued in the manner described, 


TUBULAR BOILERS OF THE “TAGUS” AND “BRAGANZA” 
STEAM SHIPS. 


Some erroneous statements having been made resnecting ihe con- 
struction of the tubular hoilers put ou hoard the ** Tagus," in the autumu of 
last year, by Messrs. Miller, Raveuhill, & Co., for the Orieutal aud Peuinsular 
Steam Company, we have thought it our duty to ascertain the real state of 
the case, and have obtaiued the particulars of the quantity of fuel consumed 
during the lust five voyages made Бу the “Tagus” when she had the old 
boilers on board, and during ihe ouly two voyages made with tbe new tubular 
boilers, which will shew a remarkable saving of fuel hy the adoption of the 
latter. We are also enabled to give the cousumptiou of fuel hy the “ Bra- 
қаста,” also fitted with tubular boilers of nearly the same leugth and breadth, 
the only difference heing in the number of tubes ; the boilers of the “ Tagus" 
contain 190 tubes, aud the “ Braganza” 304 tubes, in hoth cases of brass 
3 inches diameter. 

A refereuce to the following tables will clearly show the saving of fuel iu 
the “ Tagus" since tubular hoilers have been adopted, aud also the importauce 
of having the tubes of a proper proportion, uot only as to size but also as to 
number, as shown hy our taleuted contributor, Mr. Buck, in the Journal of 
Jast year, Vol. VIL, p. 104. 

The old boilers of the “ Tagus" were partly tuhular and partly on the flue 
principle, cach hoiler contaiued 4 furnaces in pairs over each other, the lower 
furnaces 8 feet long aud the upper 1 foot shorter. The furnaces were made 
under the boilers in the front, from which the flame and heat passed between 
flues at the back on a level with the furnace, then returued aloug the centre 
to half way and hack again through the tuhes to the chimney. 

The vew boilers of both the “ Tagus” and “ Braganza” were constructed 
with furnaces uuder the boilers, the flame passing from the furnace to the 
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back part of the boiler and then returning through the tubes to the chimney 
above the front of the furnaces. 

The engines of both vessels are 62 inches diameter, 5 ft. 6 in. stroke, and 
of tbe nominal power of 280 horses collectively. 


Tagua. agus, Bragaoza. 
Old. New, Ne. 
Boilerg, No, of m Three Four, Four. 
Ft. In. Ft. Ios Ft. In 
Length .. .. 24 3 10 9 9 
Tota! leogth Бо 24 3 2 0 2 0 
Breadth ас зе 9 6 7 0 2 
Totat breadth with passage 22 З 15 0 17 0 
Height са оо 14 0 9 6 1 0 
Ditto, including steam chest 14 0 15 6 14 6 
Furnacea, No. each boller Four, Two. Two. 
Total number co Twelve, Eight. Eight. 
Length  .. .. 7 6 6 0 5 10 
Breadth ao ee 8 0 2 6 2 10 
Таһев, No. each boller 14 45 76 
Total number до 42 180 804 
Length se se m 10 ft. 6f 6 66,6 
Diameter m .. 10 in. Sin, ŝin. 


Coal account of the Steam Ship “ BRAGANZA,” voyage commencing 26th 
October, and ending 18th December, 1844, 


Voyage outwards. 


Houra Speed 


Coala, |Consumption| Tallow. | Oil. [under | рег | Description and 
Топя.! per Hour. | Cwts. |Galloos. Steam |Hour. | Quality of Coal. 
Remaina from last Knots 
eevee В d 
Received a Ss 24 Мі if 
Smithton =... 20 |E ó ös) из 40 E Sead 
Gibraltar -.| 151 121 13 56 70 152 7i |Mixed,very dirty. 
Malta ‚142 uoo 115 | 8} |Dito. à 
Athens ар 1 | E 0 67 8} 
Smyrna | 902 | 1 Б 25 
Constantinople.. 1820 "i A Ml 
Total ‚| 9333 168 110 3994 
Remalning on hand | 
at termination of] 
voyage % 56 46 
Consumed during 
the voyage ..| 4483 112 64 
Voyage inwards. 
Remaius brought 
forward an 96 46 
Received at 
Constantioople 
Smyroa ..1110 |1 0 0 0 32 83 |W. Hartley, very 
' fast burning. 
Athens .. 25 8 
Malta -..1157 Le com 112 60 62 | 8% |Мікей, good. 
Gibraltar .. | 143 10214! 138 74 (Ditto, very fast 
156 74 burnlng. 
Motherbank .. | 
—|1 3 210 — — 
Total 495% 168 106 413 
Remaining 9 112 42 
Conaumed 4864 56 64 


Coal aecount of Steam Ship “ TAGUS," Constantinople, voyage commencing 
25th November, 1844, and ending 9th January, 1845. 


Voyage outwards. 


Remains from last 
voyage col) viU i 63 


Received at Good Welsh. 
Southampton ..| 134 
Gibraltar | 89 1 100  |138:30| 9  |Very good. 
Malta 124 пою йш шн 
e > elah, turned 
Athena vs 230) 7 out very dirty. 
Smyrna до 9630! 75 
Constantioople.. 39°10 10 & 6 Slowed. 
Total 2 | БА29 14 163 |98840 
Remaining 1 65 H 85 
Consumed -.| 364 4 78 
Voyage inwards. 
Remaios brought 
forward | 65 1 85 
Received at Welch ratber old 
Constantinople 333 and dry. 
Smyrna дар 48 35°0 9% |Ditto, very good. 
Athens Bo .26*0 9 
Сов! received at 
Malta „e| 167 580 93 Malta, 57 tons 
Gilraltar ӘЗІР 70 120050, 86 good,tbe othere 
very bad. 
Motherbank 14545) 9 (Соз! at Gibraltar, 
two bargea good 
and two very 
bad. 
Total 4183 і 155 |38515 
Remaining e| 14 3 65 
Consumed 
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BRAGANZA. TAGUS. 
Tona. Cwt. Qr. Lb. Tons. Cwt. Qr. Lb. 
Outward consumption per hour Бо 1 1 3 19 0 18 UM 
Homeward ditto eb B5 1 3 0 8 1 9 І 27 
Rate рег horse per hour, .. m Ont 8&7, Ноте 92 Ont 7:1, Home 8 
Laylag and ligbting fires of engine halers н 10 0 9 в о 0 0 
Cooking aud саһіп department ов 5 10 0 0 R 9 9 0 


Consumption of Coals, Sc. бу the “ Tagus," for voyages from Southampton 
to Constantinople. 


Voyage. |Commenced,| Ended. wastes In Port. cca Tallow. | ОЙ. 


Steam. consumei 


OLD BOILERS. 


1844. 1843. D. Н. M. | D. Н. M. |Tons.Cwt.|Cwt. Qr. Gal. 
Ist. Janusry 22 | March 30 зз 24 45 132 19 07 1984 N| 2 2 | 143 
2nd, May 6 Juae 26 зз 2 30118 17 30} 870 
зга. August 15 [October 3 33 15 35 115 4 50| 879 

1844. 1844. 
dth. January 20 fAugust 6 32 2 0р1 16 10| 787 1 2 | 135 
Sth. August 24 | October 9 зі 20 5|14 055) glo 10| 1 t |17 


TUBULAR jBOILERs. 
1845. 
th, Novemher25|fanuaryl] | 31 20 5 | 13 6 25 | 768 !0| 0 2 | 168 


1845. 
7th. February 3 [March 14 0 0 0|0 0 0) 764 9 l į 208 


NEW PROJECTED RAILWAYS. 
Tue Decisions оғ тив Волкр оғ TRADE, 
(Continued from Page 132, April Journal.) 

RAILWAYS IN ENGLAND. 


Against the— 
Dartford and Rumford, 
Eastern Counties—Cambridgs sad Bury 
West London—Thames Extension, St. Edmund’s Extension, 
Newcastle and Darlington—and Brand- West London Knightsbridge Extension, 
liog Junction Estensions, Ashton, Stalybridge. and Liverpool 
Ashton, Stalybridge, апа Liverpool Junction—Guidebridge Extension, 
Juuction—Aróiwick Extenslon, Kentish Coast Rallway, 
Maachester South Juoctlon and Al- Huddersfield апа Manchester, 
trincham, Harwich Railway, 
Manchester aad Birmingham—Mse- Harwich aad Colchester, 
clesfield Extension and Junction Line Ipswich and Harwich ; 
with the Sheffield and Manchester, Liverpnol and Manchester (Rainfortli 
Midland Rallway—Darfeld to Wars- and Liverpool Branch), 
borough, Chester and Preston Brook, 
Midland Rallway—DarGeld to Elacar, Eastern Couaties (Thames Junction snd 
Midland Railway—Cherit to Horbury, North Woolwich, 
Midland Ratlway-Kenshaw toW akefield, Great North of England (Clarence and 
Midland Raliway—Ambergate to Crich, Hartlepool Junction) Extension and 


In favour of the— 
Eastern Countles—Brandoa and Peter- 
borough Deviation, 


London and Brighton — Horsham Branches, 

Branch, Graad Junction (Frisr’s Park to Dudley 
Harwich Railway and Pier, Braneh), 
Richmond (Yorkshire) Rallwey, London and Gravesend, via North Wool- 
Hull aad Bridlington Branch, wich, 


Middlesborough and Redcar; 

Birkenhead, Manchester, and Cheshire 
Junctien, 

Chester and Birkenhead Extenalon, 

Blackburn and Preston (Alterations, 
Extenaions, and Branch, 

Coventry, Bedworth, and Nuneaton, 

Eastern Counties (Fiasbury Extension), 

Huddersfield and Sheffield Junction, 

Lancsster and Carlisie (Devlation іп 
parish of Kendal), 

Lancaster snd Carlisle (Branch to New- 
castle aad Carlisle Railway), 

Lancaster and Carlisle (Scotforth to 
Slyne), 

Newcsstle-upon-Tyneand North Shields 
(Tynemouth Extension and New-quay 
Branch), 

North Unalou Extension to the river 
Ribble, 

Sheffield aud Rotherham (Branch to the 
Sheffield and Manchester Rallway), 
Norwich aad Brandoa (Extension iato 

Norwich), 

York aad North Midland (Bridlington 

Branch), 


па recommending the postponement until a future periodlof the— 
Colchester Junction, 
Harrogate and Ripon Junction, 
Leeds and Thirsk, 
York and North Midland and Harrogate. 
Liverpool, Ormskirk, and Preston, 
Southport and Euxton, 
Preston Brook and Ruacora Junction, 


Epplag, 
Grand Juaction (Potteries Braach). 
DALHOUSIE, 
C. W. PASLEY, G. К. PORTER, 
D. O'BRIEN, $. LAING. 


FALL оғ AN Ancient Crvgcn.—An accident has happened to St. Julian's 
Church, King-street, by the falling In of the entire of tha eastern wall, hurying In the 
“ déhris" the communion table and one or tivo pews contiguous thereto. The church lias 
shout it many traces of extreme antlqnity, the low round tower and heavy arch betoken- 
ing carly Saxon architecture.—‘ Norwich Mercury.’ 
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Tur RATTLER AND Tite Avecro.—In the trials which were instituted by the 
Admirslty hetweeo these vessels, to test the qualities of the screw propeller ship Rattler 
and the paddie-wheel ship Alecto, the superiority of the Rattler has been fully shown. 
In one ot the trials which toak place on the 30th of March, during a perfect calm, from 
the Little Nore to Varmooth Полаз, 80 miles, the Rattler beat the Alecto 234 minutes, 
although the Rattler, la consequenee af a short supply of stesm, was compelled to work 
the second grade of expansion throughout the day, and the engines only 234 to 24 strokes 
per minute, On arriving at Yarmouth Roads they started again, both vessela having all 
sails set to a moderate breeze, They continned running until ой Cromer Light, when the 
Rattler in 34 miles beat the Alecto by 13 minutes. From the bad appearence of the 
weather it was deemed proper to anchor for the aight, during which it hiew a complete 
gale trom the N.N.W., and contioued throughout the day, atfording the very opportunity 
they were sent onb to ssek for trying the Rattler’s powers in а head ses. In getting 
under way, the vessel pitching heavily, ванррғд her cable and lost her anchor. This гасе 
was one nf about 60 miles, and the Rattler passed the Spurn Light 40 minutes before her 
competitor. On one occasion the Rattler Jost steam, which allowed the Alecto to get 
alongside of her. This was at 10 o'clock a.m., and it was fram that time to her anchoriag 
that the 40 minutes were gained ; elthough prior to that, whea the sea was roughest, the 
Rattler gained more than haifa mile on the Alecto in the órst hour, the latter having had 
the start af the former. The 60 miles were accomplished In seven hours and a half, tide 
principally sgainat them, ‘Che very lowest pressure exhibited *' when the screw was out 
of the water” (ая the opponents of the principle term it) was 341b. rangiag up to 601b. on 
Salter's halance. Subsequent trials took place with still greater advantage to the powera 
of the screw; but the most conelusive resuits as to its superiority were proved when the 
vessels being fastened to each other, with their heads lo oppasite directlons, the Rattler 
towed the Alecto, ln spite af all her attempts to ruu away estern, at the rate of two miles 
and a balf an hour.—* Evening paper." Ў 

Her Masrsry’s River Yacnr *“ Farry.’’—This fine little vessel went down 
the river оп а filth experimental trip оп the 12th uit., under the charge of Commander 
Smith, with the crew of the Black Eagle, and the marines of the William and Mary yacht. 
Mr, Lloyd chief engiaeer at Woolwich dockyard, and Mr. Penn, who constructed the ea- 
gines of the vessel, procerded in her at the same time, to ascertain the speed and working 
of the engines. On this occasion the speed was found to eaceed апу of the former trials, 
heing 13:308 nautical miles, or uearly one fourth of a kaot more than ehe had previously 
attained. ‘The vessel proceeded to sea, апа 15 reparted to have stood remarkably stiff in 
the water when otf Whitstable, although there was a strong sea running, and the wind 
blawing а breeze. The trial gave grest satisfaction, and afforded good earnest of the сара- 
bilities of this handsume vessel fur the use of Her Majesty, reflecting great credit an all 
engaged in her conatructian. The Fairy has been taken into the East Indis Duck, at 
Blackwall, to be fitted for Her Majesty's use, and will he ready in а few weeks, 

New tron SrrAmER.—The J'augh-a-Ballagh, а new iron steam-vessel, 
huilt for the Drogheda Steam Packet Company, by Messrs. Caird & Co., the eminent ra- 
gineers of Greenock, arrived in nur river last week, after a voyage of eleven hours, from 
Droghsda. Thr * Fangh-a-Ballagh’ is of 000 tans burthen; her length over allis 195 feet, 
length of keel 170 feet, breadth of beam 26 feet, and depth of hold 152 feet. She is fur- 
шеней with a pair of engine, each of 150 h. p., itted up with malleable iran framings, on 
a new and greatly improved construction. The arnameatal appenduges of the vessel are 
of en eaceedingly chaste description.—‘ Liverpuol Mercury.’ 

Tne “ Princeton’s’’ New Gun,—An immense cannon, intended for the Ames 
rican navy, is just being finished at the foundry of Messrs. Fawcett and Co., in this town. 
It is of malleable iron, of a superior quality, mannfactured for the purpose at the Mersey 
Ironworks. The weight of metal previausly to being bored waa upwards of 11 tons, and 
the gua willbe shout 8 tons whea linished. The length is 13 feet, aad bore 12 inches; 
outside diameter of the widest part, 274 iaches, the iron varying ia thickaess from 3% 
inches at ths mouth to 77 inches at the opposite extremity. Тһе exterior is beautifully 
finished, bearing a polish similar ta engiue work, which has cost considerable time and 
lahour. This ponderuus piece uf ardnance will, on its completion, be placed oa board the 
American frigate Princeton, which is expected here shortly to receive it, and mounted on 
the same carriage which supported the huge саппоп that burst some time back when 
several persons lost their lives. It ia the largest ever made іп thia conatry, aud will rank 
as one amongst many other efforts af mechanical skill and ingeanity in iron work which 
have emanated from Messrs. Fawcett and Сога estublishiment. Before its delivery, the 
gun will be tested with a double charge af gunpowder (42 1b.) and two balls made for the 
purpose,—** Liverpool Mercury." А 

Снлхввв ім Еһесткіс Сохрсстов Winzs.—M. Peltier in a letter to M. 
Arago, given in the * Comptes Rendus,’ states that about twelve years ago, being desirous 
of tracing the arrangement of the molecules of lend in the reduction of the acetate, he 
employed a alip of sinc, placed ia the centre of a broad spiral of thick pure copper wire; 
the two upper emerging eatremities were soldered, to form a voltaic couple. At the end 
of six mouths or a year, the immersed portion of the copper wire, originally very ductile, 
hecame eo brittle that it broke with the least effort; the external portion nearly preservad 
its ductility, at least it retained it longer. The brittle wire preseated а dail granular 
fracture, which indicated not oniy n different molecular arrangement, but also that it had 
formed an alloy by cementation with one of the elementa of the solution. "This same fact 
of the fragility of the wires subsequently occurred again on the vecasioa of his establish- 
iug a fized electrical apparatus above his house. The apparatus ja formed of long copper 
wires, stretched horizontally, for the purpose of conducting the electricity of the atmo- 
sphere to the common ceatre, after having traversed п rheometer. These wires, thus ех. 
posed to the changes of the seasons, of atmospherical agents, and electric currents, became 
brittle, which obliged him to renew them at the ead of two years. Wires silvered did not 
last loager; brass wirea broke at the ead of six months. Sheltered conductors retain 
their ductility longer, hut at last become brittle uader the influence of a permanent 
curreat, 

VOLATILIZATION ог ZINC.—À note was received by the Academie des Seicnecs 
from Dr. Becquerel on the effects of the volatilization of zinc in copper foundries. The 
facts stated by the author are a fnll confirmation of what had heea stated by M. Blandet 
relative to the injurious action ef the white zinc vapour which escapes from the foundries. 
Amongst other facts, Dr. Becquerel states, that in the shop uf a shoemaker, near one of 
these foundries, every person feels more or less ill on the melting days. The skoemaker’s 
wife has violent tremblings and a severe head-ache, which are carried off during the night 
by copious perspiration, The young women employed as hinders have also suffered 
severely. И 

Exvscraicity ОЕ STEAM.— Prof. Zantedeschi having formed a jet of steam, 
by an opening in a tubular bailer, applied the electrameter to it, and ascertained that at 
the origin of the jet, the electricity was negative; at a certain distance lt was positive, and 
between the two points was a zone, in which the steam gave no indication of electricity. 

ARSENICAL GREEN.—At the feademie des Sciences, Paris, іп a letter (rom 
Dr. Blandet, on the 1njurious effects resulting to workmen from the arsenical greeu 
employed in the manufacture of paper-hangings. He recommends the use of peroxide of 
i700 as а remedy for the colic and other aflections experienced by workmen exposed to 
the action of the dust of arsenical preparations. i 

Cozotrirss Inx.—At the Royal Society of Edinburgh Sir George Mackenzie 
explainea’ the nature of n colourless fluid he had iagented ns 6 substitute for hlack Jak, it 
is requisite *o have a paper properly prepared tor the purpose, when the naper ls written 
upon with the Suid It will turn either black or blue according to the sort used. 

CurtERY.— We are always happy to see our manufacturers progress with 
the age, and therefo;e have heen pleased to observe among same specimens of cutlery 
made hy Mesars, Gilhext & Sous, of Sheffield, в decided application of decorative art to the 
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Sr. Georce’s CHATEL, Wixpson.—This saered edifice bas just been embel- 
lished with two additioaal splendid stained glass wiudows, executed by Mr. Willement, of 
Londen. These wiadaws are in the nerth aisle of the chapel, immediately under the 
Royal closet. and facing the hack of the tamb of King Edward the Fourth, and his Queen, 
Elizabeth Wydville. Іп ће two centre compartments of one or the wiadews, are fnll- 
Jength figures af Edward and his queen, attired in their robes of state, ia devotional atti- 
tude, over the sacred volume. The two outer compartments contain the armorial bearings 
of that monarch, aad віво of his queen. The other new windaw adjoining, is ta be called 
the “Rutland Window,” aad contains the arms of Ann, daughter of Richard Duke of 
York, Thomas Earl of Rutland, Richard Duke of York, Richard Earl of Cambridge, and 
Ann, daughter ef Thomas St. Ledgcr. Mr. Willement has also filled up the three com- 
partments left in one of the new windows fronting the Royal closet with the arms of the 
King of the French. the Duke Saxe Coburg and Gotha, and Philip Earl de Grey, the three 
newly installed knighta of the most honourable and noble Order of the Garter. 


Roman TUNNEL at MARSEILLES.—AÀ short time since a paragraph appeared 
1n most journals, taken from tke French papers, stating that a tunnel of Roman construc- 
tion Ead been discovered at Marseilles under the month of the harbour. We are assured 
by Mr. Simms, who was lately at Marseilles, that nothing fof the sort was known there. 


ATMOSPHERIC PowER.—At the Academie des Sciences M. Stourenel expressed 
an apinion that the locomotive principle of atmaspheric air might he rendered useful to 
manufacturers, by transmitting to them at ‘any distance’ a supply of motive power, and 
thus rendering ateam engiaes nnnecessary! We suppose that M. Stourenel was unaware 
that his countryman Papin had tried a century ago what he recommends and failed. 


Ма. Loven’s 5татсв оғ тив Qreen.—The heroic statue of Her Majesty 
Queen Victoria, for which Mr. Longh received a commission from the Gresham Committee, 
for the Royal Exchange, is completed. The statue represents Her Majesty in the rahes 
of the Order of the Garter, holding іп one hand the ball ar globe, and in the other the 
sceptre, It is rather more than eight feet high, sculptured frem a single block of Carrara. 
marble. The difficulty of representing a female figure so much beyond tbe size of life, 
and yet preserving the delicacy of feminine grace, has been tolerably well surmounted by 
the artlat, and there is nothing to convey the notion of a giantess, or of disproportion of 
stature, The likeness is sufficiently accurate to convey the idea of the features and out- 
line of Her Majesty’s countenance. Mr. Longhi has, however, not flattered the illustrious 
original in this representation. The draperaies are exceedingly well arranged, and all 
littieneasea of decoration have judiciously been avoided. The statue is in a pure aod sim- 
ple style of art. It partakes of classical conception without tao much servility to anti- 
quity, and will add to the repntatian of the sculptor, whose previona labours have already 
placed him in a conspicnans position amongst the artists of the English school. 

San Pavro лт Rome.—A writer in the Quarterly Review observes, that the 
restoration of this magnilicent church, destroyed by бге іп 1822, goes ou but slowly. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM MARCH 27, TO APRIL 21, 1845, 


Sir Months allowed for Enrolment, unless olherwise expressed. 


Charles Pooley, of Chorlton-npon-Medlock, cotton-spinner, for ‘ Improvements in cer- 
tain machines used In preparing to be spun and in spinning cotton wool and other hbrous 
substances.”—Sealed March 27. 


William Bowser, cf Parson's-street, St. George’s-in-the-East, and William Bowser, 
jun., of the same place, engineers, for “ Improvements in ships’ fire-heartha.’—March 27. 

Richard Weller, of Cassel, near Dorking, brick and tile manufacturer, for '' Improve- 
ments in the manufacture of drain and ather tiles and pipes."—March 27. 

John Baptiste Simion Teissier, of Paris, engineer, and Antoine Hyppolyte Triat, of 
Paris, professor of gymnastics, for “ Improvements in propelling vessels, carriages, and 
agricultural machines."—March 27. 

Joseph Conrad Marie Baron de Liebhaber, of Paris, for “ Improvements in blasting 
rocks and ather mineral substances, for mining and other purposes, and in apparatus to 
be used in such works." (Being a communication).—Blarch 27, 

Wilton George Tinner, of Gateshead, doctor in philosophy, for “ Improvements in the 
mannfacture of ranstic alkalies, sada and potash, and their carbonates, and also in the 
mannfacture of the ferrocyanates of aoda and potash."—March 27. 

Dennis Waodip, of Upper Park-place, Regent’s Park-road, veterinary aurgeon, for “ an 
Improvement in the form of shnes for horses or other animals, and in the process of ac- 
complishing the same." (Being a communication).—March 27. 

James Higgins, of Salford, machine maker, and Thomaa Schofield Whitworth, of the 
same place, machine maker, for "certain Improvemaats in macbinery for preparing, 
spinning, and doubliag cotton, wool, flax, silk, and similar fibrous material,"—April 2. 

Willinm Robinson Mulley. and George Mason, jua., of Ipswich, contractors, for “ Im» 
provements in collecting and raisiog stone or substances found below water."—April 2, 

Thomas Lidbetter, of Droitwich, Worcester, manager of salt works, and John Longhton, 
of tha same place, carpenter, for *' Improvements in tha manufacture of salt."—April 2. 

Otis Tufts, of Boston, in the State of Massachusetts, America, engineer, for a ‘‘ certain 
new and useful mode of building or constructing either the hulls or decks, ar both, as the 
case may require, af ships, boats, and various other sailing or floating vessels made of 
iron, ar other suitable metal or metals.”—April 2. 

James Hamer, of Wardour-street, Saint James, machinist, for “Improvements in 
enema syringes, and in atomach and other pumps."—A pril 7. 

John Rand, of Howland-street, Fitzroy-square, artist, for “improvements in '' certain 
stringed and wind musical instruments, and the application of certain improvements to 
certain of such instruments." (Being a communication.)—April 7. 

Alfred Vincent Newton, of Chancery-lane, mechanical draughtsman, for © certain Im- 
provements in machinery or apparatus for forging and stamping metals, applicable also to 
other useful purposes.” (Being a communication.)—April 7. 

Thomas Robinson Williams, of Love-lane, Aldermanbury, gentleman, for ‘anew nr 
improved preparation and manufacture of certain fibrous and other materials far the pro- 
duction of a fabric suited among others to the purposes for which horsehair seating and 
horsehair cloths are usually employed,"'—April 7. 

William Hattersley, of Regent-street, Westminster, pianoforte-maker, for “ certain 
Iniprovements in the construction of pianofortes."—April 7. 

Thomas Tarvis, of Bryanstone-street, gentleman, for *' Improvements in preparing ех- 
tracts from certain vegetable matters, and in the apparatus conpected therewith, which 
noparatus із also applicable ta other similar purposes."—April 7. 

John Dewrance, of Liverpool, engineer, for '' certain improvements in steam boilers, 
and in the constrnction, composition, and maunfacture of bearings, steps, and other rul- 


hing surfaces of steam engines and other machinery, and alsa for a mechod of lubricating 


the same."'—A pril 7. 


Thomas Metcalfe, of Elizabeth-street, Eaton-aquare, brush. maker, for “ certain Im- 
provements in propelling carriages, which Improvements “ге also applicable to driving 


certain machinery,”—April 7, 
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Giacomo Silvestri, of Naples, physiclan, for ‘certain Improvements io preserving sni- 
mal and vegetable substances trom decay." (Being partly a communication.)— pril 7. 

Jehn Hick, of Boltan-le-Moor, engineer, for ‘certain Improvements in machinery or 
apparatus for cleaning wheat and otber grain or seeds from smut ar other injurious mat- 
ters," (Being a commnnication.)—AÀ pril 7. 

Dominic Frick Albert, of Manchester, doctor of laws, operative chemist, for '* certain 
Improvements із the mann(acture of candles."—April 7. 

James famb Hancock, Frederick Lamb Hancock, and William Lamb Hancock, of 
Guildsfield, Montgomery, for “ ап improved rotary steam engine."— April 7. 

John Henry Shearman, of Clement's-lane, merchant, for “ а method of separating and 
extracting the grease and oil and nleaginous matter fram water, in which any such matter 
may be contained, more particularly the water which has been uscd in the cleansing of 
wool, spun wool, and woollen cloth."— April 7. 

Edward Bury, of Hanslope, Buckinghamshire, civil engineer, for “ certain Improve- 
ments in locomotive engines, carriages, or wagons running upon railways or common 
roads, for the prevention of accidents.”—April 7. 

Esprit Galibert, of Bridge-street, Sonthwark, for “certain Improvements in hata."— 
April 7. 

William Wylam, of Gateshead, esq., for “certain Improvementa in arti&cial fuel, and 
in machinery for manufacturing the same."'—April 7. 

Christopher Binks, of Sunderland, chemist, for ** Improvements in the applicatian and 
use as manare of certain substances or compounds not hitherto so employed, and for im- 
provements in manufacturing such compounds,"—April 7. 

Charles Powell, of Smith’s-buildings, Leadenhall-street, farrier, for ''certain Improve- 
ments іп the conatraction of horae-shoes."—April 9. 

Elijah Galloway, of the Strand, engineer, for “ Improvementa in propelling railway car- 
risges."—April 10. 

William Cormack, of the Commercial-road, chemist, for ** Improvements in purifying 
gas."—April 10. 

Samuel Stacker, of Canaabnry-place, engineer, for “ Improvements in machinery, or 
apparatus far lifting, forcing, or conveying liquids in vessels, for holding liquida, and 
improvements in water- closets.” —April 10. 

John Coope Haddan, of Liverpool-street, King's-cross, Middlesex, engineer, for “ Im- 
provements in preparing sleepers, chairs, and spikes, and constructing wheels for rail- 
ways." —April 14. 

Frederick Rosenborg, of Kingston-upon- Hull, gentleman, for “© certain Improvements 
in machinery for cutting and shaping wood aad other materials into various forms or 
Peien ani also for claaning and smaothing the surfaces of the same forms or figures."— 
April 15. 

George Carter, of Willenhall, Stafford, johhing smith, for “ certain improvements іп 
locks aad latches."—April 15. 

William Wylam, of Gateshead, merchant, for “certain Improvements in hydraulic 
presses, and in machinery connected therewith."—April 15. 

John Lord, of Friday-bridge, in Birmingham, merchant, for ** Improvements in auj- 
plying steam-boilera with water." (Being а communication.)—April 15. 

John Taylor, af the Adelphi, gentleman, for © Improvements in separating metals from 
each other, and frum certain combinations with other substances." (Being a communica- 
tion.)—A pril 15. 

John Pelton, of Bolton-percy, near Tadcaster, station master, for '' Improvements in 
wafers, and in the means of securing letters and notes from being surreptitiously opened.” 
—April 15. 

James Muspratt, of Liverpool, gentleman, for “" Jmprovementa іп the manufacture ot 
ianure."—April 15. 

Moses Poole, of London, gentleman, for ** Improvements in the construction of tapa or 
cocks." (Being a communication.)—À pril 15. 

Henry Phillips, of Clist Honiton, Devonshire, chemiat, for ** Improvements In purifyiog 
gas."'—April 15. 

James Williamson Brooke, of Bagnigge Wells-road, gentleman, for '* Improvements in 
lamps.”—April 15. 

Charles Black, of Adam-street, Adelphi, gentleman, for “ Improvemgnts in the mami- 
facture of horse-shoes."'— April 15. 

_ George Royle, of Church-hill, Wednesbury, Stafford, whitesmith, for “ Improvements 
in locomotive, marine, steam, gas, and other tubes."—Appril 15. 

Hypollite Chanvier, of London, gentleman, for ** Improvements in the manufacture of 
soap.”—April 17. 

James Startin, of Finsbury-place, gantleman, for “ Improvements in boiling liquids ap- 
plicable to many purposes of domestic nse, and particularly to tea or table urns."—April 17. 

Samnel Wilkinson, of Balloon-street, Leeds, mechanic, for “А certain machine to be 
called a patent washing, wringing, and mangling machine."—April 17. 

William Peter Piggott, of Wardrohe-place, Doctors’ Commons, mathematical instru- 
ment-maker, for “ certain Improvementa in mathematical, nautical, optical, and astrono- 
mical instruments, and also іп the mode of manufacturing dials and other gradnated 
plates."—April 17. 

William Shepherd, of Manchester, calico-printer, for ' certain Improvementa in the art 
of printing calicoes and other aurfaces."—Appril 17. 

James Ivers, of Preston, machine-maker, for "certain Improvements In machinery or 
apparatus for preparing, roving, and alubbing cotton, wool, and other Lbrons aubst ances.” 
—April 22. 

Jahn Thomas Perkins, of Monmonth-street, pattern card-maker, for * certain п aprove- 
menta in machinery or apparatus for cutting paper and other fabrics.”"—April 22, 

William Mackie, of Baggot-street, Dublin, builder, for ** Improvements in window eaashes, 
and in fastenings for window-sashes and shutters."—April 22. 

Charles Robert Raper, of Hackney, chemist, for " Improvements in the mannf acture of 
gelatina, "—April 22. 

Charlea Matthew Barker,of Manor place, Walworth, gentleman, far “ Imprivements 
in the mannfacture of matches for obtaining instantaneoua light, part of which ümprove- 
ments are applicable to sawing wood for other purposes."—April 22. 

Alphonse Le Mire de Normandy, of Dalston, gentleman, for “ Improvements. In dis- 
solving tar and shellac, and in rendering fabrics waterproof."—April 22. 

Thamas Moss, of Gainford-street, Barnsbury-road, engraver, for "Improve ments іп 
printing and preparing bankers’ nates, cheques, and other papers, for the бей er preven- 
tion of fraud."—Apri! 22. 

Freeman Roe, of the Strand, engineer, for “ Improvements in the manufactu re of pipes 
for conveying water and other fluids.’’—April 22. 

Charles Lonis Mathurin Fouquet, of Jermyn-atreet, Haymarket, for “ Impro vements in 
the preparation of an artificial vegetable gum, to he used as a substitute for рип Senegal,” 
—April 22, 

Joseph Mandslay and Joshua Field, of Lambeth, engineers, fur “ certain Improvements 
in propelling, and in propelling machinery.” —Anril 24. 

Robert Beart, of Godmanchester, gentleman, for ** Improvements io the manufacture of 
bricks and tiles, "—April 24, 
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HUNGEREORD SUSPENSION BRIDGE. 
(With Three Engrovings, Plates ХТПП, XIV, and ХГ.) 


We present our readers in the accompanying engravings with ample 
illustrations of the details of the Suspension Bridge recently erected 
over the Thames, and connecting Hungerford Market with Lambeth 
on the opposite bank of the river. The engravings are carefully re- 
duced geumetrically from the original working drawings, and by the 
scale attached represent accurately the dimensions of the parts illus- 
trated. Тһе details are highly interesting and exhibit a more than 
ordinary scientific judgment in obviating difficulties which are usually 
attendant upon suspension bridges,—te these details we have con- 
fined our illustrations, as a drawing ofa bridge of such large magni- 
tude as the one before us must necessarily have been on such a very 
small scale, that it would have been perfectly useless to our profes- 
aional readers. 

The Hungerford Bridge is now the ninth structure connecting 
the two parts nf the metropolis on either bank of the Thames—the 
Vauxhall Bridge being the extreme western, and the Thames Tunnel 
extreme eastern of this noble range of public works, unparallelled for 
their magnificence throughout the world. The following account is ex- 
tracted from a paper read by Mr. Cowper belore the Royal Institu- 
tion. 

“This bridge із for foot passengers only : it consists of four broad 
chains, viz. two chains, one above (һе other, сп each side of the plat- 
form ; each chain consists of ten and eleven links alternately, and near 
the piers of eleven and twelve. This increased strength is to meet 
the increased strain which takes place near the piers. The chain of 
the Menai bridge is only five links wide, and the chain of the Hammer- 
smith only six links wide; but the great breadth of the Hungerford 
chain (viz. eleven liuks, or about two feet,) gives them great power to 
resist the effects of the wind, and thus prevent vibration, Two 
brick towers, or campaniles, in the Italian style, are built in the river, 
over which the chains are carried, forming thus a central and two side 
spans. 


рей оргага ате їп С... 
The central span hetween the piers (being 110 feet wider 
Gra (Un ШӨНЕЙ У 5) ос оо рооосо оосо 09 0950000000 
The length between the abutments .................. 13524 feet, 
Шеп опо Oli ера И 06 
Length of each link (7 in. wide, 1 іп, thick) .......... 24 feet. 
Weight of each link .......... S606 0000 оф сті. 
(The connecting pius ате 4% inches diameter.) 
ipheisholemumberofilinks :..................... 2000 
ids: А on ca cane soepoone 715 tons. 
The numher of links in the centre span .............. 1280 
PES ITA Cle tists etal BIO HOO UD DOE 352 tons. 
ООШ ОГ етанол. 14 feet. 
Height above high water at the centre of centre span .. 924 feet. 


80 feet. 
6763 feet. 
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пен еттен созәөзасооровасоссооооол осоо Я 
(Giving а rise of four feet ia the centre. This gives 
additional height for the river traffic, and produces а 
en curve, and prevents any appearauce of swag- 
ging. 
The section of the chains at the centre of centre apan із 296 sq. ia. 
ЖЕР ШИЕ HES oocapooococooonocosococoooco ЗЛО ШВ 


А square inch of iron breaks with 27 or 29 tons, but 17% tons is 
taken as the impairing weight, i e. the weight at which it begins to 


шесі we have, therefore, for the weight the bridge will actually 
ear,— 


296 x 174 tons 9180 tons, while 296 x 5 tons— 1480 tons, 


ia the greatest load that can be pnt upon it. This is taking a crowd 
atanding close together to be 1001. per square foot. The entire 
weight of the chain, the platform, and a full load upon it, would make 
a load vf about 1,000 tons on each pier, being about 83 tons on each 
square foot of brick-work, or not quite 14 cwt. on each square inch. 
The chaios are attached to {агре wrought-iron vertical plates at the 
summits of the piers: these plates are firmly bolted together, and also 
to a strong horizontal plate,—the whole forming what is called a sad- 
dle. The saddle is not fixed to the pier, but rests on fifty friction 
rollers, these resting on a thick iron plate, which is supported by a 
solid mass of iron and timber girders. The picr itself, being pierced 
with archea, may be considered to consist of four culumns of brick- 
work; the girders, therefore, are so arranged, that no weight is thrown 
on the arches, the whole weight resting on the columns. The saddle 
is capable of moving eighteen inches euch way, equal to three feet 
entire motion; so that if either span were crowded the chains would 
adjust themselves, and the strain be still perpendicular upon the piers, 
and have no tendeney to pull the pier over. The method of putting 
up the chains was thus:—Two sets of wire ropes, each consisting of 
Xo, 93.— Voz, VIIL—Junez, 1815, 
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tliree ropes, were hnng from abutment to abutment over the piers, in 
the exact situation the chains were to occupy, —these sco ffold ropes, 
as they may be called, being distant from each other equal to tlie 
length of the connecting pin. А few feet above the scaffold ropes, 
two other ropes were lung in like manner; on these traversed two 
light boxes, very much resembling a carpenter’s bench turned topsy- 
turvy. These cradles, as they are called, were connected together, 
and contained two windlasses, like those over а common well; these 
cradles held the workmen, А barge containing the links was moored 
under the eradles: four men in the cradles liauled up a link; and 
when they had raised it above the scaffuld ropes, tbe connecting pin 
was put through, and the pin being allowed to rest оп the scuffuld 
ropes, of course supported the link. The cradles were then moved 
forward, and two links joined to the single link, then one joined to the 
two; the chain consisting, thus, in the first instance, of alternately 
two and one links. When this two-and-one-link chain was completed, 
the scaffold ropes were not required, the two-and-one-link chaia 
forming, as it were, a scaffold for the rest of the links; and thus was 
this bridge erected without any scaffolding but these few ropes, and 
without the slightest impediment to the navigation, und without а 
single accident. The cost was— 


Mr Chadwick’s contract far brickwork, stone work, and coffer dams £63,000 


Sandys, Сагае and Vivian for iron work .......4 4. өн өнөн 17,000 
580,000 
The money was raised by — 
3200 Shares of 251. £80,000 
By Loan 26,000 
£106,000 


The engineer in chief was Mr. Brunel. The resident engineer Mr. 
P. Pritehard Baly.” 

The first large suspension bridge erected in this country was that 
constructed at Berwick, across the River Tweed : the length was 450 
feet, and the engineer of the bridge was Capt. Sir Samuel Brown. 
The method of constructing bridges by suspension is one of the oldest 
in the annals of engineering. Examples of an exceedingly remote 
date are found in China, and among the aboriginal works of North 
America, but it was not until 1816 that Sir Samuel Brown took out a 
patent for the construction of chain suspension bridges in this country. 

The comparative span, weight, and cost, of the three largest suspen- 
sion bridges in Europe are:— 


Freiburg (wire-rope)..820 fect span.. 902,572 Ib. weight.. £107,000 cost. 
Hungerford (chain) ..676 — ,, .. 1,601,600 " .. £80,000 ,, 
Menai (chain) 5. 0807 |, .. 3,987,664 m ..4&120,000 ,, 


It will be seen that the weight of the wire bridge of Freiburg is 
only one-fourth that of the Menai bridge, though 294 feet longer ; the 
difference of cost is also £13,000 in favour of the former structure. 
It may, however, be doubted whether a wire bridge is as secure as 
one formed of flat iron bars bolted together, as in the former case the 
metal is liable to much greater injury by oxidation. The Menai 
bridge was constructed in 1526 by Mr. Telford, and ata time when 
engineering effurts were comparatively unaspiring, this work was con- 
sidered a wonderful monument of Mr. Telford's talents; but it is now 
perhaps, notwithstanding the difficulties overcome in its construction, 
considered by engineers rather as a proof of courageous, than of рег- 
fectly successful, enterprise: it lias been subject to a great many 
seriuus accidents, which would probably have been avoided had it been 
erected at a more mature period of art. 

The arrangement of the bars forming the eompound chain on either 
side of the roadway of the Hungeiferd Bridge may be repesented 
thus— 


11 | | 
| ШШШ! ІШ! i'i | 


—It will be seen that by this arrangement each chain consists alter- 
nately of 10 and 11 parallel flat bars. The head of each of these bars 
is perforated to receive a long straight bolt which couuects eacli two 
series of bars together. 

In the Hammersmith bridge the arrangement ia thus— 


ШЫ ү үү | dsl 
ШӨ | (MN үү ТІ 


— Неге the bars are arranged bv threes and sixes: the consequence 
of the bars in each series being of an even number is that their heads 
cannot overlap und be counected by a single bolt, as in the Hungerford 
bridge; but the connection is necessarily formed by u double coup- 
ling bolt. In the Hammersmith bridge the wide interval between 
the chain is the roadway, and the two narrow intervals are footways. 
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Tn Ше case of the Menai tlie arrangement is thus, by series of five 


bars— 
HE I EMEN ГІШІІ 


ШЕЕ! | 
ГТ ТТ ЇЇ OT 


-— Неге, again, the connection of each two series of bars is by a double 
bolt: Шеге are іп this bridge two roadways, It will be observed that 
init, as well as that at Hammersmith, two of the chains are so close 
together as to be liable to dash against each other in a high wind, a 
diaadvantage avoided in the Hungerford bridge. 

We wish to call particular attention to the manner in whieh, in the 
new bridge, the chains are supported by the towers. To a casual ob- 
server it might appear that these towers are of insufficient strength, 
but when it is explained that by the manner in which the chains are 
supported, they exert no lateral strain on the towers, but that their 
pressure is wholly vertical, it will be seen that the only wav in which 
they conld injure the towers is by actually crushing the brickwork of 
which they are composed. This effect is obtained by connecting the 
ends of the chains with a saddle which runs by rollers on a plate in 
the top of each of the towers, and consequently the only elfect of any 
inequality in the expansion or contraction of the chains is to move the 
saddle a few inches forwards or backwards. A somewhat similar method 
has heen employed in the construction of the Menai bridge, except 
that in that case the rollers supporting the saddle run on an arched 
plate instead of a horizontal one. 

Reference to Engravings, Plates XIII., XIV. and XV. 

Fig. 1, Plate 13, is a side view of the Suspension Campanile, showing a 
portion of the main suspension chains A В, suspension bar C, and platform 
D, with the perforated parapet E, the perforation is of cast iran, the cap, 
base and pedestals of timber. 

Fig. 2, Plate 14, is a transverse vicw of the roadway D, and Basement; 
there are to be steps (which are not shawn) to lead down to the floating pier 
for steam hoat passengers to embark and disembark. 

Figs. 3,4 and 5 are a plan, a side view, and a transverse view of the cradle 
used for fixing the main chains. A A are the two scaffolds of Smith’s wire 
topes eash consisting of 3 ropes, inch diameter; A and В two cradles, princi- 
pally formed of timher ; С С windlasses with barrel 5 in. diameter; c œ iron 
ropes, upon which the cradles were suspended by the pulleys D D; the pul- 
leys were fixed in the iron framework E E, to which were suspended hy 
straps tbe two cradles, the latter were 3 feet wide in the clear and 28 feet 
long and 3 feet high, they consisted of truss framed work of timber, the top 
and hottom plates are 3 by 5 and bearers 4 hy 23, the two cradles were con- 
nected across by plates 4 hy 4, and were also supported by a roller F, Sin. dia- 
meter and 3 feet long, which rested upon the two sets of iron wire ropes 
A A, first described ; the windlass barrels C C could be raised and fixed in 
any part of the iron side standards G G, these were again stayed hy the cross 
pieces of timber and iron tyes Н П, and also longitudinally by the piece of 
timber J. The cradle is shown as lifting one end of the links K of the main 
chain, the other end having been previuusly fixed to the bolt L and the two 
links M last fixed. 

Figs. 6, 7 and 8, Plate 15, show one of the saddles. In fig. 6 one half one 
saddle is shown in section and the others as a side view ; tlie saddles con- 
sisted of 13 vertical wrought iron plates а, 13 inch thick, 3 ft. 6 in. high, and 
8 ft. 6 in. long, with two ribs 0 to cach of the outside cheeks, through which 
pass 4 bolts c, 13 inch diameter, with screws and nuts to each end and a 
collar betwcen the vertical plates, these holts tie the whole of the 13 plates 
together, the vertical plates rest upon a horizontal iron hase plate d 4 feet 
long hy 4 feet broad and 8 inches thick, the outer edge chamfered off to 3 
inches thick, the horizontal plate rest upon 25 pairs of iron rollers e, each 
22 inches lang and 4 inches diameter, with iron axles, the ends passing 
throngh an iron side frame 7, inch by 3 inches, and secured by screws and 
nuts, and again hy six other bolts y. The rollers rest upon an iron hase plate й, 
12 ft. 6 in. hy 6 ft. and 21 in. thick; the two plates over and under the rol- 
lers are planed, the lower plete stands upon a solid hase of oak timbers 22 
inches thiek and 20 feet long, with an iron girder between each piece of 
timber—these timbers lie on the top of transverse oak plates 6 inches thick 
leaving a vacancy in the centre part, and these plates are laid проп а bed 
of oak planks 5 inches thick, bedded on the top of the brickwork twa 
feet above the cornice; һу this arrangement the whole of the weight is 
distributed проп the solid part of the brickwork and, entirely removed from 
over the arches. Тһе two saddles are tied across the pier by an iron girder 
10 ft. біп, long, the ends work upon centres, The distance between the cen- 
tres of each pair of saddles is 14 feet. Between the vertical plates а of the 
saddle bars are fixed the 12 upper links z of the main chains, with iron bolts 
13 in. diam. and 2 ft. 1} in. long between the heads. 

Figs. 9 and 10 show tbe coupling halts and suspension plates, the links а, 
of the main chain, inch bv 7 in. and 13 in. at the ends, secnred at the junc- 
tion by a bolt 4, 45 in. diameter and 2 ft. to 2 ft. 2 in. long witb cast iron 
nuts 8 in. diam. and 22 in. thick ; c the suspension plate 11 inch thick 15 in. 
wide and 7 inches deep in the centre, suspended by 2 pair of links, d e, of 
iron 2 hy $ inch; eis suspended to the coupling bolt 0, and 4 to another 
pair of links attached to the cross bar 7, 1 ft. 11 in. long 13 hy ІЗ, resting 
on tlie top of the upper main chain; the suspension bar g, 15 diameter has 
a forked end Л, secured by bolts 13 in, diam. 
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Figs. 11 and 12, side and transverse views of the ends of the girders and 
suspension bar; a suspension strap З by inch 2 ft. 2 in. Jong between the 
plates 6 and c, with a fork at the upper end to attach it by a bolt d, 14 in. 
diam. to the suspension bar g, and the lower end е has а wedge forined hey 
and cleet to bold up the plate с, which is 8 inches square and 4 inch thick, 
the upper plate 2 is 5 hy 7 and } inch thick; / side plate or stringer of tim- 
ber 9 inches square; 4 cross beams or joists, 9 hy 1l inches ; j upper stringer, 
9 һу 9, which forms the lower part of the parapet ; and 4 the platform, under 
the platform are diagonal bolt ties traversing from side to side the whole 
length of the hridge. 

Fig. 13 shows the holding down pier of brickwork A, resting upon piles B, 
driven deep intn the ground, with a platform of titober C resting thereon. D 
is the anchor of iron, through which the links pass, they are secured hy keys 
at the back; the anchor abuts against two cast iron girders E, 5 ft. long, 
bedded іп the solid hrickwork with flanges at each end. 

The whole of the brickwork of the abutments and towers is built in cement. 
The twa towers were erected in coffer dams, the foundation is gravel, and is 
surrounded by sheet piling 15 feet deep. 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 


Much as we complain and have complained—to no sort of purpose 
whatever—of the treatment which architecture receives at the Royal 
Academy, and of the very inadequate space allotted to it, we wish 
that unless it сопа be extended in the manner it onglit to be, the 
space now afforded were even abridged by the whole of the walls 
above seven feet from the floor being given up to oil paintings. Most 
assuredly full one half of the drawings now hung up might be spared 
without being missed, since put where they are they cannot be looked 
at,even when found out by being looked for from the catalogue; 
therefore if good, their merit is quite lost, and if unworthy of being 
aeen they surely are not worthy of being exhibited. We cannot, bow- 
ever, complain of the Academicians for baving encroached too 
largely upon the narrow limits of the architectural room, and there 
securing all the best places for themselves, since they have very gene- 
rously given up the whole of it this year to non-academical exhibitors. 
The architectural props of the Academy do not prop up that room: 
Smirke is of course wholly occupied with the facade and wings of the 
Museum, into which he is putting the entire store of poetic ideas and 
fancies he has accumulated during his professional life;—had we seen 
апу drawing of his we should actually have started, as at some рог- 
tentous and miraculous vision. Professor Cockerell is, we suppose, 
still dreaming about Colonna, Polifilo and Polia,—is perhaps employed 
in preparing an English version of the old Dominican’s crazy produc- 
tion. with its grotesque illustrations. Either Soane greatly exceeded 
his duties as Professor of Architecture in the Academy, or the gen- 
tleman who now holds that office falls far short of his, for he has по- 
exhibited above once since he was appointed to it, and then what 
could hardly be called his own, it consisting of no more than a collect 
tion of Wrens buildings fancifully grouped together. Truly the little 
man оп the top of the column iu Trafalgar Square, has been stuck up 
there to little purpose if he have failed to remind the Professor and 
the other Academician architects that “England expects every шап 
to do his dnty!?’ Barry has not heeded such monition апу more than 
the Professor himself :—et tu Brute!—and are not the public then 
worthy of being allowed to see—nay have they not even some positive 
right to demand to see every vear during the progress of the works, 
what advance is making in the various parts of that vast pile which 
they have to pay for? Is еге no draftsman or architectural painter 
to be fonnd who could make one or two subjects from it every season? 
or are Mr. Barry’s emoluments from that work so trifling that the ex- 
pense of such drawings—thongh they would afterwards furnish his 
own drawing-room—would be an alarming drawback on them? Hard- 
wick follows Barry's example, and many follow the example of the 
four architect academicians. The list of defaulters this season is more 
copious thau usual: among them are both Professor Donaldson, and 
Professor Hosking; Allom, Basevi, Elmes, Ferrey, Kendall senior, 
Poynter, Salvin and Wild. Tite never exhibits—perhaps he is look- 
ing forward to becoming an R.A. ; neither does Pugin, who is, however, 
himself exhibited this season én persond, in a very clever and striking 
antiquely Gothic portrait of him by Herbert. (No. 423), wherein he 
looks—as patelin and doucereux as if he had never written his “ Con- 
trasts," Blore is another architect whom we find here only in effigy, 
namely in a bust in the sculpture-room ; than which we should have 
greatly preferred seeing the design of Worsley Hall, the mansion he 
lias just erected for Lord Francis Egerton, near Manchester. Neither 
do we obtain from the Exhibition any information relative to any other 
of the various buildings going on in that part of the country, for few if 
any of the most distant provincial architects exhibit this season, 
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Still, unpromising as this state of matters is, it must not be hastily | 


concluded that there is a decided and very obvious falling off in the 
architectural department of the Exhibition, this season, On the eon- 
trary if not graced with the most eminent names in the profession, the 
walls display full the average degree and quantum of talent and several 
drawings of singular beauty. Thongl not a few are absent whom we 
expected and should have been glad to meet with lere, there are 
others whom we can cordially welcome, and among them two who, 
although not exactly strangers, greatly surpass what we could have 
looked for from them, judging from what they have before shown us. 
There is a great deal of what is little better than mere filling-up stuff, 
—but when was it ever otherwise? We could spare those „са етіс 
designs, and ¿ironic exercises in architecture which treat us with pro- 
digies of pomposity devoid of a single fresh idea; or else with snch 
trnly extravagant ideas as that put forth in No. 1165, for a Noble- 
maw's Mansion with a prospect tower 100 feet high, “the ascent being 
effected by the aid of machinery." Were the extravagance of such 
a project redeemed in that instance by beauty of design and snblimity 
of effect, we might have been gratified by contemplating upon paper 
what would be too daring and gigantic to realize in execution; but 
the design is uo more than an absurd monstrosity. Without reference 
to that instance in particu'ar, nothing is more common, we may observe, 
than dwarfishness of imagination getting upon the stilts of common- 
place in heroies—like General Tom Thumb throwing himself into the 
attitude of Ajax. While we are satiated with bombastic grandeurs 
of that feeble and insipid stamp, we get very few drawings indeed of 
a class of subjects which unless so shown, the publie geuerally can 
never know any thing at all of except the existence, — we mean In- 
teriors, of which there are many highly worth seeing, but it is impossi- 
ble to obtain aecess tu them except by cither special favour or rare 
accident. Such is the ease with the apartments in the Royal Ex- 
change, belonging to what is called Lloyd's, and consisting of several 
rooms two or three of which are striking, not only for their unusual 
dimensions, but their enusual architectural ерагасќег also :—a couple 
of drawings from them would have been an acquisition to the Exhi- 
bition. But be the cause what it may, architects аге apt to be ex- 
ceedingly jealous of exposing subjects of the kind to the gaze of ex- 
hibition-visitors, choosing rather than to incur such eontamination for 
them, to hide their light under a bushel, and forego the applause that 
the taste so displayed might obtain for them. Some views of the in- 
terior of the Conservative Clubhouse would have been very gratifying 
to many others besides ourselves,—even more so as far as their mere 
enriosity would have been interested; however as there is nothing 
of the kind here, people must form their ideas of the embellishment 
and effect of the hall and other parts of that building from the truthful 
representations of them in the Illustrated News. 

Ip proportion as we are sparingly favoured with drawings of that 
elass, do we feel grateful for them when they occur, and we accord. 
ingly thank Mr. 5. Smirke for permitting 08 to behold Sir Robert 
Peel's new Portrait Gallery at Dravton Manor (No. 1222). Тһе Pre- 
шіегіз name being connected with it, has no donbt attracted to this 
drawing a great many from Пот its intrinsic interest would hardly 
have seenred for it a passing glance, even charming as it is as а draw- 
ing, and it is опе which completely refutes the absurd notion—now we 
hope wearing away—that the view of a mere room ean never form a 
рісіпге without the aid of striking aceessories in furniture and figures, 
or other “accidents?” As anarcliteetural snbjeet, the chief featore in 
its design is the part over-head, or ceiling, which consists of a deep 
cove—of ouk or some other dark wood,—and a transparent plafond of 
plates of ground gluss, which is divided into compartments by orna- 
mental transverse beams, terminating against a sort of caryated figures 
in the cove on each side. The ceiling perhaps predominates too 
mnch іп the design; for the style, which is that of our English Re- 
naissance, is hardly kept up at all except in the sereen of columns— 
corresponding to which Шеге is, we suppose, another at the opposite 
and nearer end of the room, not shown in the drawing. The walls are 
merely hung with green figured silk; yet although that may be suit- 
able enough fora picture gallery under ordinary eirenmstances, it by 
no means accords either with the character of thestyle adopted or the 
design of the cove and ceiling, both which required some sort of 
panelling or compartments on the walls; so far Irom being attended 
with any inconvenience, such decoration of the walls wonld have been 
highly appropriate for u gallery built expressly, it appears, to eontain 
а uniform series of fall length portraits, in a single row of them, and 
80 arranged as to correspond with the divisions of the cove; eonse- 
quently there was nothing to hinder the paintings from being framed 
into similar compartments on the walls. At any rate the pedestals 
of the colnmns onght to have been continued as a dado round the 
room; for even that would have produced a tolerable degree of cor- 
respondence between the upper and lower part of the walls, Instead 
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of which—whether it be owing to an oversight on the part of the 
draftsman or not—the pictures come down lower than the bases of the 
columns, the pedestals of which in consequence look disagreeably 
high, more especially as they are insulated iostead of being continued 
up to the corresponding pilasters against the wall. 

(No. 1125) Interior of Farringdon Hall, Finden aud Lewis, shows ns 
another apartment, in which the ceiling constitutes the principal part 
of the design, and is after the fashion of a timber queen-post rool, 
trnneated above by а horizontal plane of the same breadth as the 
sloping sides, and containing a series of octagon skylight panels. 
There certainly is some novelty in the design, and taking the ceiling 
by itself, it is satisfactory enough, but here again, the style expressed 
by that feature is not at all kept up in any other part ; except, indeed, 
as to eolour, in which respect the whole is singularly of a piece—more 
so Шап is altogether to be recommended, the walls and ceiling being 
precisely alike both as to eclour (light green) and panelling. On the 
other hand, the beams, which are either of dark timber or painted in 
imitation of it, eatch the eye too forcibly, there being nothing else of 
similar hne in the room, and, moreover, cause the room, which is of 
rather low proportions in itself, to appear lower than it otherwise 
would. What is the particular destination of this apartment it is 
diflicult to gness, there being nothing to express its purpose, nor does 
the catalogue give it any name. It is not furnished, nor seems in- 
tended to be so, for the floor is carpetted, bnt for which circumstance 
it might be supposed to be meant for a sort of entrance hall. There 
is no indication of its being a saloou, drawing-room, dining-room, 
library, or sitting or rcception-room of any other kind, and yet there 
are two chimury-pieces on one side of it, and those rather strangely 
close to each other, there being between them only two of the six 
compartments into which the side walls are divided; which circum- 
stance, and that of the walls themselves being panelled with mould- 
ings am! borders, forbids our snpposing that the room is intended to 
serve as a picture gallery, although no pictnres are shown in the 
drawing. The subject of (No. 1154,) View ol Messrs. Williams and 
Sowerby's New Show-room, D. Mocatta, is already known to our 
readers: as a drawing it is by no means satisfactory, and is besides 
hung too low, so that the perspective looks distorted, which is also 
the ease with the preceding subject. We would therelure suggest, 
that if there be really no help fur drawings being hnug so low—some 
even still lower—the inconvenience miglit be in some degree obviated 
by their being inclined upwards, the frames being fixed against a plane 
sloping in that direetion for about three feet from the floor, by which 
means the drawings so placed could be seen by looking upon them, 
without stooping. We might then be able to see such small drawings 
hung next to the floor as (No. 1107), The Gallery at Uplands, Hants, 
by E. Fudge, a new name to us, if 1t be not an awkward misprint in 
the catalogue. However, Шеге is something in the subjeet, and we 
wish there was more of the kind in the Exhibition. At any rate, 
what subjects of the kind there are ought to be plieed where they 
can be well seen, Шеге being so exceedingly few of them. ‘his sea- 
son the above-mentioned four censtitute all, fur interiors of churches, 
or such as are not original designs but merely views, and those froiu 
buildings which are opeu to iuspeetion, and whieh have, perhaps, been 
besides frequently represented befure, hardly belong to the same class. 
Well could we have spared such а very stale subject as (No. 1192), 
“Interior of St. Stephen's, Wallbrook ;" to say the trnth the day for 
admiring it seems to be gone by, the style itself being now altogether 
repudiated for ehureh architecture, all the new designs for charches 
whieh we here find—and have found for some seasons past—being Go- 
thie, and of many of Шеш the chief recommendation must be that they 
come under that denomination—eonsequently are protected from the 
reproach of Pagauism, be it either Greek or Italian. When good in 
design, the merit of such productions is geuerally of a somewhat ne- 
gative kind, inasmuch as they consist of httle more than compilation 
—aecording to the present improved recipe for concocting them, care 
being taken to avoid aught approaching to originality of conception 
or freshness of character. No wonder then that in spite of mechani- 
cal correctness in regard to their individual features, a certain feeble- 
ness and listlessness stamp so many highly respectable things of the 
sort. We meet with an exception in No. 1291, "Interior of au 
Anglican Church now in course. of Erection” J. M. Derrich, 
which thongh so vagucly and cautionsly hinted at, we presume to 
be that of the Holy Cross at Leeds, and if so, that. place will 
possess а very rich and highly enriched specimen of Gothic, not 
only of the Decorated class, bat profusely adorned, if not throughout, 
at least in the portion here shown, with polychromic pamting — 
applied even to the arches and the shafts of the pillars. These last 
very muel resemble those of the correspending portion of Patrington 
Church, Yorkshire,—viz, te entrance to the chancel or aivisiou of 
the plan beneath the tower,—being though exceedingly massive in 
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themselves, composed nf a number of very delicate clustered shafts; 
and the resemhlance is increased hy those which support the chancel 
arches heiag carried up higher than the capitals of the pillars, and 
the springing of the arches, on the sides.—Though only a part of an 
interior, No. 1229, * Monument and Obituary Window,” E. B. Lamb, 
as a design has great merit,—cf excellent character, yet perfectly 
simple: it therefore deserved to be placed somewhat lower, so that 
the design of the painted window could be made out, as well as its 
character perceived. The propriety of using windows for monu- 
mental purposes is however far from being obvious. The same very 
clever architect—than whom no one better understands the genius and 
true sentiment of the medieval style,—gives us in No. 1259, 
“А Design for a Chapel proposed to be erected at Holloway,” some- 
thing greatly superior to the buildings of that class around the metro- 
polis, as would perhaps have been rendered more strikingly apparent 
had the design actually chosen been exhibited also: as it is not, we 
must wait until the building itself shall be erected before we cau judge 
what sort of taste the committee showed in preferring it to the one 
here at the Acadeiny.—There are again this year some drawings of 
the designs for the Nunhead Cemetery Chapel, у12., 1175 and 1196, 
by W. Н. Brakspear, and 1289, by T. Little, the successful competi- 
tor, who now exhibits “a section of the Antechapel, showing the pro- 
posed arrangement of monumental tablets and inscriptions ;"—all of 
them tasteful drawings, but only іп sepia, and otherwise of too modest 
a character to attract notice in ап exhibition room, where most of the 
paintings are studiously coloured up, and some of them almost flagi- 
tiously so, making a parade of fierce scarlet and lobster-complexioned 
bricks,—of skies more intense than heavenly blue,—and of figures and 
other ad capiandum fillings-up, to make amends for or conceal their 
deficiency in architectural interest.—No. 1207 “Restoration of the 
Church of the Legislation and of the parish of St. Margaret," W, 
Bardwell (the author of * Ancient and Modern Temples”) is, we sup- 
pose, merely a volunteer idea for rebuilding—at least in regard to its 
exterior—that structure; and certainly were it to һе so refashioned 
it would be as handsome as from the mutilations which it has suffered 
it is now unsightly, yet we question if its entire removal would not be 
agreater improvement. The ‘Legislation’ would not miss it. 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional information be required ав to any 

stent, the same may be obtained by apulying to Mr. LAXTON at the Office of this 
3o URNAL,) 


IMPROVEMENTS IN THE MANUFACTURE OF SUGAR. 

Henay Оука Бовіхвоз, Old Jewry, City, and of Mill Wall Iron 
Works, Poplar, engineer. for “certain improvements in steam machinery and 
apparatus for the manufacture and refining of sugar."— Granted October 10, 
1844; Enrolled April 10, 1845, 


The improvements are very important, and consist of four parts. The first 
relates to the machinery for obtaining the juice of the sugar cane, commonly 
called a steam engine and sugar mill. Upon the usual mode of constructing 
these, the ateam engine, the driving gear, or connecting whee’s, and the mill, 
are each adapted 10 be supported upon three separate foundations of timber 
or masonry, of different heights from the ground, or levels respectively, 
ihar is to say, the motor, the machinery communicating motion or power, 
and the operating machine are connected to each other by their moving 
parts only. Upon the new mode of constrocting the same, the three divi- 
sions of the machinery are shaped and adapted in sich manner that the lower 
extremities of the fixed parts are in the same plane with each other, and rest 
upon and fixed to a base plate or base frame of iron ; thus they are connected 
by their fixed parts, as well as by their moving ports, and form one self-de- 
pendent machine, termed by the inventor a “steam cane m Il.” 

The second improvement relates a'so to the machinery for obtaining the 
juice of the sugar-cane, enmmonly called the suyar-mill, considered apart 
from its connection with the motor, that 15 to say, to the operating machine only. 
In the common horizontal mill the rolls or pressing cylinders are three in 
number, and are placed with one above acting upon ur against two below. In 
this new horizontal sugar-cane mill the rolls are fuur in number, and placed 
in pairs, two above and two below, each upper roll acting upon or against a 
lower one, the canes passing continuously between the two pairs of rolls, 
Each upper roll is placed a little in advance of the lower ral] against which 
it acts, so that the canes when undergoing the pressure of each pair of roils 
are in an inclined upward position, and the juice pressed out of them or libe- 
rated does not pass through with the canes, but falls down in front of each 
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lower roll into the mill-hed or receiver. Each pair of rolls has its own tie- 
holts placed in the exact direction of the strain, so that all the severing force 
of the action of pressing or crushing the canes is borne by the said tie-holts 
and the cast iron side-frames have merely to perform the office of supports’ 
In connection with the above described arrangement of the pressing eylinder, 
of a sugar-cane mill the inventor introduces his Cane-feeding Apparatus, ра- 
tented by him in 1840, іп such a manner that the end of the moving platform 
thereof comes under the upper one of the {first pair of rolls of the mill, and 
delivers the canes properly to the action of the mill : the said upper rol] thus 
tak ing the place of the small upper roll of the feeding apparatus. 

The third part of the improvements relates to the conversion of manufac- 
ture of the juice of the cane into sugar, and the refining of sugar. The pre- 
sent process, termed clarification or clarifying, to which cane juice is first 
suhjectel is not materially changed or altered. When the cane juice is clari- 
fied and collected into a reservoir, it is injected or pumped into a close iron 
vessel, called a Close Evnporator ; in this vessel the juice is subjected to the 
heat of an ordinary fire placed in a fire-grate underneath, and evaporated or 
boiled till about one-half of the aqueous constituent is driven off. The va- 
pour is not permitted 16 flow out til! a certain pressure above that of the at- 
mosphere is obtained. This vapour or steam is disposed of as hereinafter point- 
ed out. The juice thus boiled is then permitted to flow from the close eva- 
porator through a pipe leading from near the bottom to the 1op of a metallic 
vessel called a Surface Filtrator ; this vessel is also made close or steam-tight, 
and may be of any strong and convenient shape. The caver is made to re- 
move: Within the vessel are placed in alternate layers textile fabric or fil- 
tering cloth and wicker or pierced metallic plates; through these the juice is 
gently urged or forced by means of the pressure of steam in the close evapo- 
rator, at such a rate as may be found best, the rate being perfectly controlled 
by a cock placed in tlie exit pipe. The juice is now deprived. of its feculen- 
cies, but is not yet chemically purified. 1n order to accomplish this latter 
object the exit-pipe of the surface filtrator is made to communicate with a 
vessel similar to it in its external form, which is ealled a Charcon! Filtrator ; 
this vessel has a false bottum-plate pierced with holes, and contains animal 
or bone charcoal, of the nsual description of the sugar refineries. Through 
this medium the juice isin like manner urged, and escapes through a pipe 
and regulating cock into an open vessel, called a Filtered Syrup Reservoir. 

Another arrangement of the process is the following :—the liquor or syrup 
instead of being evaporated to the degree state in the close evaporator һу 
fire heat, is allowed at an earlier stage to flow into a second close evaporator, 
similar in its construction to the vacuum evaporator, described hereinafter, 
and heated by the steam emanating from the juice in the first close evapora- 
tor, until the degree of density named is attained, it is then permitted to flow 
into the filtraring vessels as described. At this point it is no longer deemed 
proper to submit the syrup to the action of the high temperature of fire heat, 
and in order to evaporate the remainder of the aqueous cunstitaent and соп- 
vert the syrup into sugar syrup, it is evaporated in vacuo, by the action of 
steam heat in a metallic vessel, called a Vacuum Evaporator ; this vessel is 
made of a cylindrical form, placed horizontally; at each end is а space or 
compartment formed by a plate or plates of metal; between these compart- 
ments, and communicating with them, are placed straight tubes, the ends 
of which are let into and fixed to the plates forming the compartments. The 
1 quor ог syrop to be cvaporated is placed in the body of the vessel through 
which these tubes pass, and the steam le: in to the two end compartments and 
within the tubes, gives off to the syrup its heat and evaporates it to the re- 
quired degree of specific gravity. The vacuum or partial vacuum over the 
surface of the syrup within the vacuom evaporator, is produced by the com- 
mon mode of a condenser and air pump. Whea the syrup is thus finished, 
it is discharged from the vacuum evaporator and crystallized in the usual 
мау, 

The steam produced from the juice іп the close evaporator abaved referred 
to, is employed to supply the vacuum evaporator and the clarifying pans, or 
a steam engine; thus ane fire may suffice for all the processes of the manu- 
facture of the cane juice into sugar; and water сап he dispensed with, 

In the refining of sugar the same kinds of filtrating vessels, or a series 
thereof are employed, each being steam-tight or close, and communicating 
with each other from bottom io ton; but in this case as there is no close 
evaporator from which steam is produced, the flow ot the syrup is actuated 
by a small supply of steam from a steam boiler to keep a pressure on the sur- 
face of the syrup, within the vessel or reservoir containing the syrup to be 
operated upon. 

The fourth improvement is the making of the vacuum pan used in the 
manufacture of sugar, or in the refining of sugar, of cast iron, and in the 
manner described above. 


COPPER ORES, 


Wituan Henry Rircuig, of Lincoln’s Inn, in the county of Middlesex, 
gentleman, for ‘‘improvements tn obtaining copper from ores.” (Being a com- 
munication.)—Granted October 10, 1844; Enrolled April 10, 1845. Reported 
in the London Journal, 


1845.] 


This invention relates to using galvanic currents for precipitating copper 
from solutions of sulphate of copper, obtained by dissolving copper ores. 1n 
previous attempts to effect this object, the exciting liquid and the solution of 
eopper have been kept separate; hut, in the present instance, the exciting 
liquid is in contact with the solution of copper. Another improvement con- 
sists in the application of cast-iron for receiving the precipitated copper ; 
though, when using other parts of the Invention, other metal sorfaces may Le 
employed, and these surfaces the inventor calls the " generating surfaces.” 
Another part of this invention consists in combining sulphate of iron or zinc 
with copper ores, when they are being caleined or roasted. 

The ores are mixed with as much sulphate of iron or zine, in the state of 
crystals, as will be equal to one-fifth of the quantity of sulphate of copper 
contained In them; they are then calcined in the ordinary manner, and are 
afterwards dissolved ; the solution is then put into any snitable vessel, and 
on the top of it 1s placed a solution of sulphate of iron, for the exciting solu- 
tion, as shown in the annexed engraving, wherein a is the vessel, b the solu- 
tion of the ores, and e the exciting 
solution. А cast-iron plate ог“ ge- 
nerating surlace," d, and a “ con- 
dacting surface” or plate of lead, or 
other suitable metal, e, are now in- 
troduced, and Leing suspended from 
a rod of copper, or other suitable ma- 
terial, f, the copper in the solution 
beccmes deposited on the leaden 
plate: as many pairs of cast-iron 
and leaden plates may be used as the 
vesael a, will contain. 

Owing to the diflerence in their 
specific gravity, the ;solotion of sul- 
phate of copper will be at the lower 
part of the vessel a, and the solution 
of sulphate of iron at the upper part, 
and they will remain in contact without mixing. In the course of working 
the solution of sulphate of copper will become lighter at the upper part that 
lower down, and should be drawn off when it has lost about half its copper ; 
the solution of sulphate of iron, which is made by mixing two parts of water 
with one part of a saturated solution, becomes heavier at the lower part than 
at the upper, and should be drawn off when it is as dense as the weak solu- 
tion of sulpbate uf copper that is being drawn off. To keep up a constant 
equilibrium in the liquids, ап outlet g, is applied to the vessel a, so that the 
solution of salphate of copper may flow off at the upper part, whilst an equal 
quantity is entering at the inlet 4 ; and there is an outlet i, for carrying off 
the solntion of sulphate of iron, at the lower part of that liquid, whilst a 
corresponding quantity is admitted into the vessel а, at the iulet 7: the sul- 
phate of iron, thus drawn off, may be erystallized, and used in the process of 
caleining the ores. 

The patentee claims, firstly,—combining with the roasting of ores, sulphate 
of iron or zine, Secondly,—the mode, herein deseribed, of manufacturiog 
copper, by using the exciüng liquid in contact with the solution of copper, 
Thirdly,—the use of cast-iron for what he terms the generating surfaces 
Fourthly,—the use of sulphate of iron as the exciting liquid, when using gal-' 
үзпіс corrents to precipitate copper. 


ARTIFICIAL STONE. 


FaEpEntc& Ransome, of Ipswich, caster, for “ Improvements in the manufac- 
ture of artificial stone for grinding and other purposes. "—Granted Oct. 22, 1844 ; 
Enrolled April 1845. 

This invention consists, first of producing artificial stone for grinding and 
other purposes, by employing a solution of silica as a means of cementing 
broken stone, sand, or other convenient earthy or metallic matters; and se- 
condly in causing artificial stone, produced by cementing broken stone, sand, 
or other convenient earthy or metallic matters with a solution of silica, to be 
subjected to pressure in moulds, by hydraulic or other mechanical pressure. 
The great object of the invention is to use a solution of silex as a cementing 
material for combining unealeined materials into substances resembling stone 
of different kinds, depending on the material used and according to the pres- 
sure to which the substances ате to he applied, thus when Г. grinding pur- 
poses, pulverised or broken burr-stone is preferred ; and for imitating Bath- 
stone, pulverised or broken Bath-stone; and for granite, broken granite; such 
materials are to he used in a broken or pulverised state, sitled so that the 
granular parts may be as equal as may be; or other brokeu stone or earthy 
matters or sand may be used, and mixtures thereof made to produce varied 


characters of artificial stone. P 
The solution of silica, called Ly the patentee ‘silicious paste or cement,” 


is prepared in the following manner—100 ib. of crystallized carhonate of soda 
(subearbonate of soda, or in commerce called soda), is dissolved in about 50 
gallons of water; the carbonate of soda is then rendered caustic in the usual 
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manner by means of lime; or, instead of carbonate of soda, about 50 Jb. of 
earbonate of potash, usually called pearlash, may be used. The caustic alka- 
line solution is redueed to about 20 or 25 gallons by heat, and then put with 
about 100 Ib. of fioely broken flints, ur other convenient silicious substance, 
into an iran boiler or digester and heated 10 or 12 hours up to a pressure of 
about 60 Ib, to the square inch, and frequently stirred. When the mixture із 
incorporated it is removed from the boil г and passed through a sieve to re- 
move any undissolved stone ; the cement is then fit for use, or may he tem- 
pered to any required conststency hy the admixture of sand or finely pow- 
dered flint. Vor the purpose calcined flint is generally used, and if too thick 
for the purpose the same is reduced by adding water. 

For manufacturing mill-stones for grinding the following proportions are 
taken—the silicious cement one part, of finely powdered flint or powdered 
pipe clay one part, and of fragments of burr or other suitable stone three or 
four parts, which is regulated by the size of the fragments which should be 
as uniform and free from dirt or earthy matter as possible; the above ingre- 
dients are to be well mixed and incorporated together, when it may be com- 
pressed in iron moulds uoder mechanical pressure. When the stone thus 
formed is removed from the mould, it is to be allowed to dry at common 
temperature for about 24 hours, when it may generally be removed into an 
oven or dryiog room where tlie temperature is to be gradually raised to that 
of boiling water, or even beyond that point. lu hke manner when manofac- 
turing artificial stone for other purposes, granite, common sand, or fragments 
of any convenient silicious or other hard stone or substance are used, and 
mixed with from cne-fourth to one-sixth of the silicious puste or cement, so 
as to form by trituration an uniform mixture of the cement and silicious par- 
ticles. 

The claim is, frst for the mode of manufacturing artificial stone for grind- 
ing and other purposes by cementing broken or pulverised stone, sand, earthy 
or metallic matters with a solution of silica; and secondly the subjecting ar- 
tificial stone produced by the aid of a solution of silica with broken or pul- 
verised stone, sand, earthy or metallic matters, to hydraulic or other me- 
chanical pressure in moulds. 


STEAM CONDENSER FOR ATMOSPHERIC RAILWAYS. 

James Nasmytu, of Patricroft, Lancaster, engineer, and CHARLES May, of 
Ipswich, engineer, for *' improrements in working atmospheric railways and ія 
machinery for constructing the apparatus employed therein." — Granted October 
22, 1644; Enrolled April 22, 1845. 

Mr. Nasmyth has favoured us with the followiog account of his invention. 
Tbe idea is analogous to that of the condensers of atmospheric steam engines, 
and here receives a very ingenious application. We have, in effect, in this 
invention the work of a steam engine performed without the emplo: ment of 
the piston. We do not think there would be much loss from the steam 
mixing with the air, for ia whatever manner the particles of steam might be 
arranged with respect to those of air while driving it out, still it is clear that 
whatever steam was admitted to the condenser would displace so much air, 
and therefore do [ull duty whether it preserve integrity of stratum or not. 
Тһе only loss occasioned by inequality in the stratum of steam, or—so to 
speak—by part of tbe steam protruding beyond the rest, would be that that 
part would escape, instead of remaining in the receiver to be condensed , but 
this loss would be very trifling. 

A graver ground of apprehension is whether much of the steam would not 
be lost hy condensation with the cold air supplied to the condenser for each 
operation. Ап experiment might easily Бе made оп a small seale Бу which 
the steam mixed with air and escaping with it from the receiver could Ше con- 
densed and measured; also the steam condensed by contact with the cold air 
in the receiver could be measured separately from the water for injection. and 
the steam condensed by that: these two measurements would give the total 
loss with great accuracy. 

“The сіне) difficulty which stands in the way of the atmospheric railway 
system is the much greater expenditure of fuelin the production of the motive 
power as compared with the locomotive engine system; this objection (and a 
serious опе it is) arises from loss of power in the means at present employed 
for the production of the vacuum in the atmospheric pipe, as also from leak- 
age in the long valve which covers the slit in 1t. Much ingenuity is being 
exercised at present to remedy the leakage of the long valve, with what sue- 
cess time alone ean show. It is, however, in the economizing the production 
of the vacuum itself to which we ought to look as the source from whence the 
most important improvement must come, and it is with an aim to the attain- 
me.t of this object a system has been invented of forming vacuum by the 
direct use of steam alone, which from its extreme simplicity and efficieney 
bids fair to bring about the most important results іп economising the pro- 
duction of the motive power for service of the atmospheric railway. 

Тһе principle on which this invention is founded consists simply in the 
employment of steam as an air dislodging agent in place of the piston of an 
air pump, by which all frietion and complex machinery is done away with, 
and the whole apparatus reduced to a simple boiler and a few tall air tight 
vessels, which perform all the functions of steam engine алі air pumps, 
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Reference to fig. 1 cxhibits the general arrangement of the apparatus in 
question. It eonsists of a set of two or more tall opright air-tight ehambers 
or vessels which are supplied with steam from a suitable low pressure boiler: 
these vessels may be ot any suitable capacity, the dimensions figured in will 
show what is intended in this respect, In order to produce the vacnum by 
such apparatus, steam is in the first place permitted to flow in at the upper 
end of each vessel, which steam as it entersis forced to occupy the upper 
part of these vessels and as it continues to flow in (without in the slightest 
degree mingling with the air), it depresses and forces out at the valves below 
all the contained air. ltis important to remark that by the peculiar mode in 
wbich the steam is admitted to these chambers there is not the slightest 
mingling of the air with the steam—the stratum separating the two is as per- 
fectly defined as if the steam were a piston descending and expelling the air 
out at the bottom as it gradually occupies the place of the air. This system 
of vertical displacement is the grand feature of the invention. Assoon as the 
air is all gone from A B and C, the valve V is moved into the position as seen 
in fig. 2. and the injection of culd water admitted to the condenser C, the үс- 
sult of this is the instant formation of a very perfect vacuum in vessel В; 
this being the case the valve H is opened to the atmospheric railway main 
pipe M, and such portion of the air withdrawn from it as is due to the relative 
capacity of the pipe as compared with that of the vessel B. 

The moment this is accomplished the valve V is slid along into the position 
fig 3, the consequence of which is an immediate transfer of nearly all such 
portion of steam from vessel A as the contents of D was, minus the balance 
of the atmosphere; in this action B aets on the contents of A as a sort of 
preliminary condenser, with this important advantage, that we employ a con- 
siderable portion of the steam that was in A to refill the vessel B, and so pre- 
pare it for the admission of fresh steam from the boiler. The valve V con- 
tinues to slide on into position fig. 4, when the entire steam remaining in А 
is condensed hy C, and its contents left in the state of nearly perfect vacuum ; 
the valve F is then apened to the atmospheric pipe M, and A then abstracts 
it contents, or nearly so, from М, so that at each alternate action of А and 
B we have the same action as if A and B were (as they really in effect are) 
vast air pumps, the steam acting in them as a piston, but with this important 
advantage that there is no friction whatever. Some idea of the rapidity with 
which steam сап іп such a case flow into and be withdrawn from such vast 
chambers cr vessels, may be formed by referring to the rapidity of action in 
the case of large steam engines, the action of steam flowing in and out of 
such vessels under such circumstances as required or presented here is nearly 
as quick as thought. 

So that all that is requisite to cause these two vast vessels (or as many 
more as may be thought requisite to act as a set) to act as air pumps is simply 
to cause the valve V to push backwards and forwards, as indicated by the 
positions in figs. 2, 3, and 4, in all ordinary cases 4 or 5 fills of such vessels 
as indieated in fig. 1, would extract the air from the atmospheric pipe be- 
tween station and station and hring all into action. 

One very important advantage іп this most simple and direct mode of pro- 
ducing vacuum directly is this, that previous to the starting of the train 
the entire set of four great chambers may be previously brought into the 
condition of one vast magazine of vacuum, so that on the signal being given 
all that has to be done is to open the valve leading to the atmospheric main 
and in an instant such will be the energetic effect of this chamber of vacuum 
on the long valve as to cause it ta close down tightly all at once, and so en- 
tirely remove the risk of that leakage which is certain to exist for a long time 
in the case of gradual exhaustion by ihe comparatively slow action of the air 
pump; this gradual closing of the valve is one of the most fertile sources of 
loss of power in the present system, һи! by the energetic effect of a rapid air 
exhaustion, as here proposed, not ooly would the valve be closed tight down 
АП along the length, but also such a vacuum formed in the pipe as to be in 
all ordinary cases quite equal to do the duty of drawing the train along. In 
order to render the action of the valve V self acting, Шеге are two smal} 
tanks of water at Land N placed directly over the discharge valves Е, б, 
the action of these are as follow—suppose the air being expelled from chamber 
A, this air would pass out by the valve Ё, and bubbling up through the water 
in the tank L some of it would collect under the gasometer K and raise is up, 
there being a hole in the top of this gasometer or inverted tank K it will be 
kept in suspension just so long as there is air being given out from the valve 
E, the instant the last bubble of air is gone out, and the steam begins to 
meet the water, К is no longer sustained, and sinking down by reason of the 
escape of the air from the hole at the top as it sinks it draws the valve V 
across into the desired position, and then the tank N begins to prepare in like 
manner for the performance of its duty. Thus is given to the machine a 
power of nice discrimination as to the esaet moment when all the air is gone 
out, and consequently the proper time to reverse the action of the valve. 

The entire success of the enterprise, however, depends on the тег сай dis- 
placement ; any attempt to dislodge air by steam directly by any other means 
would notanswer. Experiments on the subject show that such is the differ- 
ence in the specific gravity of steam of low pressure, especially as compared 

with atmospheric air, that if steam be permitted to enter gently at the upper 
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end of a tall upright vessel, іп that case the plane of separation of the 
steam from the air will be found to preserve a very remarkable integrity of 
strata—air is the worst material to convey heat by communication DOWNWARD” 
Consequently as the steam flows in at the top it soon forms (at the stratum 
of separation) a quiescent bed fur itself to rest on, which goes down alo: g 
with tlie descending column of steam to all practical intent like a piston with 
no friction. 

It is proposed to line the inside as well as the outside of the chamber with 
wood to keep it warm, and so prevent the air from robbing us of heat or 
fuel. In order to secure a gentle flowing in af the steam in an uniform de- 
scending column the low pressure steam is at first let in very gently, and as 
an additional precaution against any mixture with the air a cup ordish-formed 
plate is placed opposite the entrance-pipe, which assists the lateral or hori- 
zontal diffusion of the steam ; as a second precaution a perforated plate is 
used, which further has the eflect of preventing any undue local disturbance 
of the column of air; the result is that the steam descends with a horizontal 
understratum like the clouds on a fine summer day, resting on the top of the 
column of air and depressing it, and forcing it out at the front exit valve 
below, which affords а very free exit for it. 1t is not intended in practice to 
apply the leaky gasometer to do the valve moving duiy direct, but simply as 
in the case of a pumping engine to draw the bolt which permits the valve- 
moving agency to come into action, asmall portion of our magazine of va- 
cuum will supply ample means of obtaining the valve-moving agency ; but if 
tlie apparatus were done on а scale jarge encugh one supply of steam to the set 
and one condensation would form cubic contents of nearly pure vacuum quite 
equal to the exhaustion of the pipe to the moderate amount they require, 
viz, 8]b. or so; the energetic «Несі produced on the long valve by the 
opening the main to such a chamber or magazine of nearly pure vacuum 
would eause the long valve to flap down tight in an instant, and so save a 
vast amount of loss of power and time as at present, when it has to remain 
іп a leaky condition till the air-pumps have brought the vacuum to the valve. 
closing point.” 


DIFFERENTIAL STEAM ENGINES. 


Joun Grieve, of Portobello, Edinburgh, engineer, for “сез fain Improvements 
in the production and use of steam applicable to steam engines.""— Granted Oct, 
17, 1814; Enrolled April 17, 1845. (With Engravings, see Plate ХЕТ.) 

‘The first improvement is founded on the principle that small additions of 
temperature produce a great increase in the expansive force or power of steam 
which increases with the temperature, and that high temperatures are easier 
maintained as the cooliny medium is diminished; to effect this the inventor 
uses two or mure steam vessels, a generator and receiver or receivers, both or 
all closed to or from the atmosphere, and having regulating valyes of different 
Joads, the lesser load on the receiver. 

The steam after being formed in the generator is passed into the receiver, as 
hereafter described, where its expansive force 15 diminished, and the water in 
the receiver heing only what is required for the production of steam, is raised 
io any degree of heat that may be wanted, less than the temperature in tha 
generator, by means of loading tlie valve of the receiver to a greater or less 
extent ; the water in the receiver, after being heated, is forced into the gene- 
rator by a pump. Steam engines formed on this principle the inventor names 
* Differential Steam Isngines,”’ as it ts from the difference of temperature be- 
tween the generator and receiver that the power for propelling the engine is 
derived. 

The inventor makes seven different claims for generating steam in а sepa- 
rate vessel calle. a generator, an] collecting the steam therefrom in another 
vessel called a receiver, either befure or after it has driven the engine for the 
purpose of heating the water in such receiver, to be raised into steam for 
driving an engine, or for feeding the generator with hot water, One of the 
arrangements is shown in the engravings, figs. ] and 2, Plate XVI, 

In the diawings the same letters on each figure of the same vessel refer to 
the same parts. Fig. 1 is a vertical section of a spherical Shaped steam 
boiler or generator; А the furnace, B ash-pit, C flues leading from each side 
of the furnace to D, which is a horizontal flue stretching across the lower 
part of the boiler, là a vertical flue. on the top of which is placed a funnel. 
(1n land engines the boiler may be surrounded by a dome of brick or mason 
work, leaving a space between for the flame and smoke to circulate with a 
fiue taken from the bottom of the casing, or any other part as may be de- 
sirable to the chimney.) Ға tube made of hoiler piate, on the top of which 
is placed the plate G, for the safety valves П. 1 lever, K rod for regulating 
the pressure on safety valves, L furnace door, M damp r plate, N steam pipe, 
О sludge pipe, P door (lined inside with fire brick) for cleaning ont Ицеѕ, see 
fig. 2; Qman-hole door, R pipe for supplying the generator with water from 
reeeiver delivered at Z, 5 force pump to supply the generator with water, T 
two-way cock, V boxes for valves opening towards the generator, W pipe for 
returning surplus water to receiver, X casing for flue 14. а apen cr perforated 
plate near the surface of the water t keep the water froin shifting heavily. 
Fig. 2 is а vertical section of the receiver (a cy mdrical. shaped vessel with 
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кепі-врһегіса! ends); f steam pipe for ingress of steam, g plates for more 
rapidly transmitting the heat from the steam to the water, i end of pipe for 
supplying the receiver with water, and having a valve opening inwards, the 
water to be supplied with force pump (not showr) or otherwise, where it may 
be most expedient with one or two engines working ; А steam pipe to be used 
only when the steam is snpplied from the reeciver to a second engine, I 
steam tube, G valve-plate valve, this steam tube with its regulating valve оп 
the receiver may be used or not when steam is taken from this vessel to a 
second engine. When a sinule engine is to be used it may be placed between 
the generator and receiver (figs, 1 and 2), the steam from fig. | entering the 
cylinder by the steam pipe N. and after propelling the piston itis ennducted 
from the eduction pipe through the steam pipe ff into the receiver, where it 
heats the water in this vessel, becomes of less expansive force in consequence, 
and is passed into the atmosphere through the fregulating valve 11, бу. + 
When two steam engines or cylinders are to be used the steam for the second 
engine 1s taken from the receiver and passed through its cylinder by means 
of the stem pipe A, which 1s only used where two engines are in use, and is 
afterwards wasted through an air pump and condenser attached to tle second 
engine. This system of supplying cylinders with the same steam can be ex- 
tended to more than two cylinders when it may be required. 

The second improvement is for the formation of a boiler having two or 
more furnaces, with the flues carried by а curved flue into a liurizontal flue 
stretching across the boiler at right angles to the furnaces, and then carried 
up into a single chimney, as shown in the drawings annexed to the specit- 
cation. 


DOOR AND WINDOW FASTENINGS. 


Wiraax Bewrry, uf. Dublin, gentleman, for “improvements in fastenings 
for doors, windows, and other places, where fastenings are used," —Granted No- 
vember 2, 1844; Enrolled May 2, 1815. 

The object of the inventor is intended to arrange the parts of a lock for 
fastening doors, windows and other places in such a manner that the bolt of 
such lock may he set free by the act of closing the door, and thereby fasten 
the same, and that by the moving of the bolt in order to open the door, shall 
bring the bolt in such a position as to be held by certain mechanical arrange- 
ments. The bolt of the lock simply consists of a lateh or lever bolt, which 
is constantly furced outwards by means of a spring, the length of movement 
being regulated by a vin or stop, there is also a spring whieh, when the bolt 
is moved back for the purpose of unfastening the door, which is done by 
means of a handle. that retains the bolt in such a position until it is moved 
ont of the way, which is effected by means of a projection fixed on the strik- 
ing plate, against which projection the spring comes when in the act of clos- 
iog the door, and immediately this spring is acted upon, the bolt is released 
so ав to fasten the door. 


DRESSING ORES. 


Wiman Bruxros, of Pool, near Truro, Cornwall, for ‘ Improvements. in 
apparatus for dressing ores.’ —Granted Nay, 2, 1844; Enrolled May, 1815. 


This invention consists of an impraved method of submitting ores or mate- 
tials containing ores to the action of a stream of water, by depositing them 
upon an inclined table, maveable eithee continually or occasionally upward 
against the stream, whereby the waste із (as in the ordinary methods prae- 
tised) washed off at the bottom of the incline, whilst the clean or dressed ore: 
by its superior gravity, settles upon the moving table and with it is earried 
upwards beyond the influence of the washing stream and ultimately deposited 
into a separate vessel. 

The means by whieh the same is performed is as follows: an inclined 
moveable table is made with a long sheet of painted cloth with the two ends 
united, when it becomes an endless band, along each edge aud on the outer 
side is sewed a strip of thick woollen cloth enclosing a sott hempen торе, 
which forms a ledge or margin {о prevent the materials being washed over, 
and for the transverse support of the cloth are fixed slight pieces of timber 
extending the whole width of the cloth inside, and at equal and short dis- 
tances, by copper nails driven through the said margin into the transverse 
pieces of timber, and for the support and application of the eloth thus pre- 
pared a roller is applied, about 1 inch longer than the width of the cloth, 
having бог 8 bars fixed upon its periphery parallel to its axis, and at equal 
and such distanees as wil] suit and act as detents against the transverse tim- 
bers inside the cloth. This roller is supported by its gudgeons between two 
strong pieces of timber built into and projecting from a wall, There is also 
a frame of timber about } ft. 6 in. longer than the intended length uf the in- 
clined table, composed of two sides fixed together by several cross bars of 
timber, each about 1 inch longer than the width of the cloth, upon these 
cross bars are fixed four or тоге lungitudinal bearers, upon which the trans- 
verse pieces of timber fixed to the inner surface of the cloth bear and slide 
when the frame 15 at work, and at the lower end of this frame is fixed another 
roller without detenls, of the same length and parallel to the head roller, its 
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upper surface is in the same plane with the upper sides of the longitudinal 
bearers. The upper end of this frame is supported by and between the head- 
stocks, and the lower end suspended Ly a serewed той on each side to a fixed 
cross piece, by which the inclination of the table may be adjusted to suit the 
nature of the materials to be operated upon ; and at about one-third of the 
length of the frame from the foot roller is fixed another roller tn the lower 
edge of the sides of the frame. Upon the frame and rollers the endless clotli 
travels, passing from the head roller along the longitudinal bearers to the 
foot roller, then over the under roller, between which and the head roller the 
cloth hangs in a curve with its face downward, and low enough to reach about 
2 inches within a cistern filled with water wherein the ore is deposited as the 
cloth revolves. At one quarter part of the length of the table downward is 
fixed an inclined board with diverging channels to distribute upon the whole 
width of the table the stuff to be dressed liquified with water, whilst a stream 
of clear water is made to flow uniformly over the edge of a level board upon 
the head or upper end of the table and the whole of its width. 
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When to Ше apparatus thus described power is applied to turn the head 
roller in the direction to move the cloth from the font roller upward, and urey 
water and clean water in proper quantities are permitted to flow upon the 
table, it presents a moveable inclined table extending from the foot roller 10 
the head roller, upon which, by the action of the stream, the waste is sepa- 
rated from the ores, which by their greater gravity resist the aetion or foree 
of the streams and adhering to the cloth are carried over the upper rollerand 
into the cistern, where the water disengages the ore and is there deposited. 

The claim is for dressing ores, or materials containing ores, upon an in- 
clined plane continuously or occasionally moving up agamst the stream and 
by the same motion depositing the dressed ores into a separate receptacle. 

Тһе annexed diagram will show the motion of the eloth or flexible table.— 
A, head roller, to which the power is applied ; B, foot roller; С, under roller ; 
D, cistern or coffer; E, head over which the materials to be acted upon lique- 
fied with water are distributed over the whole width of the table; Е, head 
over which the clean water or washing stream runs; G, cloth or flexible 
table; dotted line, leyel of water in cistern or colfer. 


IMPROVEMENTS IN RAILWAYS, 


Witt1am Prosser, Jun., of Shaftesbury-terrace, Gent., far “ /mprovements 
in the construction of roads and in carriages to run thereon’ —Granted Nov. 9, 
1844; Enrolled May 9, 1845. (See Engravings, Plate XVI.) 

The first part of these improvements relates to a mode of constructing rail- 
ways with wood combined with guide rails for the purpose of guiding car- 
riages thereon, The object of this part of the invention is to construct tram- 
ways of wuod, and by the application of a guide rail to dispense with flanges 
upon the running and driving wheels of locomotives, which flanges, when 
wood rails are employed, are considered very objectionable, indeed, almost 
impracticable, in consequence of the flanges cutting vp and thereby destroy - 
ing the edges of the rail, therefore, in order to obviate these injurious effeets 
the inventor employs a flanged pully fixed upon the middle of each axle of 
the locomotive, as shown in the accompanying drawing, marked fig. 1, which 
shows a transverse section of the rails having the improvement applied. Si- 
milar letters denote corresponding parts in both figures: a а are the wheels, 
which in this ease are made without flanges; 5 is the axle, having a flanged 
puliey, e, keyed upon it; this pulley is made to embrace the guide rail d ; се 
are the rails, which the inventor prefers to make with the grain of the wood 
in a vertica] direction, whieh will render the rails more durable. The second 
part of these improvements relates to certain modes of applying apparatus to 
carriages moving on tram-ways of wood, in order to guide earriages thereon. 
Fig. 2 shows an end view of a locomotive engine having this apparatus ap- 
plied, which consists of a frame-work f / supporting two grooved pullies, g g, 
turning upon axis supported by the frame-work at an angle of about 459, it 
will be observed that guide wheels of the above construction placed at each 
end of the locomotive not only serve to keep the wheels upon the rails, but 
will also tend to support the engine should one of tlieaxles break or give way. 
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PRESSURE AND GENERATION OF STEAM. 

Davio Aur», Engineer, of Dalmarnock-road,and Ахркгу Аогр, of West- 
street, Tadeston of Glasgow, for “ал improved method of regulating the pressure 
and generation of steam in steam boilers and generators, '—Granted Nov.9, 1844; 
Enrolled May 9, 1845. (See Engraving, Plate XVI.) 

This invention consists in a mode or modes of regulating the admission of 
water into steam boilers and generators, and the application of heat to gene- 
rating steam in such boilers so as to prevent the unnecessary or excessive 
generation of steam, and thereby to diminish the expense of fuel. 

Jn the annexed drawing we have given one mode by which the patentees 
propose to effect the above object, the following being a descripticn of the 
same :—Let a represent the boiler of a marine engine, and b the average level 
of the water line, on the top of the boiler there is a valve chest e having a 
weighted valve d, from the valve chest e there is a pipe e е leading to a water 
tank f. Supposing the steam in the boiler а to be raised above the average 
pressure the weighted valve d will be lifted, and steam will escape through 
the pipe е e into the tank f, and will be partially condensed ; but as the water 
in the tank f becomes heated a pressure will be exerted upon the surface 
thereof which will have the effeet of forcing the water up the pipe g, and will 
thereby raise the float A and cause the damper 7 to be closed or partially so. 
Another effect produced will be that as the water rises in the pipe g it will 
flow into the hox k and cause the float № to open the cock m’ in the pipe m m, 
thereby forming a communication with the boiler а and and a water tank m, 
which water in the aforesaid tank will by means of the pump о (which is еоп- 
stantly at work) be forced into the boiler so long as the steam remains in ex- 
cess, or in other words, above the required pressure ; but as the steam in the 
boiler becomes absorbed by the introdaction of cald water from the tank п 
the weighted valve d will be closed and the pressure of steam shut off from 
the tank /, the water in the pipe g will descend, and with it the float b, which 
will close the eock т, and shut off the communication between the tank x 
and the bailer, as will be clearly understoad. іп case of the water in the 
boiler becoming low, and the pressure of steam insoflicient to open the cock m 
as described, the inventors propose to apply a force pump in the ordinary 
way. They also describe a mode whereby the pump o may be applied to such 
purpose. The specification shows other modifications of the apparatus above 
deseribed, in one of which it is stated that the cock m may be opened by 
having a projection upon the damper cham in place of the float i. 


OVENS AND KILNS, 


Бовккт Heart, of Kidsgrove, in the parish of Woolstanton, Stafford. coal 
agent, for “ improvements in heating ovens and kilus used їп the manufacture of 
china, bricks, tiles, and other articles of earthenware,"—Granted December 12, 
1844; Enrolled May 12, 1845, 


Fig. 2. 


Fig. 1. 

Fig. l represents a vertical section, and fig. 2 а horizontal section taken 
just above the fire bars of this improved oven or kiln, the novelty of which 
is stated to consist first in making the lower part of the exterior wall to bat- 
ter or incline outwards as shown in the accompanying figure ata a, so as to 
allow the inner '* dwarf” wall b b to form ao open flue e e all round the in- 
terior of the kiln, thereby increasing its capacity, at the same time affording 
means of constructing projections f f from the outside wall, which projections 
support the bungs or tiers of saggers g g more steady than in hilns of the 
ordinary construction, thereby avoiding considerable loss from breakage. 

The second part of these improvements is stated to consist in so construct- 
ing the fire places that the oven is heated at the bottom, and in placing the 
fire places inside the exterior walls, and below the bottom of the oven or kiln, 
by which arrangement a considerable saving of fuel is said to be effected; it 
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will be observed that each of the fire places hasa flue i leading from the back 
part thereof, underneath the bottom of Ше oven to the centre flue, which із 
common to all, as in ovens of the ordinary construction; А k are the fire 
bars, and l Z the fire places which are supplied with fuel through an opening 
тт, д g are the saggers containing the artieles intended to be fired; the 
kiln is provided with an opening (not shown in the drawing) to admit the 
workmen, which opening is built up during the process of firing. 


SLATED ROOFS. 

Winam North, of Staugate, Surrey, slater. for “certain improvements in 
covering roofs and flats with slate? '—Granted November 14, 1844; Enrolled 
Мау 14, 1845. (With Engravings, Plate XVI.) 

This invention consists in a mode of using battens of wood in combination 
with slate covers for roofs and flats in such manner that the slates or cover- 
ings of buildings are not fixel to the rafters or joists, but to the aforesaid 
battens as will be hereafter described, by which arrangement the inventor 
states that the joints of the slates or coverings will not he so liable to be- 
come defective by the vibration or warping of such covered roofs. The fol- 
lowing is a description, reference being made to the engraving, similar letters 
referring to corresponding parts. Fig. 1 shows a plan view of a roof con- 
structed according to this invention; fig. 2 is an underside view, and fig. 3 а 
section taken through the roof or flat ina direction parallel with the joists 
or rafters, which are marked with the letters a а; b b are the slates or caver- 
ings for the roof; ec are battens which fit into recesses cut in the edge of 
the joists, as will be seen on referring to fig. 35 d d are short latlis or battens, 
the position of which with regard to the roof depends entirely upon the size 
of the eoverings employed, as it will be observed that the edges of the slates, 
and consequently the joints are opposite or above tle respective battens e 
and d, and are secured thereto by means of screws e e e, independent of the 
joists or rafters. It will also be observed on looking at fig. 3, that the edges 
of the slates on the underside are chamfered or cut off so as to allow of the 
joints or edges of the slates to Le better imhedded ip putty. 

PREVENTION OF INCRUSTATION IN BOILERS. 

Francis WarrrEN, of Finsbury-square, in the city of London, merchant, 
for ‘‘ certain Improvements in preventing Incrustation round Steam Boilers and 
Steam Generators."—Granted Nov. 16 ,1844; Enrolled May 16, 1845. 

The object of this invention is to prevent incrustation in steam boilers and 
generators by introducing therein certain eompounds or chemical mixtures 
the proportion and ingredients of which vary according to the nature or рго- 
perties ot the water employed in feeding the boiler. The mode by whieh the 
inventor proposes to effect this object is as follows :—The several eompounds 
mentioned in the specification being denominated Nos. 1, 2, 3, and 4, and are 
each intended for" 10-һоғве boilers. No. 1 compound for а 10-horse boiler 
supplied with water containing sulphate of lime, consists of 4lb. of crystals 
of soda, 4 16. of catechu, 2 lb. of dextrine, 11b. of American potashes, 1 lb. of 
beet-root sugar, 1 1. of alum, and 11b. of gum Arabic. Ко. 2 compound is 
for water containing sulphate of lime, and consists of 2 1b. of dextrine, 41b. 
of turmeric, 41b. of bi-carbonate of soda, 11b. of American potash, 1 16, of 
molasses, and 1 lb. of alum. No.3 compound is for ferruginous water, and 
consists of 41b. of gambia, 4]b. of salt of soda, 21b. of dextrine, 11b. of 
Russian potash, 1 16. of sugar, 1 lb. of alum, and 11b. of gum arabic. No. 4 
compound is for sea water, and consists of 410, of catechu, 41b. of sulphate 
of soda, 41b. of dextrine, and 11b. of gum Arabic. These substances must be 
mixed with about 2 quarts of water, and supphed to the boiler about once 
every month, or oftener as they may be required, which will depend entirely 
upon circumstances, and may be found in practice. The quantity of the 
above ingredients must be increased one-lourth for every additional ten horse 
power. For steam-boat boilers of 30-horse power, supplied with river water, 
the following ingredients must be employed, and renewed with every fresh 
supply of water :—6 10. of crystals of soda, 61b. of dextrine, 21b, of alum, 
llb. of pearlash, and 21b. of sugar; and for the same size boiler supplied 
with sea water—8 ib, of carbonate of soda, 81b. of dextrine, 11, of alum, 
llb.of Russian potash, and ФІҺ. of sugar, to be renewed with every fresh 
supply of water; and for the same power of locomotive boiler the inventor 
proposes to use 6 lb. of crystals of soda, llb. of dextrine, 1 Ib. of alum, and 
21b. of sugar. In conclusion the patentee states that he does not confine 
himself to the precise quantities as the same may be varied. 


Woo.wicu, Мау 12.—Some new experiments were made with three 56- 
pounder guns on Lieutenant-Colonel Dundas’s principle, and three 56-pounder guns on 
Mr. Mouk’s principle, at 1,100 yards range. The fring was excellent, the objects aimed 
at being six targets 12 feet aquare, each placed in s line making s targ. t 72 feet by 12, sud 
a great number of the shots fred went through it. The whole of the shot went so close 
that a ship-of-war would have been struck in everyiustance. The three first roun s from 
each of the six guns were fired at an elevation of 1 deg. 59 sec., and the two last rounds 
at an elevation of | deg. 45 sec. The following is the average recoil of the carriages on 
the traversing platforms during the experiments to-day:—Lieutenant-Colnoel Dundas’s 
first round 6 feet 7 inches, secaad round б feet 5 inches, third round 6 feet 6 inches, fourth 
round 6 teet 6 inches, fih round 6 feet 7 inches. Mr, Monk’s tirst round 7 feet 3 loches, 
second round 7 feet 3 inches, third round 7 feet 4 Inches, fourth round 7 feet 6 inches, 
fifth round 7 feet 4 tncbes, 
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PURIFICATION OF COAL GAS, AND ITS ADAPTATION 
TO AGRICULTURE. 


“Он the Purification of Coa! Gas, and the application of the products, 
thereby obtained, to Agricultural and other purposcs.” By ARCHIBALD 
ANGUS CROLL, Assoc. Inst. C.E.—Puper read at the Institute of Civil 
Engincers. 


The production af coal gas is now become of such importance, from 
the amount of capital employed in it, and the high degree of public 
utility resulting from the introduction of gas light, that the author 
conccives it an bis duty to lay before the Institution, an account of 
his improvements in the process of purifying and preparing gas for 
combustion, I London alone, the annual rental paid to the diferent 
Gas Companies, for the supply of coal gas, amounts to abont £601,000, 
and 250,000 tons of cual are annually consumed іп its manufacture. 
As nearly every town of two or three thousand inhabitants, is now 
lighted with gas, vast as is the consumption of London, it forms but a 
small portion of the quantity of coal gas produced in the United 
Kingdom. The use of gas seems, however, to be capable of much 
greater extension than it has yet attained, for though almost univer- 
sally adopted in the lighting of streets, workshops, warehouses, and 
places of business, it has been only partially introduced into domestic 
use. The causes of this limitation in the use of gas, are sutticiently 
obvious; they consist mainly in the unpleasant odours and unhealthy 
eflluvia, supposed to be exbaled in its cambustion ; nor have the ob- 
jections made, on that account, been withont foondation; for it is well 
known to chemists, that notwithstanding all that modern science and 
invention have hitherto done, to purify gas, a considerable portion of 
ammonia, and its compounds, the origin of the oflensive and injurious 
vapour complained of, still exist in combination with the gas, and 
compounds of a deleterious character are given oll during combustion. 

The author’s attention has long been directed towards the manufac- 
ture and purifying of gas, and in the progress of numerous ехрегі- 
ments, which were continued through several years, he has been for- 
tunate in the disenvery of a very simple process, of entirely freeing 
coal gas from ammonia, and its various combinations. The gas used 
for illumination, is carburetted hydrogen, and the object of all gas 
manufacturers, is to obtaiu that gas, in the greatest possible state of 
purity, and at the least comparative expense. The method of making 
coal gas is this: coal being placed in retorts, and subjected to a high 


degree of beat, the carburetted hydrogen gas is generated, from, 


whence it passes, by well-known contrivances, into the condensing 
apparatus; but the carburetted hydrogen thus generated, contains 
several gaseous impurities, the most prominent of which are,— st, 
sulphuretted hydrogen; 2d, hydro-sulphuret of ammonia; 3d, cyanuret 
of ammonia; 4th, carbonic acid, &c.; all these impurities have, to а 
great extent, beeu got rid of in all well-conducted gas works. Тһе 
sulphuretted hydrogen and the carbonic acid, are most effectively ге- 
muved, by means of dry lime; but to its use (until the application of 
this process), insuperable objections existed, and it has therefore been 
usually abstracted from carburetted hydrogen, by wet lime purifiers. 
A large portion of the hydro-sulphuret of ammonia, the cyanuret of 
ammonia, and the carbonic acid, have been thus expelled, with much 
trouble and inconvenience. Stilla very great quantity of ammonia 
remains unaffected by all the processes used lor purification and 
passes, as before observed, into consumption with the gas itself. The 
carburetted hydrogen, thus generated, passes, with all the impurities 
mentioned, into the condensers, where the hydro-sulphuret of am- 
monia is to some extent removed, by a reduction of the temperature 
of the gas, and in this way the ordinary ammoniacal liquor of the gas 
works is obtained. That liquor is generally sold to manufacturing 
chemists, and from it, after saturation with either sulphuric or muria- 
tic acid, the ordinary ammoniacal salts are produced. From each gal- 
lou О this liquor about 14 ounces of sulpliate of ammonia аге pro- 
duced. 

The author's new process of purification is generally employed, 
immediately after the gas passes out of the condensers; пг it may be 
applied, wheu the gas has undergone the usual wet or dry lime puri- 
fication. The gas is conducted into a circular vessel (Figs. 1 and 2), 
constructed like those in use for the purpose of washing gas, and lined 
with lead, that metal not being acted upon by sulphuric acid; it is 
divided at the bottom into a number of sections (fig. 2,) 8 inches or 
10 inches in height, which support а lead plate, covering the whole 
surface of the vessel, except about 5 inches round the edge. The 
vessel is charged, up to the height of the plate, with water, to which 
oil of vitrol, at the rate of about 23|b., or thereabouts, of acid, to 100 
gallons of water, has been added; the gas is then passed under the 
leaden plate, where the divisions, by which it is supported, completely 
separate the gas, and bring each portion of it into contact with the 
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acid solution, The ammonia contaioed in the gas, combines chemi- 
cally with the sulphuric acid, and forms sulphate of ammonia, But 


Fig. 2.—Horizontal section. 


the acid being thus constantly in process of neutralization, the solution 
would soon lose its power of separating the ammonia from the gas, 
hut for a small reservoir of sulphuric acid, which being carried into 
the vessel by means ofa pipe furnished with a stop cock, insures a 
regular supply of acid. Тһе gas thus frecd from ammonia, is carried 
to the dry lime purifiers, which with this process can always be used. 
In large works, two vesscls of this kind are preferable for passiug the 
gis twice over the weak solution of sulphuric acid, which secures а 
more absolute certainty of the extraction of all the ammonia, should 
there have been any accidental or temporary deficiency of acid in one 
of the vessels. 

Two vessels of 10 feet diameter and З feet deep will purify 500,000 
feet of gas every 21 hours, and making that quantity, will require to 
be charged with the acid solution about every two days. ln order to 
prevent too great a strength of free acid in the vessel, which would 
precipitate the carbon of the gas, and diminish its illuminating power, 
the liquor may be tested with the common ammoniacal liquor of the 
gas-works. When the solution in the vessel lias become of the speci- 
fie gravity of 1170, or thereabouts, as ascertained by the hydrometer, 
the supply of acid is to be shut off, and the gas is passed through the 
vessel, until that solution will restore the colour to reddened litmus 
paper. The liquor thns obtained is evaporated, and produces sulphate 
of ammonia of remarkable purity, and of such strength, that one gallon 
produces 50 ounces of sulphate of ammonia, instead of the 14 ounces 
only, which are produced from the ordinary ammoniacal liquor of the 
gas-works, And this last-mentioned liquor, must first undergo the 
process of saturation with sulphuric acid before evporation. The 
same degree of purification of gas from ammonia, may be obtained, by 
means of chloride and sulphate of manganese, or chloride and sulphate 
of zinc, which salts are afterwards reproduced, to be used again and 
again in the same process. 

In the ordinary mode of purification, the gis was conveyed directly 
from the condensers, to the wet lime purifiers; a cousiderable pres- 
sure on the retorts, was requisite to force the gas through the fluid 
lime, and thus a loss of gas ensued, with a larger incrustation of сат» 
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bon in the retorts, and extra labour was necessary for agitating the 
liquid lime and for conveyiug the refuse liquor to be evporated. This 
being effected in pans, placed under the retort furnaces, tbe sulpbur 
given off tended to destroy very rapidly the iron retorts, which were 
exposed to Ше action of the flame. The wet lime purified the gas 
from the sulphuretted hydrogen, a great portion of the hydro-sul- 
phuret of ammonia, the sulpho-cyanuret of ammonia, and the carbonic 
acid; but it still allawed a considerable quantity of ammonia and its 
compounds, to pass into consumption with the gas. The dry lime 
puritiers used without this process, presented some advantages to the 
gas companies, over the plan of purifying with wet lime; but it was 
only in open places in the eountry that the dry lime could be used, 
witbout the works becoming a public nuisance. The objection ta 
dry lime purifiers arose from this cause: tbe hydro-sulphuret of am- 
monia, which is generated with carburetted hydrogen gas, is highly 
volatile, and that portion which is extracted by the lime, having no 
chemical affinity for lime, but being merely held in mechanical com- 
bination, had a stroog tendency to fly ой. The hydro-sulphuret of 
lime, is formed in the dry lime purifier, from the sulphuretted hydro- 
gen of the gas; оп Ше opening of the vessel, it rapidly combines with 
the oxygen of the atmosphere, and becomes converted into sulpbate 
of lime. During that conversion, heat is rapidly evolved, whieh ren- 
ders the hydro-sulphuret of ammonia, extracted from the gas by the 
lime purification, more volatile than ever, and the most offensive 
stench is the consequence. Besides, so noxious is this gas, that a 
comparatively small portion of it, in a given volume of atmospheric 
air, would reuder it destructive to animal life. 

These obstacles would warrant the almost universal abandonment 
of dry lime purifiers ; now, however, in connexiou with this process of 
purifying gas from aminonia, the dry lime рагійег will, it is antici- 
pated, become the only system used for the abstraction of the sul- 
pluretted hydrogen. The gas purified from all ammonia, by passing 
over the solution of sulphuric acid, has only to be freed by the dry 
lime purifier, from the sulphuretted hydrogen, the sulpho-cyanuret, 
and the carbonie acid, which form in chemieal combination with the 
lime, the hydro-sulphuret of lime, eyanuret of lime, and earbonate of 
lime, neither of which are volatile, bnt are highly valuable for agri- 
eultural purposes. 


APPLICTION OF THE PRODUCTS TO AGRICULTURE. 


In those instances, in which the localities have permitted gas сот» 
panies to continue Ше use of dry lime purifiers, the value of the pro- 
ducts as manure, has been so well understood, that the refuse lime has 
been bought up as fast as it was produced; and an impression having 
prevailed, that this refuse lime owed its value to the presence of 
ammonia, some of the contractors of such gas-works have expressed 
ап appreheusion that the adaption of this process, by previously ab- 
stracting the ammonia, would destroy the valuable properties of this 
lime. It is evident, that this is entirely а шізарргеһепвіов. The 
chemical causes before detailed will have shown, that the hydro-sul- 
phuret of ammonia, which had been extracted from the gas, in the dry 
lime purifiers, having been volatilized and lust, long before the refuse 
lime (then become sulphate of lime), could have been taken from the 
works; the value of the lime really consisted in the fertilizing power 
of the sulphate of lime and of the cyanuret of lime. This power will 
still exlst in the same products, concurrently with the use of this pro- 
cess, while the noxious exhalations, which formerly occurred on the 
opening of dry lime purifiers, will be absent. 

Та manual labour alone, the Chartered Gas Company have effected 
a saving, at their Brick-lane station, of between 400/. and 5004. a-year, 
by the use of dry lime instead of wet lime purifiers. 

In addition to the advantages arising from the use of the dry lime 
in place of the wet lime purifiers, which this process renders every- 
where possible, the saving which will accrue upon the meters and 
fittings of the Chartered Gas Company, by the abstraction of the am- 
monia from the gas, will amount to a considerable sum annually. 

At the Briek-lane station the number of meters requiring repair, 
has already been reduced by one-half, and those annually condemned 
have been two-thirds less, since this process has been adopted, al- 
though an increase of meters has taken place. The public lamp fit- 
tings requiring repair, since its adoption, have also been two-tbirds 
less in number than previously. А large saving iu wear and tear has 
thus been effected by the plan. ln addition to the above, the illumi- 
nating power of the gas has been increased upwards of 5 per cent, 
by its freedom from ammonia, and it may now be consumed in the 
drawing-room or bed-chamber, with as little inconveniense or effluvium 
as a wax candle. In addition to the advantages already enumerated, 
this process comprises another, fully equal if not superior to all the 
rest. This consists in fixing and nentralizing the ammonia in сош- 
bination with sulphuric acid, and making it available, in the form of 
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the valuable product of sulphate of ammonia. Already many tonsare 
produced weekly from the works which һауе adopted this process, 
ара the purity of the product has been sufficiently attested. It is un- 
neeessary to enumerate the various manufactures and arts, in which 
sulphate of ammonia is useful or necessary ; but the author draws at- 
tention to its value for agricultural purposes, а subject upon which 
many men of science, education, and capital, have for several years 
past bestowed so mueh attention. 

A chemical analysis of the sulphate of ammonia, produced by the 
evaporation of the saturate-sulphate liquor, before described, as drawn 
off from the purifying vessels, shows it to be of great purity, as it 
affords in 100 parts, nearly 30 parts of ammonia, after deducting water 
and sulphuric acid, equivalent to about 24 parts of nitrogen. This 
shows a fertilizing power two or threefald greater than any other 
manure. Actual experiments have corroborated the conclusions of the 
analytical chemist, and some of the most accurate of these are re- 
corded by Mr. W. M. Е. Chatterley, at the Manor Farm, Haveriog- 
atte-Bower, in Essex, oceupied by Collinson] Hall, Esq. These were 
made in 1942, a season which, like the present, (1844,) was, from its 
dryness, by no means favourable to top dressings.—It will be remarked, 
that the weight of the wheat, the grand test of its quality, was iu- 
creased by the use of sulphate of ammonia, and this alone would add 
at least 1d. or 2d. per bushel to the selling price. Other experiments 
might be detailed, but they have all shown very similar results. 200 
lb. of sulphate of ammonia applied iu 1843 to poor grass land, by Mr. 
Bower, of West Dean House, produced an increase of 10 ewt. of hay 
per acre.—The result of all the experiments, hawever, seems to show, 
that 1 ewt. of sulphate of ammooia per acre, whether applied to grain 
or to grass crops, gives a maximum of profit for the outlay. 

The total yearly quantity of coal gas made in London, has been 
estimated at 2,400,000,000 of cubie feet; whence some idea may be 
formed of the amount of sulphate of ammonia, which this process may 
reoder available for the purposes of agriculture. It should be ob- 
served also, that this quantity is over and above that ammonia which 
was, and still is, obtained from the common ammoniacal liquors of the 
gas-works, and that the process which enables such agricultural bene- 
fits ta be seeured, effects at the same time, a considerable saving in 
the manufacture of gas by the companies which have adopted it, 
while the use of coal-gas for the purpose of illumination, from its being 
rendered more agreeable and healthy, will be greatly extended in all 
private families. 


REMARKS. 


After the paper was read, Mr. Lowe confirmed the statements 
therein, relative to the advantages of the new system. Formerly, 
when the dry lime purifiers were used at the Brick-lane Gas Station, 
the health of the men sullered, and the complaints by the neighbour- 
haod, of the nuisance when the lime was changed, were so constant, 
that the system was abandaned; at present, although ten times the 
quaotity of gas was purified, there was not any nuisance, either in the 
works, or in the neighbourhood. It had been stated, that the system 
had been used in other places, and that the credit of the invention was 
not due to Mr. Croll. Although it was not the province of the Ipsti- 
tution to enter into such an inquiry, he might perhaps be allowed to 
state, that a similar plan had been tried at Bristol, at the suggestion 
of Mr. Herapath, the chemist; the idea had originated in the same 
chemical facts, which had induced Mr. Croll's attention to the sub- 
ject, but the modus operandi was essentially different. In Mr. Hera- 
path’s plan there was not any continuous supply of acid; no valuable 
produet was obtained; it was troublesome and expensive, hence it 
was not successful, and the plan was abandoned. Mr. Croll had en- 
tered upon the subject, with perhaps more practical skill, which, joined 
to his chemical knowledge, had enabled him to attain the suecess 
which attended the present system. The eeonomy of the process, 
the diminution of the destructive effects of the puritied gas upon the 
apparatus and the fittings, its increased illuminuting power, and its 
greater fitness for eombustion in dwelling houses, with other advan- 
tages, had been fully and fairly stated in the paper.—The chemical 
products obtained from the process, deserved very eareful atteution, 
and their adoption for agrieultural purposes was important. The 
effect of sulphate of ammonia, in assisting vegetation, was remarkable, 
and it was already extensively used in agriculture. It also revivfied 
cut flawers, when they were apparently withered and dying. Flowers, 
whose stems were cut diagonally, so that their capillary tubes were 
not bruised or torn, on being put iuto a solution of 8 grains of sulphate 
of ammonia to I pint of water, would be speedily restored to vigour, 
if somewhat faded, and they might be kept fresh by this means for a 
long period. 


Professor GRAHAM hore testimony to the efficacy of Mr. Croll’s pro- 
cess. In the first step of the purification, namely, the proper cooling 
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of the gas, as it escaped from the retorts; he suggested a gradual re- 
frigeration of the gas, or the retaining it for a short time, at an inter- 
mediate temperature, such as 212° Ғаһгепһей, before it was cooled 
down to the temperatnre of the air, in the usual refrigerators. The 
tarry matters in the gas, being the least volatile, would thus condense 
first, and by themselves, at a temperature which, being inadequate to 
condense the naphtha, would prevent their carrying down with them, 
so much of the valuable naphtha vapour, as at present. These tarry 
matters having an affinity for naphtha, tended powerfully to denaph- 
thalize the gas, when in contact with it at а low temperature, and to 
deprive it of that valuable adjunet for combustion. Professor Graham 
had found, that by mixing an equivalent proportion of sulphate of 
soda with the lime, more than twice the quantity of sulphuretted hy- 
drogeu was taken up. Тһе lime was entirely converted into sulphate 
of lime or gypsum, and the whole soda became bi-hydro-sulphuret of 
soda, which might be easily washed out of the former. The latter 
salt might be again converted into sulphate of soda by roasting it ; 
aud thus might be used to mix with the lime in the purifiers over aud 
over again. Sulphate of lime, which was the only residue, was valu- 
able for agricultural purposes.—In the distribution of coal gas, every 
means for counteracting the porosity of the pipes, should be adopted. 
In experiments upon cast iron gas-pipes, he had found as much as 25 
per cent. of atmospheric air, mingled with the coal gas, which had 
been in the mains for 12 hours. This arose entirely from the porosity 
of the metal; air entering by the diffusive power of gases, although 
the coal gas in the main was under a small pressure. This should be 
guarded agaipst, not only on account of the positive loss of gas which 
it indicated, but because, as was well known, a moderate proportion 
of atmospheric air mixed with the gas, greatly diminished its illumi- 
niting power. 


Porosity ОЕ IRoN Pires. 


Mr. Simeson stated, that in connexion with the subject of gas-mak- 
Ing, the porosity of the ron pipes, through which it was circulated in 
the streets, should be noticed. He believed that formerly, consider- 
able quantities of pipes had been laid without their being previously 
proved; and even now, experiments he had made convinced him, that 
few pipes were not in some degree porous, When they were proved 
with water, under a heavy pressure and а mirror was placed near the 
surface of the metal, a damp film showed the permeability, and after 
the pressure had been continued for some time, the exudation of mois- 
ture was very visible. Oxydation would, to a certain extent, close 
the pores of the metal and prevent this effect, and he would suggest, 
that all pipes should be proved with a solution of sal-ammoniac, which 
being forced into the body of the metal, would effectually oxydize it, 
and to a great extent cure the evil. Не felt convinced, that 25 per 
cent. of the gas was lost, from the leakage of the pipes and the joints; 
and in opening the streets, the difference between the gas and the 
water pipes, was immediately perceived, by the soil around the 
former being saturated with gas. He quoted an instance where, in a 
length of 1000 yards of iron pipes 2 inches in diameter, there had 
been а loss of 357 cubic feet of gas іп 24 hours. By perseverance іп 
repairipg the escapes, the porous spots and other defects in the metal 
of the pipes, the leakage had been reduced in three years to about 18 
cubic feet in 24 hours. 


Mr. Lowe said, that although in the early stages of gas-lighting, the 
pipes laid in the streets might not have been proved, such was not 
now the case; at present all were severely tested, and great attention 
was paid to the formation of /Ле joints, which were made by ramming 
in layers of gasket, previously soaked in hot pitch and tallow, then 
running іп the lead, and after that was well driven op with a caulking- 
iron, the joint was smeared over with pitch.— The gas companies 
were fully aware of the loss they had sustained, from defective pipes 
and bad jointing, and every attention was now given to the subject. 
Some time since, Mr. Lowe had been called проп, to examive a pro- 
vincial gas-work, where, although tlie consumers paid by meter, and 
an allowance of 6 cubic feet of gas per hour, was made for each public 
light, 75 per cent. of the gas which was manufactured, was not ac- 
counted for. On examination, it was found, that from the ignorance 
of the superintendent, a pressure of 2 inches of water was kept con- 
stantly by day upon the pipes. The process of exosmose was thins 
carried on to an enormous extent. As soon as the pressure was dimi- 
nished, tlie loss was reduced in proportion, and when, by liis advice, 
the gas was allowed for a time to pass into the pipes, in a less pure 
state than usual, the leaks were soon discovered and repaired, It was 
certain, that the process of endosmose and exosmose was constant 
with gas-pipes, as the cast-iron was of a porous and cellular texture ; 
and he believed, that a great portion of the loss arose from this per- 
meability of the metal, He noticed, on opening the streets, and. the 
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soil in contact with the whole length of tlie gas-pipes, was saturated 
with gaseous products, and not merely those spots псаг the joints. 

Mr. Faney observed, that the pnrosity or permeability of cast-iron 
was a well-ascertained fact. This first came to his knowledge many 
years аро, in the case of a hydrostatic or Bramah’s press, wherein the 
water, when very forcibly compressed, made its way slowly through 
the thick cast-iron cylinder by a sort of perspiration at the external 
surface, so that the press relaxed its pressure and the plunger descend- 
ed considerably during the night, after a large package of clastic 
goods had been left in it, under strong compressure in the evening. 
The external surface of the cast-iron cylinder was found the next 
morning, covered with very minute drops of water, particularly to- 
wards the lower end, where the drops were larger.—As to cast-iron, 
it was not always a close-grained metal; the carbon, which it con- 
tained, and which constituted its difference of substance from pure 
malleable iron, pervaded the mass, divided into minute particles, 
which kept the molecules of iron apart, and impaired their cohesion. 
—Respecting the leakage of gas from cast-iron pipes, a very large 
Proportion proceeded fromthe joints of the lengths of pipes. At 
Manchester it had been the enstom for several years past, to form the 
joints of cast iron pipes by boring and turning the ends to fit truly one 
into the other, and very recently Mr. Hick, of the firm of Forrester 
and Co, at Liverpool, had shown bim a machine which performed the 
operation of both boring and turning the two ends of a pipe very ra- 
pidly. It wasaslide lathe bed, having two head stocks with strong 
mandrils fixed upon it, one near each end; they were placed at such a 
distance asunder on the bed, as to receive the lengtl of the pipe be- 
tween them; each mandril had a chuck upon the end of it, with 
notches into which steel cutters were wedged, like a boring head. 
One such chuck was adapted for boring out the interior of the socket 
end of the pipe to a suitable cone; the other chuck had its cutters set 
for turning the exterior, at the other and of the same pipe, to a cor- 
responding cone. "The pipe was fastened down on a sliding carriage, 
зо as to present first one end of it to one chuck, and then Ше other end 
of it to the other chuck, by which means the whole operation was very 
expeditiously and perfectly performed. Thts mode of preparing 
pipes was becoming common in Liverpool and Manchester, and was; 
he thought, deserving of more general adoption, 


Mr. Cooper reminded Mr. Lowe of an experiment at which he was 
present a few years since, where the process of endosmose and exos- 
mose was shown very strikingly. A bag formed of two sheets of 
paper, pasted together all round the edges, was inflated with coal 
gas, by introducing a quill at tlie corner; in 10 seconds it was disco- 
vered that the gas liad entirely escaped and its place was occupied 
by common atmospheric air, although no visible defect existed in the 
bag. He thought that the soft and porous quality of the iron of which 
the pipes were made, for the convenience of drilling and tapping 
them, for the service branches, conduced to the process and the conse- 
quent loss of gas, Мі. Croll’s system would, he thought, be of much 
benefit, not only to gas companies, but also to manufactures generally 
by reducing the cost of ammonia. Some ycars ago the price of sal 
ammoniac was 3s, per lb. for a quality inferior to that which was now 
sold for 64. perlb. This reduction was entirely owing to the increase 
of gas lighting, the products being converted into this useful salt. 


In a recent commnnication from Mr. James Muir, New River 
Water-works, he observes:—'* The coal gas may literally be said to 
saturate the ground, in localities through which the pipes of several 
gas companies have been laid; and it there frequently effects ап en- 
irance into the adjacent water pipes. Iu seeking a remedy for the 
evil, Ше gas companies һауе becn urged to search for their leakages, 
while the affected service (naturally supposed 10 be itself defective) 
has been at the same time stripped,—in some instances driven anew, 
—and proved, under considerable pressure, to he thoroughly waters 
tight, but all in vain. This view of the matter induced the proposal 
of the following simple expedient, asa means of counteracting the 
evil; it has in several cases been applied, and in all with full success. 
From the highest рагі of tlie service affected. by the gas, a wrought 
iron tube, 3 inch in diameter, strong enongh to resist any tendency to 
form such а curve as would retain water, is laid evenly, and with an 
upward inclination, towards the nearest protected situation, such as 
the side of a house, where it is made to terminate in a vertical piece, 
extending to any rcquired height above tlie ground. On the top of 
this vertical piece is serewed the small float valve fig. 3. The float, 
A, forms the valve, [t consists of a cylindrical piece of cork, in the 
axis of which a brass wire is fixed, to serve as a spindle for guiding 
it. The top is covered with leather, by which an air-tight joiot is 
made with the aperture D С, above, when the float valve is raised; 
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DEF is simply a cover of copper, for the purpose of preventing the 
entrance of obstructions, and is not an essential part of the instrutuent. 


Fig. 3.—Vertical section—full size. 
The valve opens a free communication with the external air as soon as 
the water begins to fall out of the service, and by thus establishing an 
equilibrium between the fluids around aud within, destroys any ten- 


dency which the former might have to force an entrance. Ав soon, 
however, as the service is again charged with water, the valve closes, 
and prevents all improper escape." 


ON THE SUPPLY OF WATER FOR FIRES. 


“On the means of rendering large supplies of Water available in 
cases of Fire, and on the apptication of manual power to the working of 
Fire Engines.” Ву James BRAIDWOOD, Assoc, Inst. С.Е. (Paper 
read at the Institution of Civil Engineers.) 


The plans at present in use, are so few and simple, that it is con- 
ceived merely necessary to state the quantity of water required, and 
to describe the most approved modes of supplying it, in cases of or- 
dinary fires. If water can be obtained at an elevation, pipes with plugs 
or fire-cocks on them, are preferable to any other mode at present in 
use. The size of the pipes will depend on the distance and elevation 
of the head, and also on the size of the buildings to be protected. 16 
may be assumed as a general rule, that the intensity of a fire depends 
іп a great measure on the cubie contents of such buildings; distinc- 
tion being made as to the nature and contents of such buildings. If 
no natural elevation of water cau be made available, and the premises 
are of much value, it may be found advisable to erect elevated tanks; 
where this is done, the quantity of water to be kept ready and the 
rate at which it is delivered, must depend оп the means possessed of 
making use of the water. 

The average size of fire engines may be taken at two cylinders of 
7 inches diameter, with a length of stroke of S inches, making 40 
strokes each per minute. This sized engine will throw 141 tons of 
water in six hours, and allowing one-fourth for waste, 176 tons would 
be a fair provision іп the tanks for six hours’ work ; this quantity mul- 
liplied by the number of engines within reach, will give an idea of 
what is likely to be required at a large fire. If however there are 
steam engines, to keep up the supply through the mains, the quantity 
of water kept in readiness may be reduced tu two hours’ consumption. 
as it is likely that the steam engines would be at work before that 
quantity was exhausted. This is what шау be supposed to be ге- 
quired in case of serious fires in dockyards, in large stacks of ware- 
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houses, or in large maoufactories, Where water can be had at nearly 
the level of the premises, such as from rivers, canals, &c., if it is not 
thought prudent to erect elevated tanks, the water may be conducted 
under the surface by large cast iron pipes, with openings at such dis- 
tances as may seem advisable for introducing the suction pipes, fig. 1. 
This plan should not be adapted, where the level of the water is 
more than 12 feet below the surface of the ground, as although a fire 
will, if perfectly tight, draw from a much greater depth Шап I4 feet 
(2 feet being allowed for the height of the engine), still а very trifling 
leakage will render it useless for the time, at such a depth. 
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Fig. 1.—Opening for Suction pipe. 

The worst mode of supplying engines with water, is by covered 
sunk tanks; they ure generally too small, and unless very numerous, 
confiue the engines to one or two particular spots, obliging Ше fire- 
men to increase the length of the hose, which materially diminishes 
the effect бї the fire engine. Ifthe tank be supplied by mains, from a 
reservoir, it would be much better to save the expense of the tank, 
and to place plugs, or fire-cocks, on the water-pipe. Another evil in 
sunk tauks, is, that the firemen can seldom guess what quantity of 
water they may depend upon, and they may thus be induced to at- 
tempt to stop a fire, at a point they would not have thonght of, if they 
had known correctly the quantity of water in store. Where sunk 
tanks are already constructed, they may be rendered more available 
by a partial use of the method shown in fig. 1, . 

A great deal has lately been said as to extinguishing fires by jets 
from water mains, without the use of fire engines. This, no doubt, 
may be done under particular circumstances, where the pressure is 
considerable, the pipes large, and if only one or two jets are required ; 
but at large fires, where ten or twelve jets are necessary, the expense 
would be too considerable, especially as where the largest fires may 
be expected water is generally least wanted for other purposes; һе- 
sides, it appears wrong iu principle to employ a power which de- 
creases exactly in proportion to the extent to which it is used, inde- 
pendent of the great loss by friction in the leather hose, which reduces 
the delivery, and of course the height or force of the jet, 23 per cent. 
for every 40 lineal feet of leatber hose, through which the water 
passes, us was fully shown by the experiments. 
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Fig. 2, Common Fire-plug, 
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The different modes of obtaining water froin the mains or pipes are 
shown in the accompanying drawings. Fig.2 is а section of a com- 
mon plug when not in use. Fig. 3 isa section of Ше common plug, 
with a canvas dain or cistern over it, as used in London.* The cistern 
is made of No. 1 canvas,15 inches deep, extended at top and bottom 
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Fig. 3,— Fire-plug with caovas Cistern. 


by $ inch round iron frames, a double stay is hinged on the top frame 
at each end. When the cistern is used, the top frame is lifted up, aud 
the stays put into the notches, in two pieces of hoop iron, fixed to the 
bottom frame. There isa circular opening 9 inches diameter in the 
canvas bottom, two circular rings of wash-leather about 2 inches broad 
are attached to the edges of the opening in Ше canvas, so as to con- 
tract it to 4 inches or 5 inches diameter; the plug being opened, the 
cistern is placed over it, the wash-leather is pressed down to the sure 
face of the road by the water, and a tolerably water-tight cistern, with 
about 12 inches ог 14 inches of water in it, is immediately obtained. 
Fig. 4 is a plug with a standcock in it, to which hose may be attached. 
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Fig. 4.—Plug, with Standcock, 


Fig. 5 is a common single firecock with a round water-way 2} inches 
diameter. 


* The canvas dam is the invention оГ Mr. Ilradley, for which h “wag awarded by the 
Society of Arts with a silver medal, —Ed, C. E, & A, Journal, 
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Fig. 5.—Single Fire-cock. 


Fig. 6 is a double firecock, as laid down in Her Majesty's Dock- 
yards. 
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Fig. 6,—Double Fire-cock, used at the Royal Dockyards, 


it will be observed, that the short piece of pipe between the main 
and this firecock is not curved to the current of the water, but merely 
opened a little; this is done with a view of increasing the supply by 
steam power, and as the steam engines are, in most cases, situated in 
a different direction from the tanks or reservoirs, therefore, the curve 
that would have assisted the current in one direction, would have ге- 
tarded it in the other. It has been objected to these firecocks, that 
the opening does not run through the centre of the key, therefore only 
one side of the key covers the opening in the barrel, while in the com- 
mon firecock both sides are covered. 


SOOT ASAE ЗАЛУУ 


эй 
2 


MRA IR A 


an. 


Я э ТЖ, 
КБА DA д 
ЕЛ: 


Fig. 7.—Double Fire-cock, used at the British Museum, 


Fig. 7 is a double firecock, аз laid down at the British Museum. 


This has а very good delivery, and is certain to be always tight, if 
well made, as the pressure of the water forces the key into the barrel; 


177 


d 
E 


178 


Fig. 8.—Fire Engine, used by the London Fire Brigade. 
Longitudinal section,—with the Levers turned up for travelling. 


this also renders the cock somewhat difficult to be opened aud shnt, if 
the pressure be great; but as a lever of any lengtli may be used, and 
the key, from its perpendiculnr position, may be loosened by a blow, 
this objection is, in a great measure, obviated. 

Iu figs. 5 and 6, the openings іп Ше street are large enongh to admit 
of the levers for opeoing the cock to be fixed, that no mistake may 
occur from the lever being mislaid; but with those at the British 
Museum, it was not thonght necessary to have fixed levers, as a crow- 
bar, or anythiog that could be introduced into the eye of the spanner, 
would open them. 

On the application of manual power to the working of Fire Engines. 

In the application of manual power to the working of fire-engines, 
the principal object is, to apply the greatest aggregate power to the 
lightest and smallest machine; that is, suppose two engines of the 
same size and weight, the one with space for 20 men to work, throws 
60 gallons per minute; the other with space for 30 men, throws 80 
gallons in tbe same time ; the latter will be the most useful engine, 
althongh each man is not able to do so much work as at the former. 
The reciprocating motion is generally preferred to the rotary for fire 
engines, Independent of its being the most advantageous movement, 
a greater number of men can be employed at an engine of the same 
size and weight; there is less liability to accident with people unac- 
quainted with the work, and such as are quite ignorant of either mode 
of working, work more freely at the reciprocating than the rotary 
motion. То these reasons may be added, the greater simplicity of 
the machinery. Various sizes of engines, of different degrees of 
strength and weight, have been tried, and it is found that a fire engine 
with two cylinders of 7 inches diameter, and a stroke of 8 inches, can 
be made sufficiently strong at 174 cwt. If 4 сті. be added for the 
hose and tools, it will be found quite as heavy as two fast horses can 
manage, for a distance under 6 miles, with five firemen and a driver 
(figs. 8 and 9). 

Thissize of engine has been adopted by the Board of Admiralty 
and the Board of Ordnance, and its use is becoming very general. 
When engines are made larger, it is seldom that the proper propor- 
tions are preserved, and they are generally worked with difficulty, and 
soon fatigue the men at the levers, When a large engine is required 
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Fig. 10, 
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Fig, 9.—Transverse section, 


in London, two with 7 inch cylinders are worked together by means of 
a connecting screw, fig. 10, thus making a jet very nearly equal (as 
98 to 100) to that of an engine with cylinders 10 iuches diameter; 
any larger size than this cannot be used, as the friction in the hose of 
24 inches diameter, is so much increased that the jet is comparatively 
weak; the hose may of course be enlarged in diameter, but the weight 
is augmented, and the whole of the machinery is rendered more un- 
wieldy and less useful. 

JETS.—A great many different shapes of jet have been tried, and 
that shown in fig. 11 was found to answer best when tried with other 
forms. The old jet was a continnation in a straight line of the taper 
of the brauch, from the size of the hose screw, to the end of the jet 


A ewe Ste. 2, 


Fig. 11. 


pipe; this had many inconveniences; the size of the jet could not be 
increased without making the jet pipe nearly parallel. As the 
branches were sometimes 7 feet or 8 feet long, in some instances the 
orifice at the end of the jet pipe was larger tlian that at the end of the 
branch. Тһе present form of the jet completely obviates this diffi- 
culty, as the end of the branch is always 14 inches diameter. The 
curve of the nozzle of the present jet is determined by its own size; 
one-tenth of the difference between the jet to be made and the end of 
the branch is set up on each side of the diameter of the upper end of 
the branch, a straight line is then drawn across, and an arc of a circle 
described on this line, from the extremity of each end nf the diameter 
of the jet, until it meets the top of the branch; the jet is then con- 
tinued parallel, the length of its own diameter; the metal is continued 
one-eigth of an inch above this, to allow of a hollow being turned out 
to protect the edge, Тһе rule for determining the size of the jet for 
inside work is, to “ make the diameter of the jet one-eighth of an inch 
for every inch in the diameter of the cylinder, for each 8 inches of 
stroke." The branch used in this case is the same size as shown in 
fig. 11. When it is necessary to throw the water to a greater height, 
or distance, a jet one-seventh Jess in area is used, with a branch from 
4 feet to 5 feet long. 

The usual rate of working an engine, of the size described, is forty 
strokes of each cylinder per minute, this gives 83 gallons. The num- 
ber of men required to keep steadily at work for 3 or 4 hours is 26; 
upwards of 30 men are sometimes put on when a great length of hose 
is necessary, The lever is in the proportion of 4} to 1. With 40 
feet of leather hose anda {inch jet, the pressure is 301b. on the square 
inch; this gives 10-4 lb. to each man to move a distance of 226 fect in 
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one minute. The friction increases the labour 23 per cent. for every 
additional 40 feet of hose, which shows the necessity of having the 
engine, and of course the supply of water, as close to the fire as is 
consistent with the safety of the men at the levers. 


REVIEWS. 


The Geometric Tracery of Brancepeth Church. Illustrated by Ro- 
BERT BiLLINGS. Londen: Boone. 21 Engravings. Quarto. 


This work is by the author of numerous publications illustrating 
ecclesiastical architecture. The works of Mr. Billings are Ilustra- 
tions of Durham Cathedral; of Carlisle Cathedral; the Temple 
Church in London; Kettering Church in Northamptonshire; aud 
several other books of a similar nature. The present work is confined 
to the illustration of ascreen, or portion of a screen, in Brance- 
peth Chureh, which is divided into numerous panels, all of them 
carved in different designs. The patterns of euch of these panels, 
between twenty and thirty in number, are exhibited at large in sepa- 
rate engravings, which coutain also outline diagrams corresponding to 
each pattern, and showing the circles and straight lines by which it 
may be supposed to have heen produced. The following extract will 
give a clear idea of the nature of the screen itself, 

The title plate furnishes a complete miniature resemblance of the whole 
aubject set forth in the following illustrations. It would perhaps be difficult 
to find in any similar production of art so many designs represented in so 
amall a compass, and at the same time exhibiting memorials of Gothic skill 
so full of interest, although produced at comparatively a late period, viz., 
about the year 1500. Various conjectures might easily he formed as to the 
original use to which the mass of ornament here delineated was applied, hut 
according to tradition the prototype belonged to the ancient Rood Screen 
of Brancepeth Church, and was removed to the place it now ocenpies over 
the chancel arch at the time of the erection of the present Screen by Bishop 
Cosin, who was previonsly Rector of Brancepeth. 

It has undoubtedly been a portion of the crowning member of a screen or 
a monument, because the three divisions are slightly canted (canopy like) 
and surmounted by a foliated border. 

At each end of the paneling, corresponding fragments are clearly discern- 
ible, giving undeniable evidence that the magnitnde of the original work 
exceeded its present dimensions. It may, however, be considered fortunate 
that so much practica! knowledge relating to tracery has been bequeathed to 
us in the construction of these remarkable specimens, and altliough some are 
marred by singnlarity rather than distinguished by beauty, they form ia the 
aggregate a most interesting collection, as they hear in a remarkable manner 
upon the system of construction employed in the geometric paneling іп Car- 
lisle Cathedral, which has been completely illustrated by the author of the 
present volume. 

Possibly we are indebted to the genius of the same individual for the 
analogons designa of which the Church of Brancepeth and the Catlicdral 
just named are the depositories, nr, if they are not the results of one master 
mind, they must undouhtedly be ascribed to individuals guided by the same 
rules of art. Upon comparison of the histories of Carlisle and Durham, ar- 
guments are adducible that the former conjecture is a true one, because two 
distinguished persons respectively connected with each place must have been 
brought into intimate association by their ecclesiastical position,—we mean 
the reputed anthor of the Carlisle tracery, Thomas Gondibour, Prior of Car- 
lisle (1484-1507), aud Richard Bell, Prior of Durham, who was Bishop of 
Carlisle from 1478 to 1496; and our conjecture is greatly strengthened by 
the fact, that most оѓ the works, if not all, in the churches of tlie diocese of 
Durham emauated from Ше diguitaries of the cathedral establishment in that 
city. llexham Abbey, in Northumherland, cquidistant hetween Carlisle and 
Braucepeth, contains in its organ screen some tracery which forms a remark- 
able connecting link between the same class of ornament in both places, aad 
was almost to a certainty designed by the same hand, 

It is Mr. Billings’ object in the present work to show that the bean- 
tiful forms which Christian Architecture exhibits were all produced 
by systems of circles and straight lines. We give a copy of one of 
his illustrations in order to show clearly how he sets about his task. 

In the view of those whose architectural uotions coincide with those 
of our author, the Art of Architectural Design was, among the me- 
dizval architects, not so much the result of vivid imagination and an 
exquisite perception of beanty as in the kindred arts of painting and 
sculpture; but it was rather a ‘inystery” or “стай” which must be 
learned by fixed rules, which rules were kept secret from the public 
with all the jealous care of freemasonry. То be an architect of those 
times—Mr. Billings and those of his school will have it—a man must 
not only have exquisite taste and a genius tempered by Шо stady of 
existing models and masterpieces ;—he must have something more 
even than tliis—he must he intiziated, he must be admitted the incor- 
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porate member of a gurid, and learn its geometric secrets, or his taste 
and genius and study all go for nothing. With this view of the case 
it is clear that the architect could not be strictly said to design freely 
—his curves could not be drawn liberá manu: the rules by which he 


was to design were laid down for him with a precision and minute- 
ness quite different from those general axioms which, in painting and 
sculpture merely warned and suggested, but did not attempt to guide. 
The architect must never have approached his working drawing with 
pencil in band, unless at the same time armed with the rule and com- 
pass. 

It is certainly very interesting to know whether there be any or 
how much truth in this theory. It assuredly receives powerful corro- 
boration from certain marks and traces which have been discovered 
in stones of ancient buildings which have beeo dislodged by violeoce 
or decay, or have been necessarily disturbed during works of restora- 
tion. The modern architect has frequently observed with interest the 
pencil marks remaining on these stones of intersecting circles, triangles, 
and straight lines drawn at right angles to each other: these marks 
usually exist in those parts of stones which were covered with mortar, 
or by the adjacent stones; and the antiquary who spends his long 
holiday hours in loitering about ancient ruins and the half falling walls 
of decaying edifices, soon learns by experience where to search for 
these interesting vestigia of the skill of old bygone times. It has been 
said, also, that some of the stones of mouldings have becn, not chi- 
selled, but turned in the lathe, aud that the centre holes by which 
these stones were fixed to the “chuck” may still be distinctly seen. 

Such seems to Mr. Billing to have been the method by which the 
“ geometric” tracery of Branccpeth Church was produced. 

Each series commences with a simple elementary panel composed of a 
number of quatrefoils within an equal number of squares. Proceeding from 
that primitive form, the centres of the curves being upon the same founda- 
tion lines, the designs become so complicated that it is by no means easy to 
decipher their construction, and some indeed, without close investigation, 
might, by the complexity of their apparently fanciful intersections, he said to 
have refused subjection to the regularity of linear projection, aud conse- 
quently might be placed among those produced ia modern times by “ rule of 
thumb.” 

It will be immediately conceived that if the whole science of mes 
diæval architecture be resolved into a geometric system, such as our 
author would suggest, the limits within which the architect might 
exercise the fertility of his genius would be much narrowed. He 
might, indeed, combine his circles and straight lincs in differing orders 
of succession ; but liis ciforts, like arithmetical combinations, though 
very numerous are not quite infinite. We can no longer look upon 
him as a poet wrapt in visions of beauty which are called up sponta- 
neously, without elfort, before his “ mind's eye,” passing in rapid suce 
cession in and out of sight, or else preserved con furore—with enthu- 
siasm,—with the fervour of inspiration as it were —by a hasty sketch, 
which rather reminded of the original than delineated it. It is thus 
that we believe that the great masters of painting originated their 
noblest works; and those who gaze on the wondious, almost шіғаса- 
lous, beauty which our cathedrals exhibit, and in gazing feel that ele- 
vated enthusiasm and admiration of the master mind of the architect, 
(without which none ean be deemed inspired with the true spirit of ar- 
chitecture,) will be loath to admit that while Rubens’ “Descent from 
the Cross’? was the work of genius and inspiration, the glorious 
cathedral which that work adorns was itself no 1aore than the result 
of squares and circles combined according to the secret rules and вуз» 
tem of a “ craft” of artificers. 

The doctrine Шеп, which we here enunciate, has been, аз might be 
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anticipated, Ше subject of much learned discussion, and elaborate 
erudition of books more or less unreadable. Without attempting to 
drag the reader into the controversy, we may perhaps suggest to those 
who wish to search elsewhere for an account of it, that they will pro- 
bably solve many of their doubts by that tritest of maxims “ the truth 
lies between the two extremes." While every mathematician will 
tell you that алу curve whatever may be produced by portions of suf- 
ficiently numerous intersecting circles, it is scarcely credible that many 
of the curves of pointed architecture could have been so produced. 
Mr. Billiugs, indeed, allows in his present work that in one of the 
panels which he delineates the design was not totally geometric. 

The trefoil heads are all formed by hand, which circumstance considerably 
mars the effect which this design would һауе had, if they had been geome- 
trically drawn. 

Indeed, we do not see in any of his outline diagrams a method of 
drawing trefoils, quatrefoils, &c., geometrically, or otherwise than 
“by hand ;" and perbaps if he examine the subject he will find that 
the drawing of a quatrefoil by compass and rule would involve a 
geometrical construction more difficult than he might at first suppose. 
He observes, indeed— 

We have refrained from entering into very minute details of the various 
lines which form a key to each pattern, hecause the plate itself, in all the 
minor points, furnishes at once to the eye a complete linear solutian, and our 
intended limits would have been far exceeded had we entered into lengthy 
descriptions of those parts which the graphic exposition itself reuders ob- 
vious. 

But perhaps, had he attempted to supply the deficiency, the very 
difficuity of the task would have modified his opinions. 

Another great proof to ourselves that his theory is but partially 
true, is a certain stiffness and formality which prevail in all the illus- 
trations which he has given. This, of course, he would stoutly deny; 
but we rest our judgment not only on our own opinion, but on that 
of several others to whom we have submitted his drawings. Тһе in- 
stance which he takes is of a late era, when Art was on the point of 
declining into “the sere and yellow leaf." Ас such а period a geo- 
metric system would perhaps partially prevail, which would not be 
looked for in the Goldeu Age of Architecture. Paucity of invention 
is ever marked by efforts to substitute the tricks of system for the 
efforts of genius. 

Та justice, however, to Mr. Billings’ work, which is in every respect 
meritorious, our readers shall have some of the reasons on which his 
theory is based. 


The comparatively recent date of the specimens now hefore us, and per- 
haps certain questionable peculiarities or anomalies discoverable in their 
style, may be liable to objection, Their real value, however, consists in the 
beautiful illustration of principle which they develope, and оп this account 
they are certainly deserving of the most attentive consideration. 

It is satisfactory to find that the more we examine Gothic architecture, the 
more we are convinced that chance was in no possible way connected with 
ihe linear designs of construction, The most exuberant richness of contour 
can, by a careful analysis, be reduced to simple geometric rules; and in the 
investigation of the laws of description which we have here endeavoured to 
exhibit, it has been curious to observe how extraordinary an alteration in the 
general features of such panels as have fallen under our notice is effected by 
a very slight deviation in that most simple of all curves—the arc of a circle. 

There are several distinct geometric species in the panels under notice ; 
these are— 

1. Those composed of circles or their arcs, having all their centres upon 
the sides of a given number of squares or their diagonals, 

2, Where the principal frame work is a series of circles of equal radius 
touching each other, three of whose centres are consequently at the angular 
points of an equilateral triangle. The continuous curve produced by the arcs 
hetween the points of tangency of these circles in mutual contact is known 
by the term “ogee.” Or this curvilinear figure may be more easily explained 
by placing two equilateral triangles on cach side of a common hase, and de- 
scribing a circle from each of the four vertices, with radius equal to half the 
side of the triangle. But this form of the ogee is not invariable, hecause it 
may be, and is frequently much elongated, hy substituting isosceles triangles 
in the place of equilateral triangles, according io the following construction. 
Bisect the equal sides of an isosceles triangle, produce the hase both ways, 
draw throngh the vertex a line parallel to the base, then bisect each half side 
by perpendiculars cutting the produced hase or the line parallel to the base. 
From the points of intersection describe arcs of circles through the angular 
or middle points of the sides. 

The interminable variations of which this curve is capable, are doubtless 
that form known to artists as the “line of beauty,” and which is represented 
as such by our great painter llogarth. Its manifold combinations form the 
staple of all flowing tracery, because it is not at all necessary that the upper 
and lower limbs of the curve shoutd be segments of circles having equal 
radius. From this elementary principle have resulted all the beautiful com- 
positinns of the decorated and flamboyant styles of Gothic architecture, 

3. The division of the panel into rectangular parallcllograms, 
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4. Panels having their origin іп the subdivision of a given circle into a 
number of sectors. Some of the specimens in this subdivision are extremely 
curious, and perhaps are without their parallel in any other examples, hut 
the architect and antiqnary attach the principal valne to those formed upon 
the square and the triangle, hecause they not only form the most elegaut cx- 
amples, hut verify a principle, since they are based upon the same aualytical 
elements as examples in various other places. Р. 5. 


«4 Manual of Gothic Mouldings, illustrated by nearly 500 examples. 
By Е. A. PALEY, M.A., Hon. Sec. to the Cambridge Camden Society. 
London: Von Voorst. 1545, Svo., pp. 72; 16 plates. 


Having recently had occasion to speak iu somewhat unfavourable 
terms of a work by Mr. Paley, entitled the Church Restorers, it affords 
us great gratification to be able in tlie present instance to speak of the 
book before us in terms of all but unmingled approbation. The de- 
sigo of this book is a classification of the different mouldings prevail- 
iug at different periods of Christian Architecture, and the plates 
which accompany the letter-press show the gradual changes which 
took place in architectural taste in the transition from one period to 
another, the abandonment of some forms of mouldiogs, the modifica- 
tion of others, and the permanence of a third class unchanged frora 
the earliest Norman to the latest Perpendicular styles. 

Now it is very clear that a work having this object, will, if executed 
with fitting diligence and perspicuity, be well-nigh invaluable both as 
contributing to а more accurate knowledge of architecture amongst 
amateurs, and as affording to the professional architect a book of re- 
ference which he will soon learn to consult as frequently as a naviga- 
tor the Nautical Almanac. The branch of architectural knowledge 
which Mr. Paley bas undertaken to illustrate, is one too minute and 
detailed to excite general interest perhaps, but one hitberto so little 
studied, that we feel convinced that any one with Mr. Paley’s book in 
his hand, would discover in the best modern buildings the greatest 
blunders in the construction of mouldings. 


lt must he confessed, though the assertion be an invidious one, that hut 
little acquaintance with mouldings is evinced io the works of most modern 
architects. Surprising as it may appear, it is a fact that, till very lately at 
lcast, scarcely one capital or base in twenty has bcen correctly worked : and 
even in the present revival, it is hnt too common to find the most wretched 
and meagre imitations of ancient examples, the spirit and character of which 
are completely lost or perverted hy some culpable violation of leading prin- 
ciples. This certainly ought not to be. It is impossihle that professional 
men should now acquire respect and celebrity, when they neglect such essen- 
tial elements of their art. How is it that buildings of the greatest cost and 
pretension sametimes exhibit serions anachronisms and confusion of styles 
in the use of their mouldings? Тһе reason is, that the science isa deep апа 
a difficult ane, which cannot he attained without particular and extensive 
study. Each artist has only his own cxertions and obscrvations to depend 
upon in acquiring any knowledge of it, and it is evident that adverse circnm- 
stances may occur to prevent this in a great many cases. Р, 4. 


The peculiar notions which usually characterise Mr. Paley's writ- 
ings aud those of the Cambridge Camden Society—abont symbolism, 
esoteric architecture, Xc.—we are happily relieved from in the pre- 
вепі volume. "There are no attempts to persuade us that the middle 
aisle of a church represents *the pathway of meek devotion," that 
mediaeval architecture is tacitly or expressly commended to us by our 
Faith as an integral part of religion: Classic Architecture is not called 
Pagan Architecture, nor are we told that it is to be abhorred by all 
good Christians because of its Pagan origin: mouldings are not alluded 
io as the representatives of doctrines; religious tenets are not as 
heretofore found in bricks and mortar, nor are we directed to look for 
* sermons in stones ;'" and the walls, buttresses, windows, and steeple 
of a church are no longer looked upon as forming an architectural 
horn-book, a gigantie primer, by which religion is to be familiarised 
to simple minds, in much the same way that children are taught by 
geographical puzzles, models of cubes and pyramids, scientific teeto- 
tums, philosophical wooden horses, or the Royal Game of Goose 
slightly modified for the purpose of moral instruction. 

While perhaps it must be allowed that such foolish nonsense could 
scarcely find its way into a work so unspeculative as Mr. Paley’s, we 
observe with pleasure that even where opportunity offered for intro- 
ducing these childish absurdities Пе has not embraced it. He does 
indeed observe in one place, when speaking of changes of the Chris- 
tian Styles— 

Whence these forms arosc, whether from a natural process of gradual dc- 
velopment, or from some esoteric principle of symbolical design; whether 
they originated in some real or pretended secret of freemasonry, or, lastly, in 
mere accident or caprice, are curious questions, which, so far as the autbor 
is aware, havc never yet been made the subjects of much investigation. Р. 1. 
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But this is nearly the only allusion to these notions. If it were not 
too much vanity, we might almost hope that our own argumenis had 
contributed somewhat towards the desired change, especially as Mr. 
Paley seems acquainted with this Journal, and quotes it in one place ; 
or at least that the ridicule which his eccentric views have met with 
in other reviews has persuaded him, if not to alter his sentiments, at 
least to render them less conspicuous. 

Before entering into the detailed portion of his work, the author 
gives some general views on the formation and application of mould- 
ings. The following is an exposition of the generic distinetions be- 
tween Medieval and Classic mouldings. 


The early English base is allowed by all to have been borrowed from the 
Attic, and we shall hereafter clearly demonstrate that such was the case. 
Aad it may be that some forms, such, for instance, as the scroll-moulding 
and the roll-and-fillet, came from some external source. But if every form 
can be shown to be an improvement or modification of a preceding one, we 
тау fairly cunclude that the whole series is the offspring of one and the 
same progressive art. 


In their use also Gothic mouldings differ as widely as possible from’Classic. 
The former are repcated to almost any extent, so as entirely to occupy the 
large recessed spaces in jambs and arches. They are repeated too in groups, 
each group being composed of the aame members, or nearly so, especially in 
the earlier styles. ‘The latter are few in number, and very limited in their 
application. Тһе combinations of the опе ure in a great measure arbitrary, 
though the forms themselves are fixed ; in the latter both are absolutely de- 
fined. The former run principally in vertical lines, the latter in horizontal. 
In Gothic architecture, borizontal mouldings occur in water-tables and string- 
courses, and in capitals and bases, in which positions they invariably form 
subordinate lines, so as to contrast and display the predominant principle of 
a vertical ascending sweep, and шау so far perhaps he regarded as lingering 
vestiges of the Classic usage—evidences ot the victory of Christian over 
Tagan art. For it is needless to remind tbe reader that Gothic owes its 
origin, though not its development, to Basilican, that is, to Roman archi- 
tecture. P. 11. 


Тһе following remark vill, or ought to, administer a severe rebuke 
io many a modern architect who looks on a moulding as a mere facti- 
tious appendage—something to be added when the rest of the work 
із done. 


The student will already have perceived, from tbe manner we have adopted 
of drawing the sections, first, that all thése mouldings are formed out af the 
solid block solely by remaving edges and sinking hollaws, and must never be 
regarded as excrescences on a plane surface; secondly, and in consequence, 
that the groups lie in the planes of (he uncut blocks, the outermost edge of 
each member touching the original or chamfered surface, that is, not being 
cut away so as to fall below, or short of it. The original planes, or uncut 
square surfaces, nre represented in our engravings by dotted lines. These 
two facts must be regarded as fundamental canons in the arrangement of 
mouldings. 

There are three planes in which mouldings will be found to lie: one 
parallel with the outer wall, which we shall designate the wall-plane; one 
at right angles to it, or parallel with the soffit, which may be called the 
soffil-plane ; and the third, the plane formed by chamfering an edge, which 
was generally (not invariably) done at ап angle af forty-five degrces, or the 
chamfer-plane, It is clear that by sinking hollows in any one of these sur- 
facea, a group of mouldings would һе developed. 

Іп considering any series of mouldings previously to copying them, the 
first point is to lay down on paper the varions planes, that is, to ascertain 
the plan of the arch, or other feature, before the mouldings were cut. When 
this is done by accurate measurement, the rest cf the process becomes com- 
paratively easy, and the most complex and extensive combination, which it 
appears at first sight impossible to copy with anything like accuracy, may be 
readily disentangled, analysed, and sketched with precision. Without at- 
tending to these facts, all attempts to do во will be futile. 

It may be alleged аз a general rule, that Early English mouldings lie on 
the planes rectangular; that Decorated, according to their kind, fall ейһег 
on these, or on the chamfer-plane alone; and that Perpendicular mouldings 
almost always lie on the last, Р, I9. 


The next chapter to that. from which the above extracts are made, 
contains useful remarks on the various methods of copying mouldings. 
The method of the “lead tape,” though simple, is objected to on ac- 
count of the risk of inaccuracy from the bending of the lead. The 
method of applying wet clay or soft wax to obtain a matrix-mould 
from which a cast exactly resembling the original may he obtained in 
plaster of Paris, has the defect of being inapplicable where there is 
much undereutting. 


A beautiful and ingenious instrument has been invented hy Professor 
Willis, and called by him the Cymagraph, by whieh mouldings mny be copied 
with the most perfect accuracy, and of the full size. It is described and 
illustrated in the Civil Engineer and Architects’ Journal, No. 58. It can 
hardly be successfully used without a little practice; but the most extensive 
and complex mouldings can be taken by its aid. The only disadvantages 
ате, that the instrument, though by по meang large, is an inconvenient ap- 
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pendage to the equipment of a pedestrian, and that only а few inches of a 
moulding can be taken at once; so that a number of acparate picces of paper 
must he pinned together on the spot, and that with great accuracy, or the 
planes and bearings will be incorrect. 

Geometric methods, bath of copying and reducing mouldings, are fallible ; 
for the members and curves were very oftcn drawn libera manu, especially in 
carlier work; so that very considerable deviations from geometric precision 
must be expeeted in observing ancient examples, P, 23, 


The last remark will be interesting to those who read our review 
of Mr. Billings’ work in this month’s numbcr. The method which Mr. 
Paley has found experimentally the best із ‘to copy by the eye alone, 
giving some of the principle measurements. He says that it will be 
found that by practice exceeding accuracy may be attained in this 
kind of drawing, which to many other advantages joins this important 
one, that by it mouldings may be copied which are inaccessible, and 
yet distinctly visible to the eye. 

We must endeavour to extract a few passages from the main body 
of the work, but it is difficult to select them, on account of the style 
being necessarily that of a work of reference to examples, and for the 
most too unconnected to present interesting extracts—here and there, 
however, we have very pleasing exceptions. 


The exquisite skill, taste, and patient labour invariably evinced in the 
working of Early English mouldings, are truly admirable. The ingenuity 
that was never nt a loss in any difficulty of finish or constructive irregularity, 
and the minuteness with which even the most concealed and darkened parta 
were executed, are circumstances of much interest, if we contrast the hasty 
and economical practice of the present day. The deepest hollows are all ag 
cleanly and perfectly cut as the most prominent and conspicuous details ; 
and іп the village church as much so as iu the most glorious cathedral. An 
Early English doorway is often a wonderful piece of art, however little it 
may attract the attention of ordinary observers. It is most pleasing to no« 
tice the long trails of dog-teeth lurking in the dark furrow of a label or 
chancelled recess; to see the end of some inconvenient member got rid of 
by throwing a flower across the point where it suddenly stops or dies into 
ihe wall; to admire the efllorescent boss and the foliaged capital intruding 
their luxuriance upon the mouldings and hollows, as if they had overgrown 
their original and proper limits. llow beautifully, too, the knots of pierced 
and hanging leaves extend like some petrified garland or bower of filigree 
work round the arch, dividing the plainer mouldings into groups, and almost 
imparting life to the very stones! There are abundance of doorways of thia 
style which exhibit the most delightful varieties in their forms and gronp- 
ings; always, yet never the same. Some examples oceur at Bolton and Fur- 
ness Abbeys, whose arch-mouldings extend five ог six feet in width. The 
west fronts of several of our cathedrals have Early English doorways of 
amazing magnificence. Alas, that we should now try to borrow an unreal 
splendour by “running” archways by the yard in vile terra-cotta or viler 
patent cement! And strange, that with such noble examples of rich рег- 
spective effect and artistic display before them, our architects will generally 
persist in inventing mouldings for themselves, rather than copy any of the 
perfect works of ancient art which are everywhere to be met with, and of all 
degrees of costliness, The wretchedness of modcrn mouldings can only be 
appreciated by those who take the pains to compare them with the ancient,* 


The following is taken from the chapter on mouldings of the Dee 
eorated period. 


We sometimes meet with mouldiogs of much earlier or later date than we 
should have expected from other characteristic marks in the buildings and 
there are not а few instances in which, without the aid of sach marks, it 
would be impossible to say whether a moulding is of the fourteenth or the 
fifteenth century. In faet, this science does not appear capable of more than 
general treatment ; though there is quite enough of uniform system to enable 
us to apprehend the broad distinctive principles which obtained in the diffe- 
rent periods, 

Generally, then, we observe much greater geometrical preeision in draw- 
ing both the hollows and the projecting members than prevailed iu the pre- 
ceding style. Segments of circles, both concave and convex, were much 
used; and there was a softness of blending, a 4сПсасу and gentlencss of 
grouping, an avoidance of strong and violent contrasts of light and shade, 
which imparted a more pleasing, though mucli less striking, effect. There 
сап be no doubt that the perfection of moulding, as of all architectural 4е- 
tail, was attained in this style. 

And yet rich Decorated mouldings are of rather rare occurrence. А great 
many of the finest buildings in this style scarccly afford as good examples of 
mouldings as the smallest and humblest church of the Early English age. 
Very often plain chamfers are used in all the windows, doorways, and pier- 
arches; while minor parts, such as bascs, capitals, sedilia, sepulchral re- 
cesses, and the like, have fine and claborate details. It 18 in this kind of 
work that we must look for the best mouldings in tbe Decorated style. 
Р. 36. 


* Мг, Rickman’s mouldings to the central gateway in the clolsters of St. John’s College, 
Cambridge, is partly Early English and partly debased Perpendicular, М has besides its 
poverty of effect other serloug faults, 
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The next chapter naturally brings to the subject of Perpendicular 
mouldings. Their general characteristics are well expressed in the 
following extracts: there is an implied moral inthe remark respectin 
the tendencies exhibited in Ше decline of Art to avoid labour, whic 
might be profitably listened to in our time. 


In monldings of this style we shall at once perceive а debasing influence 
in the comparatively meagre, save-trouble method of working them. Large 
and coarse members, with little of minute and delicate detail, wide and 
shallow hollows, occupying spaces which, in early work, would have been 
filled with groups of separate mouldings; hard wiry edges in place of rounded 
and softened forms, and general shallowness of cutting, are all conspicuous 
characteristics, Add to these, that their general arrangement on the cham- 
fcr-plane, which is a marked fcature of the Perpendicular period, gives a flat- 
ness which is unpleasing to the eye in comparison with the rectangularly re- 
cessed grouping of the two preceding styles. Р, 45. 


Іп the chapter on Columns, we find the following :— 


The most certain evidence of date is furnished by the mouldings of the 
abacus. In Early Eoglish capitals it is' almost invariably undercut, or hol- 
lowed out, so that it seems to overhang the bell just as the hell does the 
shaft, and with the same profile, consisting of the halt of a roll-and-fillet, 
Тһе Decorated abacus consists of the scroll-moulding, with a cylindrical roll 
of rather less size below it. P. 57. 

Perpendicular eapitals present very marked features, which are seldom 
liable to be mistaken. The mouldings are large, angular, meagre, aud few. 
Neither abacus nor bell is сісаПу defined,—a fact similar to that already 
stated with regard to arch-mouldings, that the distinction of orders is gene- 
rally lost. The abacus, in short, no longer appears as а separable member, and 
the bell either wholly vanishes, or is very imperfectly developed. The upper 
part of the abacus is usually sloped off to a sharp edge, like the chamfer of 
an angle; the section of the movlding below resembles the letter S inverted, 
and, above all, the capital is octagonal, while that of the preceding styles is 
round, The shaft, however, is circular in Perpendicular work; while octa- 
ропа! capitals only occur in the other styles in the case of large single 
columns of the same shape, if we except a very few cases of Early English 
dctached shafts with octagonal capitals, as in the transepts at Histon, near 
Cambridge, and the west front of Peterborough Cathedral. P, 59. 


The extracts we have given, will we trust serve to give our readers 
a general impression respecting the book, Аз a first step in classify- 
jug mouldings, it is invaluable: imperfect as though it be (and us a 
first effort it must necessarily be imperfect), it exbibits a fund of 
knowledge which ought to render it at once indispensable to the archi- 
tect. May we not be forgiven if in closing our review we lament 
that, while an amateur like Mr. Paley, who pursues the study only 
from ardent admiration of it, exerts his utmost industry, patience, and 
thought, and above all a teachable spirit in his labours to advance the 
knowledge of art, the professional architect sometimes spurn the in- 
formation of books, looks upon effurts at making progress superci- 
liously as reflectiog on the state of Ais knowledge, aud rather than 
copy models, even the most beautiful, contents himself with his own 
vicious principles of design, or in his very horror of servile imitation, 
most servilely confines himself to the forms which h^ was set to copy 
when learning the elements of his profession. To this remark there 
are indeed many illustrious exceptions, but there are still too many 
who require books such as Mr. Paley has written to andeceive them 
as to their own supposed infullibility. 


On some Remarkable Propertics of Water and other Fluids, with re- 
Jerence especially іо the Causes and Prevention of Steam Boiler 
Explosions. Ву Joun EDDowres Bowman, Member of the Chemical 
Society of London. London: Parker, West Strand. 1545. Svo. 
p.p. 19. 

This is а small pamphlet containing the substance of a lecture recently 
read before the Royal Institution of Manchester, and, notwithstanding 
its unassuming form, contains some most interesting, and in many 
respects astonishing, facts respecting the properties of water when in 
contact with heated metallic surfaces. Тһе rcader who takes an in- 
terest in the philosophy of the steam engine, will find his account in 
following us inan analysis of the results of Mr. Bowman’s very valuable 
investigations. We ought to premise that Mr. Bowman takes very 
little credit to himself for the researches whieh he here details, and 
wishes to attribute the merit of them to M. Boutigny, with whom he 
conducted a serias of experiments respecting the properties of fluids; 
but the reader will feel inclined to suspect that our author's modesty 
leads him to underrate his own just claims to approbation, 

It isa well known fact that if water be dropped on hot iron it will 
frequently assume а globose form, and remain rolling about on the 
metal for along time without evaporating. Тһе most probable ex- 
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planation of this phenomenon is that the glohe of water has its exte- 
rior surface so highly polished that it reflects almost all the heat of the 
iron. A familiar instance, adduced by Mr. Bowman, is the test which 
laundresses use to ascertain whether their smoothing irons be suffi- 
ciently heated. 

I allude to the property which liquids possess, of assuming the form of a 
globe or spheroid, when thrown upon any substance which is at a high tem- 
perature. Of this property, a familiar instance is afforded by an experiment 
performed every day in onr laundries. When it is required to know whether 
a smoothing iron is sufiiciently hot for her purpose, the laundress, on taking 
it from the stove, applies cxtemporaneously a drop of moisture from her lips, 
and if this at once rolls off in the form ef a globule, she knows by experience 
that the iron has reached a proper temperature; while if the drop of water 
bubbles and boils, however violently, it is condemned as not hot enongh, and 
returned to the stove. 

Once, then, in the flight of ages past,it was discovered that water, though 
it so readily hoils when thrown upon a moderately hot iron, does not boil at 
all when in contact with metal considerably more heated. 


The illustration is certainly a rather homely one, but it is no worse 
for that, as a distinet exposition of the phenomena which in fact form 
the subject of the pamphlet. M. Boutigny succeeded in ascertaining 
by experiment that many other liquids besides water could be made 
to exhibit these phenomena: it was also found that water which under 
ordinary circumstances would boil away in one minute, would in the 
“spheroidal state” require an hour for its dispersion. 

The next point was to ascertain the temperature of water when 
thus spheroidal, and the conclusions arrived at are very extraordinary. 

Let a large spheroid of water be formed in a tnlerahly thick crucible of 
platinum or silver, and the bulb of a small and delicate thermometer be 
carefully plunged into the middle of it, taking care not to allow it to come 
in contact with the heated metal. The temperature of the water thus ascer- 
tained is invariably 2059. 

Perhaps one of the most curious facts which have been establisbed in соп- 
nexion with this subject is, that any variation in the temperature of the 
vessel containing a spheroid, does not affect the temperature of the spheroid 
itself. Thus it is found that a spheroid of water, when contained in a cru- 
cible heated considerably below redness, is just as Aoi as one contained in 
a crucible intensely heated to whiteness in the most powerful blast furnace ! 

Trem numerous experiments, indeed, with water, alcohol, ether, and many 
other liquids, the following law may be deduced :— That bodies in the sphe- 
roidal state remain eonstanl at а temperalure below that of boiling, however 
high the temperature of the containing vessel may be,” 


Another most extraordinary fact which these experiments ascere 
tained was, that if boiliág water instead of cold water were thrown оп 
the hot metal, still in the “spheroidal”? state it maintained the same 
temperature of 2052, А 

The same remarkable results are obtained if, instead of pouring the liquids 
while cold into the red-hot vesscls, they be absolntely boiling at the moment : 
strange, and almost incredible as it may appear, the iustant they reach their 
fiery resting-place, they absolutely become cooler, and as it were shaking off 
the trammels of all known laws of nature, cease lo boil! 

Liquids then, when in that peculiar physical condition which I have called 
spheroidal, always remain at one definite temperature; and this temperature 
is invariably, in the ease of every liquid, lower than that, at which, under 
ordinary circumstances, that liquid boils. Let us enquire a little more nar- 
rowly into the consequences of this law. 


Similar experiments were made with other liquids; among others, 
with those produced by the compression of gases. Sutphurous acid 
gas which liquefies under a pressure of 30 10, to the square inch, and 
which maintains its liquid form below a temperature of 14° Fah., or 
15° below freezing point of water, was found, on being thrown on 
heated surfaces, to preserve a temperature actually lower than 149 its 
evaporating point! 


The experiment which was selected for the purpose of furnishing an an- 
swer to this question, is perhaps one of the mnst striking and apparently 
paradoxical in the whole range of physical science. Liquid sm)phurous acid 
is subject to the same remarkable law as water and other liquids, it heing 
invariably, when in the spheroidal state, at a temperature lower than its 
boiling point which 14° of Fahrenheit’s thermometer; so that if a spheroid 
of sulphurous aeid be formed, it remains constant at a temperature of about 
12°, суеп though the crucible containing it be at a red or a white heat. If 
a little water contained in a small glass bulb, ¿th or 45th of an inch in dia- 
meter, be immersed in the spheroid of acid, it is almost instantly frozen, thus 
affording incontestible evidence of the remarkably low temperature of the 
spheroid. 

Most persons have seen the well-known lecture-table experiment of causing 
water and other liquids to hoil in vacuo at temperature considerably helow 
their ordinary boiling points; a result depending upon the diminished pres- 
sure on their surface. When liqnids in the spheroidal state, however, are 
placed under the receiver of the air-pump, and the air removed, no sign of 
hoiling is ever perccived. We may therefore suppose that the temperatnre 
of the spheroid in yacuo, is lower than when exposed to the atmospheric 
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pressure, as otherwise ebullition wenld ioevitably take place: hut I am not 
aware that the temperature has ever been cxamined with a thermometer 
under these cirenmstances, and it would he by no means easily dene. 

I aha!l ргоһаШу scarccly he helieved when 1 say that even liquid sulphu- 
rous acid does not, when contained in a red-hot vessel, and in the spheroidal 
state, boil in vacuo. 


It is also stated that if a piece of ice be thrown into a red-hot eru- 
cible part of the ісе becomes water in the spheroidal state, and the 
vest remaius unmelted within the globule. Another very importaut 
fact, which seems to have been aseertained, was that spheroidal liquids 
did not actually touch the liquid metal. 


If silver be tauched with nitric acid it is rapidly corredcd, and in a short 
time dissolved, But if a quantity of nitric acid be poured ішіп a crucible er 
dish of silver, sufficiently hot te induce the spheroidal state, no corrosion 
whatever will take place; clearly proving that the acid is at no time in abso- 
lute contact with the metal. That this is not owing to any deficiency in the 
strength ef the acid may be seen by placing in the spheroid a piece of cold 
silver, when vielent action ef course takes place, nitrous furaes being given 
off, and nitrate of silver formed. i 

A remarkable effect may be preduced, owing to this repulsion between 
liquids and heated solids, if a large spheroid of water be formed оп a surface 
nearly flat, and a small bar of white er rcd-liot iron be then thrust into the 
middle of it, Contact being impossible between the bar and the water, the 
latter forms a ring at some little distance from the hcated bar, prescnting 
very much the appearance of Saturn and his ring. Whether any real analogy 
exists hetween the two effects, er whether the causes be in any way con- 
nected, further researches into the nature ef that anomalous appendage of 
the planet may perhaps decide. 


Mr. Bowman concludes his valuable history of his experiments by 
shewing their application to the explanation of explosions of boilers. 


lf heat be applied to water containcd in ап open boiler, the temperature of 
the water will ef course continne to rise until it reaches 212°, when the 
elastic ferce of the steam is sufficiently great to overcome the pressure of the 
atmosphere, and the water boils. 1f the heat he still continued, the whele 
of the water will, as is well known, boil away, leaving the vessel empty: but 
as Inng as any liquid remains, the temperature of the vessel never rises above 
212^, owing to the absorption of heat by the steam. 

As scon as the boiler is empty, however, its temperature of course rapidly 
rises, and may reach a red, or evcn white heat, provided the furnace be sutli- 
ciently powerful, 

If water be new gradually thrown iuto the overheated boiler, we know 
from what has already been said, that it will pass at once inte the spheroidal 
state, and will continue at 205°, until, from seme cause or other, it is per- 
mitted to come in contact with the heated surface, when violent ebullition 
immediately takes place, an enormous quantity of steam is instantaneously 
produced, and, if the vessel be a closed one, as is the case with steam boilers, 
an explosion is the almost inevitable result. 

An experiment exeecdinply easy of performance is sufficient to illustrate 
this, Let a large spheroid be formed in a vessel of platinum, or cepper ; so 
long as the heat is applied to the latter, the water never shows tbe least sign 
of hoiling ; but if the lamp be extinguished, and the vessel allowed to соо] 
a little, the water suddenly comes in contact with the metal, and au ener- 
mous quantity of steam із instantly formed. 


He then shows that it is a positive fact that steam boilers may be- 
come red-hot even while containing water, owing to the water assum- 
ing the spheroidal state, and that if by cooling the water come in соп» 
tact with the metal steam is gencrated with such rapidity that the boiler 
instantly bursts. Our last extract shall be from the practical rules 
which the experiments suggest for the prevention of explosions, and 
in concluding our notice ot the pamphlet we unhesitatingly recommend 
it as well worthy of a most attentive perusal. 


Be careful that the hoiler is kept as free a possible from eartby incrusta- 
tions, which, if allowed te accumulate, form, in faet, a beiler of stone inside 
the iron one, and thus retard the passage of heat from the fire to the water, 
until the iron has become more or less overheated. 

Never let there be a deficiency of water iu the boiler, since when that 
happens, the latter may become heated almost indefinitely, and is сопве- 
quently sure to render water spheroidal when thrown in; when an explesion 
will be (without great care) almost certain. 

And lastly, If it be knawn that, owing to any canse, the water in a boiler 
has already become spheroidal, instantly stop the supply of water, and take 
care that the fire із well kept up until the whele of the water has cvaporated ; 
when that is the ease, the boiler should he allowed to cool te its natural 
temperature, when water шау be added and the fire rekindled. 


A Nomenclature of Colours. By D.R. Hay, Edinburgli and London: 
Blackwood and Sons. Svo. pp. 72. 


The author of this work is known to the public by several preceding 
books of an anulogous description. The subject is one which pos» 
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sesses a great interest on account of its importance with reference to 
the manufacturer. Ti is obvious that a systematie classification of 
colours, from Из superior accuracy and convenience, would be a great 
improvement on the loose imlefinite terms now in ове. The object of 
publishing the present volume is stated by the author in the following 
terms :— 


My purpose is to attempt ta classify, arrange, and define colours, in order 
to enable those whe are following such branches of study, as well as the 
artist, more easily to cemprehet.d tbe nature of each particular hue, tint, and. 
shade, and the relation that it bears te the primary elements of light, dark- 
ness, and colour. By this knowledge a description may be given where no 
proper name can be applied, and cvery compound become as well understood 
as the primary elements, yellew, red, and blue. 


The work is illustrated by specimens of a great many cok «s and 
tints, some of them very brilliant. The classification ‘adopt tisa 
very good one; the “ primary" colours are red, blue, and yellz.3 the 
“secondary” are those arising from the combination of every two of 
Ше preceding, the “tertiary” are those arising frem combinations of 
the secondary. This arrangement is very convenient for practical 
purposes, but Mr. Hay's speculations on the physical theory of light 
are of a very sorry character indeed. ‘The following will suffice fora 
speeimen.— 


According te the language generally employed by writers upen colour, 
yellow, red, and blue are said each to absorh a certain portion of the rays of 
light, and reflect er transmit the remainder, But I cannot consider this doc- 
trine to he correct, while 1 believe colour to be praduced hy the joint in- 
fluence of light and shade, as already mentioned. We knew that fire is pro- 
duced by combustion, and that the active agent is oxygen, and the passive 
agent the body censnmed, hy which joint operation fire is produced. In like 
manner, light is the active and darkness the passive agent in the preduetion 
of colour; and each of the primaries is thus the cífeet of the principles of 
light and darkness acting together upon the visual organ, and producing by 
their joint eperation a colour. 


We are sorry Mr. Hay “cannot consider” the doctrine respeeting 
the absorption of rays “to be correct," beeause we almost fear that 
philosophers generally will be incliued to defer more to the names of 
Huygens, Fresnel, Sir William Hamilton, &c., than to that of Пау; 
and may perhaps prefer the splendid analytical investigations of the 
former to the unsupported dicta of the latter. Of the meaning of the 
phrase “light is the active and darkness the passive agent” we have 
not even a glimmering conception, nor do we see what analogy “ com- 
bustion’ has to colour. This philosophy, on the whole, appears of 
that mysterious kind which based the science of pneumatics on Dame 
Nature’s “abhorrence of a vacuum"—tbe fastidious jade! 

Mr. Hay has some crotchet about colour being a mixture of light 
aud darkness, (as if darkuess were a positive existing principle and 
anything mote than the absence of light). Well,—when he opens his 
shutters of a morning, dees he find that, as more and more light is 
admitted to the room, the colour of objects within it changes? Не 
also offers another theory at the end of the book, which, as we do not 
more than half understand it on account of its excessive profundity, 
shall be given in the original words. 


The fact has also been ascertained that the atmosphere, when purc, is 
eamposed of two gases, with the admixture of a small proportion of aqueous 
vapour and carbonic acid. * Ж Ж Now, as the atmosphere is admitted 
te be a hody, may we not suppose that it is constituted like other elastic 
bodies, though it cannot, like these that are solid, be brought within the 
sphere of microscopical investigation, and that this aqueous vapour is dis- 
tributed threughout the atomic interstices in the form of an infinitely minute 
and symmetrically reticulated fibrous tissue, susceptible of tension aud at- 
tenuation, like that known to exist in animal and vegetable substances ? 

By such a supposed distribution of the aqueeus vapour, an independent 
vehicle of sound is at once supplied, and the gaseous elements of the atmos- 
phere left te perform their wonderful and important duties in the eeouomy 
of the creation undisturhed. * * % The supposition which I have 
hazarded, will also satisfactorily account for the greater facility with which 
sound is transmitted in the lower regiens of the atmosphere, where the rela- 
tive proportion of the aqueous vapour to tbat of the gaseeus clements is 
greater than in its higher regions. 


From all which we may safely conclude that sounds depend on the 
hygrometer and barometer; that in dry weather the human voice 
sinks to а whisper, and on a very rainy day oral communication шау 
be maintained between London and York. 

The work abounds in numerical tables of the “ powers” of colours, 
but as these tables scemed in some way connected with Mr. Ilay’s own 
theory of light, we have not thonght it worth while to examine them. 
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The Practical Miners Guide, comprising а complete set of Trigono- 
metrical Tables, Ву J.BvpGE. London: Longman. Svo. рр. 218. 


This is the second edition of a work which forms a compendium of 
various geometrical and trigonometrical theorems without the accom- 
panying demonstrations. This we believe to be the difference be- 
tween systematic works on geometry and © practical guides,"—in the 
one no construction is given without proof of its accuracy; in the 
other the rules are given without explanation, — just like medical pre- 
scriptions and recipes in a cookery book. We confess we prefer the 
former method, not only because of its superior accuracy, but because 
advancing every step by logical deduction it is, we are convinced, 
netually more expeditious and easier to be learned. Mr. Budge’s 
work contains methods of assaying metals, and also formula for the 
power of steam engines. Asa frontispiece to the work we have— 
not a trigonometrical diagram, not a view of some important mine, 
not the representation of some steam engine, but—a portrait of Mr. 
Budge! This, if nothing else, is a novelty ina work on practical 
science ; and as of course the insertion of the portrait could not pos- 
sibly have arisen from a feeling of conceitedness and personal vanity, 
the only other motive we can suggest is, that the author, on the prin- 
ciples of Lavater, wished to give his readers in the lineaments of his 
physiognomy a correct index of the mighty intellectual powers of 
—Budge! 

XU. д, however, conclude our notice without remarking on 
some passages which occur towards the end of the book. Mr. Budge, 
after arriving at the discovery that despite “the labours of our large 
body of geologists . . . по good has emanated from their labours to 
the value of а swabbing stick" makes the following deductions. 


This ia the grand cause why the efforts of опг geological societies have 
utterly failed—they have set themselves against the /ru/A—they have rejected 
the inspired history of the creation of the world; hence their writings and 
sayings are replete with error, inconsistency, and contradiction. 

Let them begin again; cancel what they have written, and lay their foun- 
dation on the sublime account so minutely given us in the Scriptnres. Then 
let them follow nature in all her grand and stupendous subterranean opera- 
tions, and they will discover a world of harmonious wonders, and will hring 
to light, to the admiration and benefit of mankind, the cause and effect of 
the magnificent order of every part of creation that is allowed to fall under 
the inspection of man. 

1 shall he horne out in stating my firm conviction that no sceptic ever 
made a good geologiat; and whatever those meu may think of themselves, 
who dare to write in contradiction to the Word which the Creator has gra- 
ciously condescended te hestow ou his creatures, they are no better than 
practical atheists, in the judgment of all men “ who believe and know the 
truth,” and their writings are calculated to inflict a serious injury on society. 
See how these talented infidels try all they can to sap the foundation of the 
Christian’s faith !—their first, second, and third formations. One thing pra- 
duced hy another. Coal formed of vegetable matter, and lately they have 
discovered that slate is a marine production ? 


We desire to give Mr. Budge full credit for the integrity of his mo- 
tives; indeed, if warmth of expression prove his sincerity, there can 
be no doubt respecting it. At the same time we cannot help wishing 
that he had exercised similar charity towards those whom he honours 
with his notice. It seems somewhat hard that gentlemen, many of 
them clergymen and men of hitherto unquestioned orthodoxy, should 
be declared to be “practical atheists’ and “talented infidels” who 
“try all they can to sap the foundation of the Christian faith,” be- 
cause they bave the misfortune to differ from Mr. Budge on certain 
philosophical points. We should almost have imagined that these 
vituperations proceeded from a vulgar uneducated bigot, had not the 
gentlemanly eandour, the pious humility, and, above all, Ше exceed- 
ingly classical language of Mr. Budge’s book convinced us of our 
error. 

We cannot help concluding that if Mr. Budge would read a litfle 
more, and think a little more, and write a little more slowly, he would 
be rather less vituperative, 


THE INTRODUCTION OF RAILWAYS INTO BRITISII INDIA. 


We again recur to the subject of Railways in India. A pamphlet 
has been put into our hands containing the report of Mr. R. M. Stephen- 
son on а general system of Railway communication, and other reports 
from the local authorities of the districts examined for the purpose of 
laying down lines. The pamphlet is accompanied by a map of the 
Railways projected in India. Тһе indefatigable exertions whieli Mr. 
Stephenson has made to obtain accurate inlormation, give a great ad- 


ditional value to this pamphlet, The number of sources from which ; 
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local statistics have been collected are extraordinary; and not a single 
effort seems to have been neglected to present before the reader a 
perfectly complete synopsis of the whole undertaking. 

The nature of the whole project may be stated in general terms 
thus—considering Bombay, Caleutta, and Madras as three points at 
the angles of a vast triangle, lines are to be drawn connecting each of 
{hose points with the others. Тһе advantage of Railways in India 
must be estimated in two points of view. First, the benefits to 
Europeans and others from facilities of communication; secondly, the 
probable profit of the lines as speculations, estimated according to the 
populousness of the districts traversed. Тһе first-mentioned consi- 
deration would of course suggest the connection of the capitals of the 
three great presidencies, as affording by far the greatest benefit to 
Europeans travelling. But then regarding the undertakings as specu- 
lations, it is quite clear that the distance between the termini is so 
vast that without intermediate and local traffic such Railways could 
not be remunerative, 

It must be remembered, however, that in dealing with India we are 
dealing with a country which, notwithstanding its enormous extent, 
is densely populated. Taking the population ef the modern states of 
Hindoostan at 130,000,000, and the area at 1,300,000, we have a po- 
pulation of one hundred to the square mile. 

The first project proposed by Mr. Stephenson is a communication 
between Calcutta and Mirzapore to the North West, which would 
ultimately be continued to Bombay. One advantage of this railway 
is that it would be directly inland: we thiuk lines approachiug the 
coast ought in such a country as India to be avoided. Even in Eng- 
lanfl the policy of coast lines is at best doubtful. The greater part of 
the railway projected to Hydrabad is a coast line, and parallel to the 
route of the steamers from Madras to Calcutta. Now as the whole 
of this coast is accessible by steam navigation, we think that it is by 
no means favourable for the establishment of railways. Indeed we 
think that in the first instance at least all railway schemes should be 
confined to direetly inland communication. 


Extracts from the Report of Mr. R. Macdonald Stephenson, and ather Поси- 
ments referring more especially to the proposition of a Railway from Cat- 
cutta to Mirzapore. 


Having completed the collection of the dacuments which appertain to the 
line of conntry between Calcntta and the great central entrepót for merchan- 
dize and produce of all descriptions at Mirzapore, I have been induced to 
submit the whole of the valuable information already collected hy myself and 
hy others who have for some years past heen sa engaged, and who have 
kindly placed their papers at тау disposal, and to recommend that a cam- 
mencemeat should be made upon this line without delay, pending the con- 
struction of which, the statistical returns, surveys, &c., of other districts will 
he obtained for future consideration, in the events of the indncements held 
out being such as to justify their being undertaken, on the completion of the 
first line. 

There are strong grounds for believing that the proposed Railway will 
hereafter connect Caleutta with Bombay, hy a line passing along the valley 
of the Nerbudda, as there are several objections to the more direct ronte 
which has been suggested ; among which may he mentioned the comparative 
trade прав the two lines—the one already existing, the other having yet to 
be made—and the consiruction of the one line being attended with less loss 
of life than the other, from ihe unbealthiness of the districts traversed; 
whereas the advantage in time of Ше direct over the longer line will not ex- 
ceed a few hours, 

The statistical returns of the traffic in goods and passengers, as well as the 
cost of conveyance between Calcutta and Mirzapore, have been obtained, and 
the extent of the trade is suflicient to justify measures heing taken to improve 
the means of transport by laying down a railway between these two places, 
which should pass through the rich and prodnctive district of Burdwan. 
The uniform and gradual inclination of the road fram Howrah (opposite to 
Calcutta) ќо Raneegnnge, where the principal collieries are opened, presenta 
advantages which are rarely to be ohtained upon a line of eqnal length, and 
as this portion of the great line wnnld, upon its completion, yield an inde- 
pendent and considerable income, it would be most advisahle that to this ex- 
tent the line, which has been carefully surveyed upon a former occasion, 
should be first completed, and the interval be occupied in completing the 
surveys and levels of ihe remainder; the more especially as it is a qnestion 
in the minds of mary, whether after passing through Burdwan, the direct 
trunk road to Mirzapore, or the more circuitous route along the Valley of 
the Ganges, would present the greatest advantages, and as, io either case, the 
line to the Burdwan collieries would form a part of the plan, it would in 
this respect signify little, in the first instance, which direction shall be 
adopted. Jt is the opinion of most qualified men, to whom application has 
heen made upon the subject, that £6,000 per mile will snffice to complete 
the entire distance, taking the level parts of the country as well as the hilly 
distriets and rivers into consideration ; hut it тау һе more satisfactory to 
increase the amount to :С8,000 per mile, а sum more than suflicient to cover 
every contingency, 

Upon this basis I most strongly recommend the undertaking being com- 
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тепсей, provision. being made te cemplele the ешіге line, but the smaller 
pertion being preceeded with and opened at the earliest possible period. 

The establishment of schoels upon the European principle, in the several 
sanataria in India, and the ready access afforded to them by means of Rail- 
ways, will do mnch to alleviate one of the mest severe privations and hard- 
ships to which every resident in India is to a greater or less extent subjected 
—the centinual separation from ene or more members of his family, who, in 
lieu of proceeding to England, the Cape, or other distant parts, for the pur- 
poscs of health, education, or change, will be enabled within a few hours, to 
accomplish their ebject as effectually as at present сап only be obtained at a 
very considerable cost of time and money, ond at a sacritice of personal feel- 
ing and anxiety (о which there are few who caunet bear ready testimeay 
from their own sad experience. К - 

I would further snggest, to prevent as much as possible the speculation in 
shares, which а less amount is calculated to facilitate, and to render this 
steck one for permanent ratlicr than for temporary and. speculative invest- 
ment, that the shares sheuld be fixed at по less than £250 each; the more 
especially as the payment of the several instalinents will of nccessity extend 
over a period of several years. . Е 

From a pamphlet recently published, under the title of “ Railway Reform,” 
it appears that of a capito] of £63,000,000 invested in 55 railroads, ef the 
aggregate length of 1,732 miles, in the United Kingdom, the 24 principal 
lines, of 1,014 miles, which have cost :£28,000,000, are now worth 
£48,000,000, and that they are paying an average dividend of 6] per cent. 
upon the original outlay, of which the London and Birmingham Railway, te 
which the proposed Calentta and Mirzapore line bears n close analegy and 
resemblance, as regards the relative trailic between the twe termini, is paying 
11 per cent. on the original capital expended; and that these 24 railwaya 
have cost on an average £36,910 per mile; whereas, from the level character 
of a considerable portion of the country throughout India, from the absence 
of any heavy Parliamentary expenses, from the cheapness of labeur and ma- 
terials, and from the moderate cest of the land, if purchased by the Govern- 
ment of Bengal for the Company as being applied to a public werk, the eost 
uf a railway in that country will not, on the average, exceed one-fourth of 
that aroennt, while the extent of Lraffic, if it do not exceed, is very little be- 
low that from which, even at the above heavy original expenditure, a divi- 
дегі of 11 per cent. has been derived. 

A Caleutta merchant who desires to visit Mirzapore must incur an expendi- 
ture of £70, and a loss ef six wecks, if he avails himself of the steam vessels, 
and if he proceeds by Dik the amount will he nearly the same, and the 
peried required to perferm the distance there and back wil! be about teu 
days of unremitting and most fatiguing travelling. 

The Railway will enable him te perform the entire distanee te Mirzapere 
and back te Caleutta in thirty hours, aud at an expense, if the English rates 
were adepted, of £11 4s. £7 18s. or £5 ls. ld., according to the traio 
which might be selected. These rates would, however, be unnecessarily low, 
and an intermediate wenld be readily paid, and unquestionably induce very 
many te avail themselves of the facilities offered, who are at present of ne- 
cessity prevented hy the delay and loss of time, more than on acceunt of the 
схрепзе which is entailed. 

From the accompanying documents it appears, that the imports and ex- 
ports of Calcutta, amount te £16,570,000 in ene year, ef which the chief 
pertion has been received from or is cenveyed into the interior. 

That the transport of merchandize between Calentta and Mirzapore ave- 
rages by water 47s. 6d. per ton, and by laud 104, 165, to 13/. 10s. per ton, 
the former occupying an average of six weeks, the latter seven weeks, in the 
transit ; 

And that the estimated traffic, at a mederate calculation made by an ex- 
perienced efficer in the service, who has furnished the most recent and care- 
fully cellated details of the trade between Calcutta and Burdwan, will amount 
te upwards of 107,310 tons a year upon the existing traffic, exclusive of pas- 
sengers. 

Тһе levels of these pertiens of the line which have been already ascer- 
tained, show a gradual inclination of twenty-four inches in the mile, from 
llowrah, on the banks of the lfongly, opposite to Calcutta, at which the 
railway would cemmence, to the Burdwan Collieries, to which it is proposed 
to extend the first line nt once. Upon tbis portion of the entire line the 
expense will not excced 6,0004, per mile, or 840,000/. for its completion, 
upos which tbe gross retnrns of the ascertained existing traffic in goods 
alone, exclnsive of passengers, troops, the mails, or Government stores, will 
be 125,160 a year, without calculating upon that increase which invariably 
follows the providing of improved and additional facilities fer communica- 
tion. 

The whele of the decuments, plans, levels, &c., have been placed in the 
hands of one ef the most eminent English engineers (Charles Vignoles, Esq.), 
whose altention has been, for some years past, directed to this important 
subject, aad whose opinion wil! be found nnuexed, in regard to the sufficiency 
for every useful purpose of the information which has been submitted, to 
enable him to express his decided ns well as unqualified and favourable 
opinien ef tbe undertaking. 

1n conclusion, I may mention that, having travelled over and examined a 
considerable unmber of the Enropean, as well as American lines of railway, 
I have no hesitation in stating that the amonnt of existing, as well as of the 
certain prospective traffic in goods and passengers, through several of the 
principal districts, with the facilities which the country affords for the cce- 


nomical conalruction of railways, arc calculated to render such an undet- “ 
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taking ene ef the most remunerative, and extensively beneficial of any aimilar 
werk, with which Т am acquainted. 


Extracts from а Letter from Captain Л. 8. Waugh, Surveyor General of 
India, Аш. 10, 1844. 

Although 1 am of epinion that a preliminary survey is indispensable te an 
accurate discussion of the question, still the general knowledge which we 
have of the tract of country between the commercial capital of Bengal and 
the upper terminus will be nseful in taking a eursory view of the subject. 
Referring to the map it will be fonnd that the direct distance frem Calcutta 
to Benares is abeut 388 miles, to Mirzapere about 408, to Allahahad about 
456 miles, Of this distance 218 miles are situated in a highland country, 
rising in ene directien to the height of near two thousand fcet above the sea. 
The rocks compesing it, are primitive transition and secondary, and with the 
exception of a small portion of sandstone grit belengiog te the coal measure, 
they are of the hardest class of rocks, such as granites, basalt, and greenstone. 
These are impenctrable, except at vast expense, by means of tnnnels, or €x- 
cavatiens, aud the acclivities are so steep that they cannot be surmounted by 
railroads. Bnt суеп if the direct line was not beset by insurmenntable ob- 
stacles, it would be inexpedient ou acconnt of the peverty of the country, 
which for nearly the whole distance above cited, is a wilderness, diversified 
at long intervala by a little cultivation, anı} scarcely animated hy human 
beings. This line weuld mereover follow the valley of the Damooda for 
some distance, and would have to cross that river at least twice. Ahandon- 
ing this line, and moving a little to the eastward, we come to the tract be- 
tween the Dameoda and Adji Rivers, and following the lincs of the new road, 
we pass through Bnrdwan, and the district of tbe coal mines. This line un- 
doubtedly offers fewer obstacles than the other; it outülanks the Damooda 
River, and also the highest levels ef the hilly tract. If it be practicable in 
other respects, it is preferable to any other line that could be proposed. It 
is very nearly a direct linc, aud the immediate connection of the coal districts 
is in itself a great object. I have never travelled upea this route, and cannot 
therefore offer an opinion, but valuable information conld be obtained from 
the superintendent of the road. Тһе first part ef the line threngh the 
Hoogly and Burdwau districts is covered with water during the rains, and 
the road would need te be embanked the whole way to the height of a few 
feet, but this would not be a costly work, provided the embankment be not 
made unnecessarily high, whieh is generally the case in all sach undertakings. 
The first 120 miles therefore presenta no obstacles ef any consequence. The 
line then enters the coal districts, which are intersected Бу numerons dykes, 
hills, and ranges of primitive formation. Passing aloog the foot of the 
Parisnath Mountains (4,483 feet high), the line follows a tract which I ima- 
gine is aot impracticable, althongh mere or less hilly and rocky, nntil it 
reaches the Llanwa Pass, which impediment I suppose might be surmounted 
by judicious measures. Тһе gradient at this spot wonld, however, be very 
steep, and 1 imagine fixed engines would be indispensable. From Llanwa 
Pass to Sassram is 87 miles including the passage of the Son River, a for- 
midable but net insnrmountable obstacle. 1 have never traversed this part 
of the line, although I have surveyed the country a few miles south of it, and 
am disposed to consider that there is nothing impracticable. The rest of the 
liae will be comparatively easy work. 

Arrived near Rajmahal, it isa qnestion whether the line can continue along 
the right or senth bank of the Ganges. The river frequently runs close to 
the Rajmaha] Hills, which are composed of obdnrate igneous rocks, and what 
with these obstrnctions, and swamps, creeks, and shifting nature of the river, 
I apprehend great difficulty аз far as Monghyr, after which, with the excep- 
tion of the passage of many tributary streams, the werk will procccd with 
comparative facility. 

If on examioation it should be found impossible to creep along the foot of 
the Rajmahal and Bbagulpur hills, there is no alternative but to cross the 
Ganges below Rajmahal, and carry the line through the rich and fertile 
couotry en the north bank of the Ganges. This part of the line will present 
no formidable diffienlties, except at the passage of the Ganges. and its prin- 
cipal tributaries, viz., the Gundak, Сорта, and Goemtee, besides many smaller 
rivers. 


Statistics of Trade, and Cost of Materials upon the Line of Railway. 

Тімнек.--Тһеге are several descriptions of timber available for railway 
purposes in Bengal; bnt sau! and sisso, from their abundance, will probably 
be found most suitable for works of the kind. The former is n hard though 
coarse grained wood, and bears exposnre tolerahly well. I have seen posts 
which have been five years in the ground, and yet seemed sond. The white 
ants do not attack it nntil it begins to decay, and at no time are they very fond 
of it. It is at present brought down the Ganges te Calentta from forests at the 
base of the Himalaya; but it abonnds іп other directions especially in the 
hilly tract lying aleng the Denares road, where it may be obtained for little 
more than the expense of cutting. The price in Calcutta is generally ahont 
half a rnpee (ene shilling) the eubic foot for squared timber. Round sticks 
fitted for railway sleepers—that is, seven or eight feet long and seven inches 
in width, would cost 84. or 10d. sterling each. Sisso is a dark, coarse 
grained, bnt very tenacioua weod, and has at times been mnch used for ship- 
building. It bears exposure to the weather nearly as well as saul, and re- 
sists the white ants; but it is more expensive in Calcutta. The country in 
all directions is covered with the Babool—a species of mimosa—which lasts 
a long time when in contact with the ground. 16 never grows to a great 
siz¢; but sticks large enough for railway slecpers might be procured iu Ben- 
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gal iu almost any quantity. The price of babool wood in Calcutta for sticks 
fifteen fect long and about eight inches in diameter in one rupee. In the ine 
terior it may be obtained for little more than the expense of cutting. An- 
other species of timber of which there is a great quautity in the hilly dis- 
tricts west of Caleutta, is the Soondree tree. It is very highly spoken of for 
its highly durahility when exposed; though at present it is not much used, as 
the means of couveyanee to Caleutra are scanty. From the quantity of acid 
it contains, it is never touched by insects. It might be procured in any 
quantities at a cheap rate in the districts about llazarcehzugh. At the Fort 
Gloster mills, saul posts were pointed out to me which had been in the 
ground sixtecn years. They were covered with coal tar, and were perfectly 
aound. 

Macurneny.—There seems to be no reason to apprehend any difficulty, 
from the want of mechanics, in the introduction even of the finest steam 
machinery, iu India, without dwelling upon the success attending the em- 
ployment of the finest machinery in the mints both at Bomhay and Calcutta, 
I would bring forward the experience in the cotton mills at Gloster as con- 
elusive upon tbe above point. All those acquainted with the nature of the 
machinery used for spinning cotton must be aware of its extreme eomplica- 
tion and nicety; of the constant attention—the accurate adjustment and 
great delicacy required for its management. If such machinery, therefore, 
can be used nt Port Gloster, by natives, under two European superintendents 
only—and if it can be altered, repaired and removed, hy Native agency, 
and a cotton mill containiog nearly 30,000 spindles can thus be kept 
in daily use and high order, there can, I think, he no doubt that all 
the machiuery connected with a railway, including locomotives, eould be 
kept in equal order by the same means in впу part of India. І must also 
observe that no difticulty is experienced ih the employment of the steam- 
cugine in the neighbourhood of Calcutta, hy Natives without European as- 
sistance of any kind. I have seen a small steam-boat in which none but 
Natives were employed, and have been informed by a practical mechanic, 
long in the habit of working with them, that they acquired a knowledge of 
maehihery as readily, and used it as expertly, as any operatives he had ever 
met with. 

Fire Woop.—As the Burdwan coal contaius large quantities of sulphur it 
will not be available for locomotive engines; but wood will form a good 
substitute. The fire-wood of India is remarkably powerful and good. In 
Calcutta it cost from twelve to twenty rupees the 100 maunds, or 3% tons 
weight, and on the route to Benares it is procurable at a much cheaper rate. 
At the above rate, however, it is not more expensive thao upon many of the 
railroads in America, where it is used in preference to coal. 

Price or LANp.—The value of land, even in the most fertile portions of 
Bengal, is comparatively low. In the estimates for some of the canals pro- 
jected for the neighhnurhood of Calcutta, 20 rupees (£2) рег бера is allowed 
аз compensation; a bega being equal to one-third of an acre. The rent of 
ordinary land in Bengal varies from half a rupee to two rupees per Бера, and 
40 rupees (£4) per. bega would be ample compensation for almost any land re- 
quired for railway purposes. Among the hilly tracts between Calcutta and 
Benares the greater part of the land is worth little or nothing. By the per- 
petval settlement, Government have rcserved ihe right of taking whatever 
land may be required for roads free of oll payment. 

Expense оғ Excavation IN Inp1a.—By careful and necessarily very 
laborious examination of the system of levels, transverse and longitndinal, 
furnished by Lieutenant Cunningham, and on consideration of the rate of 
labour ascertained, it appears that in the line of least cutting, and that other- 
wise hest adapted for the navigation, the quantity of earth to he excavated 
on the Rajmal сараї would amount to 41,100,000 cubic vards, which at the 
rate of twenty cubic yards to a rupee, will cost in digging 2,055,000 rupees 
(or 205,5002). The rate of digging here taken may, however, be considered 
a high one, as in the table of the rates given by Lieutenant Cunuingham, he 
states the cost. of excavating tanks ucar Jummoo Kandee to the depth of 21 
feet, or that ascertained by the Rajmahl Canal survey to stand per rupees as 
follows :—458 cubic feet, 578 cubic feet, 686 euhie feet, the average of which 
is 574 enbic feet, or twenty-one one-third cubic yards for a rupec, and it is 
to be observed that this is for excavating tank work (in which the earth 
rajsed has to he carried a great distance), to the depth of twenty-one feet, 
whilst the average depth of digging in the caval will only amount to ninetcen 
three-quarters feet. 

Expense оғ TRAVELLING IN Inpra.—Travellers hetween Calcutta and 
Benares proceed in a variety of ways, viz. :—1st. On horseback, or rather on 
tatoos. 2nd. In carriages, of which there are three kinds—namely, the 
chuekra,the eka, the rutha. 3rd. Onfoot. 4th. In boats. Sth. In palkees 
or dhooleys. 6th. By dawk. 7th. By steam-boats. 

The expense attending the jnurney is as follows :— Ж s 

On Horseback.—Value of a pony which is purchased, and sold 110 
at the end of the journey ............ } 


Feeding Ше апипа1.....................„ 16 
Allowauce to 5усе ...................... 14 

£3 0 

Deduct value of pony resold ....44.4..924...а.. ... 14 
Total 48m б 


May therefore he taken аз the expense of а jonrney by land hetween Benares 
anı) Calcutta, exclusive of food and lodging. 


[Јохе, 


By Wheel Carriage.—The hire for а chucktu, which will carry three per- 
sons, is 25 rupees; for ап eka, for two persons, 30 rupees; for a rutha, car- 
rying four persons, 60 rupees. Тһе charge for crossing rivers and other ex- 
penses, amounts to 8 rupees in addition. 

On Foot.—lt is difficult to arrive at the expenses cxactly of a journey on 
foot; a small sum for protection and accommodation is paid every night at 
ihe serais for foot passengers, but the allowance for the journey among 
natives, when a messeuger is sent on foot is 10 rupees, which includes wages, 
food, aud all charges. 

By Boats.—A boat of six oars, capable of taking from six to ten persons, 
costs for the passage 60 rupees. The toll is three rupees, and the sums paid 
Chokeydars to prevent detention, aod for other contingencies, are estimated 
at 12 rupees. The expense, therefore, exclusive of food, by boats, may be 
estimated at 75 rupees for from six to ten persons. 

By Palkee.—1n this mode, by taking eight bearers, about fifteen miles are 
accomplished daily; it is attended, however, with considerable danger from 
robbery ; aud natives who adopt it generally take a couple of followers as a 
guard. 

By Dawk the charge is half a rupee per mile, or about 22 rupees. 

To the above charges must he added the expense of food and otber con- 
tingencies, which vary from two annas to five rupees per diem. 

The time occupied between Calcutta and Benares is 

On horseback, (гош.............»..... 15 то 18 Days 
By wheelcarriages=......-..-...-.-. 151022, 
OMe, сосоооосвосоововосововавсо INE ip 
By boats 222222222222... -. ОООО УУ 
By ра ее ООВ үс 
Ву йа ОБОО ОООО ОООО О О О Ооо 
By steam со оосо оосоаовоооооаоољањвоо LIED гу 

The natives of Bengal generally prefer the route by water, вз it is at- 
tended with less exertion. But the people of llindostan and the Upper Pro- 
vinces, generally go by land on horseback, or in carriages. The poorer class 
are forced to proceed on foot. 


Nore ay THE EpirOR OF THE C. E. & A. JovnxAL.—Since tie 
above was written a dispatch of the East India Company to the Go- 
vernor General of India, on the subject of Railways has been publish- 
ed. "This dispatch is for the purpose of obtaining further local in- 
formation, and is accompanied by au intimation that if that infurmation 
prove favourable, the Company will feel disposed to further Railway 
projects in India. 


PROCESS OF COINING AT THE ROYAL MINT, LONDON. 
By Proressor Branpe.* 


The chief importation of gold into this country is through the ITamburgh 
and Paris market, and the original supply of that valuable metal ін princi- 
pally from three sources, namely from the American mines, the sands of the 
African rivers, and no inconsiderable quantity from the Russian mines of the 
Ural mountains. From the year 1832 to 1811, there was imported into this 
country about 334,0007. worth of gold from Africa. The ingots of gold, as 
they come into the market, are sent from the Bank of England (who are the 
usual importers as far as we are concerned) to the Mint, having been pre- 
viously melted by their own melter and assayed by their own assayer, so that 
when they come to the Mint they are so far of known quality and purity as 
far as the Bank is concerned. The bullion in ingots is delivered into the 
Mint and weighed in by the officer of the Mint, who is called the “ weigher 
and teller," and whose business is exclusively to weigh in and weigh out the 
precious metals in that establishment. The bullion is there weighed in, in 
the presence usually of two Bank officers, or officers attending from the im- 
porters. The other Mint officers, who are always present on this occasion, 
are the Comptroller of the Mint and the Queen's Clerk. So that the bullion 
received from the Bank, noder the precautions stated, isconsigned to the care 
of the Mint officers just named, associated with the Deputy Master of the 
Mint. The Mint are now to become responsible for determining what is the 
real value of the treasure intrusted to them by the Dank, at first resting 
merely on the statements of the Bank. Then these ingots are handed over to 
be examined by the Master of the Mint’s Assay Master, and the fine and the 
course ingots are so mised, and so apportioned, that the whole, il possible, 
may le brought to the state of standard. 1f, however, ай the ingots should re- 
main impure, or below the standard, in that case it becomes necessary to 
direct the addition of pure gold. 1f, on the other hand, they run above 
standard, it is then necessary that/eopper should be added in order to make 
the standard, or some other metal described under the name of alloy. 

Let it be here clearly understood as to what is meant by Ше term “ stand- 
ard." Standard gold is that which contains eleven parts out of twelve of 


* A Lecture delivered at the Royal Institution, January 24, 1845, and reported tn the 
‘Repertory of Patent Inventions, 
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pure goll, the remaining twelfth in it being what goes under the name of 
** alloy ;" it may, of course, cousist of any metal, necessarily of an inferior 
value to gold, which does not materially afleet either the colour, malleability, 
or darability, of the noble metal, Іп fact, there nre only two metals practi- 
cally employed for the purpose, namely, copper and silver. Thus the twelfth 
part, which is called alloy, may be silver, or a mixture of silver and copper. 
This was generally the case, till of late, means of extracting silver with profit 
have been devised; so that now, when the ingot of gold comes to the Mint 
or Bank containing silver, аз well as copper, that silver is reported on, and 
as far аз the ingot govs it constitutes increase of value, because it may he 
sent to the refiners, and the refiners may extract that silver and replace it by 
copper, and then return it to the Mint, and still pass as standard ; because 
everything ів considered except pure gold as alloy. Whether the twelfth 
part consists of silver от copper is of no eonsequence to us, but matters con- 
siderably to the owner of the bullion. These points are very curious and 
would interest if the lecturer could, upon one evening, have brought the whole 
subject in detail, showing how small a quantity of silver will pay for the 
operatton of extraction. All this depends entirely on the great improvement 
which has taken place of late years in the chemical arts, especially in the 
manufactory of great engine of chemistry, sulphuric acid. or oil of vitriol. 
lt may be added, also, that we uwe much to Dr. Wollaston’s mode of work- 
ing platina so as to enable us to employ platina; and it is cheapness of oil 
of vitriol on the one hand, and the possibility of using platina on the other, 
that has enabled the refiners to bring this process to such perfection, во аз, in 
fact, to take the silver out of the gold with a profit. 

There is an important circumstance cennected with the alloy, nsmely, the 
endurance of friction In circulation. 1t appears from the experiments of 
Messrs. Hatchett and Cavendish, that an alloy of equal parts of silver and 
copper was most effective in that respect; and, accordingly, when we have 
alloy in an ingot of metal containing eleven parts of pure gold, the remaining 
twelfth betng half copper and half silver, that is the article, perhaps оп the 
whole, best adapted for coinage. There is one point, however, of great im- 
portance in all these steps, which is this, that the copper which is used for 
alloy should be absolutely pure ; for if it contain a minnte quantity of cer- 
tain other metal it does infinite mischief to the gold, and, above all, renders 
the ingots brittle and intractable, so that they cannot be rolled or worked in 
the succeeding operations, There are two colours of sovereigns at present in 
circulation ; one kind, the pale sovereigns, are fast disappearing—those are 
the sovereigns which contain silver; the dark looking being such as are al- 
Joyed exelusively with copper. Standard gold, that is, gold to which onc- 
twelfth alloy has been added, coins better, and sustains wear and tear better, 
and it is more fusible than pure gold; pure gold being so soft as to bend, and 
so tough as to clog the dies, besides the great difficulty, and, indeed, impos- 
sibility, that we had of procuring and preparing it for the purposes of 
coinage. 

It is curious to observe the exlreme difficulty in getting a perfectly uniform 
bar. Even shadows of difference that would not be noticed are important. 
There is a very curjous document in existence, published on the operations of 
а part of the Mint, showing the great difficulty of making what аге called 
trial plates. That is, in making the standard plates, which are to be uniform 
throughout, and which are to be deposited in the exchequer and elsewhere, 
for reference upon emergency and particular occasion, to determine the purity 
of the coinage. 

In the case of the iinportatlon of silver the same general rules arc adopted 
as in regard to gold ; but, with us, the standard silver differs from that of 
the gold, the former being an alloy of which there are 11,2, silver and 22 
copper. It will be observed that our standard is high, and above that of 
France; both in regard to gold and silver, the standard is nine of noble 
metal to опе of alloy or +. Now, it is found geuerally, in regard to alloy 
of silver and copper, that the specific gravity of the standard alloy is 10.3, 
and this is a tittle below the Mint ; so that silver and copper, when madeinto 
an alloy, undergo a slight dilatation, or diminution of specifie gravity. The 
present account will be limited to gold coinage, which involves in its general 
outline the course adopted equally ia silver and copper coinage; but gold 
coinage requires the extreraest accuracy and nicety in all its details. It is 
our standard value, and no charge for labour or expense of coinage, and 4 
fortiori, nu profit, shall then be taken on it, so that an individual bringing 
gold to the Mint receives in return the full valne in coin, which, of course, is 
more valuable than the bullion, in so far as it bears a stamp which is a secu- 
rity for its circulation over the whole civilized world. 

The fineness, value, or composition of the ingots having been determined, 
and the whole having been adjusted to standard, the ingots are handed over 
to the melter, with proper directions for melting and casting them into stand- 
ard bars, The melter receives a quantity of ingots with a paper telling him 
how he shall pot those ingots, that he shall take such and such numbers, and 
such and such. The gold is melted in what are called black-lead pots, each 
of which is placed іп a separate furnace, and holds about опе cwt. of gold. 
They cast in iron pots the bars of the shape shown, if intended for sovercigns, 
but if for balf-sovereigns, the bars are smaller, The silver is melted ina 
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much larger pot, in fact ina pot which holds from 400 to 50010. The gold 
melting pots are known under the name of black-lead pots; they are ex- 
tremely refractory and bear a high degree of beat without n chance of 
cracking, if carefully used, and will admit of being lifted out of the fire with- 
out risk, which 1з important, because, it ів obvious, that if by any aecident a 
pot of metal gets broken and falls, a great deal would be destroyed and lost 
at the eost of the melter. In order to enable these crucibles to hold а num- 
ber of ingots, before they nre run down in this way, they put them into another 
crucible, technically called a muffin; then the whole is covered upand heated 
in a common wind furnace, until the whole is melted ; they are then carefully 
stirred and lifted out of the furnace hy a particular but very convenient kind 
ot leverage, and then are poured carefully into the moulds; there is a great 
deal of care requisite in that operation in order to prevent the gold fining or 
refining. as it is called; that is, if not carefully done, part of the alloy (the 
copper) will scparate from it, and conscquently, it will turn out too fine; the 
Melter, therefore, has, in the first place, to take care that the mixture is uni- 
form in the pot; in the next place, to take care that part of the alloy is not 
destroyed, because the pure gold is not altered by heat, but the copper is oxy 
dized and goes away in dross. The silver melting-pots are made from cast- 
iron, and contain from four to five cwt. of metal. Formerly the silver was 
melted in small pots like the gold. This great improvement in melting we 
owe to the present Deputy Master of the Mint, Mr. Morrisun, who, when he 
came into the office, completely réforme the process of melting and pouring 
the silver. Now, these are placed in proper wind furnaces, of course; they 
are then poured by machinery into moulds; and then again, great care is 
required to stir the metal before 1t is poured, and again, to prevent its fining 
or burning out the copper. Їп the present arrangement of the Mint, about 
10,000 Ib. weight of silver 15 very easily melted every day ; in fact, at the 
present moment, a larger quantity is melte] daily. Of course, in carrying a 
large quantity of these heavy metal bars about there is a good deal of diffi- 
culty in the mere carriage, this is effected at the Mint usually in little trucks 
which run on iron wheels on railroads for the purpose, there heing а commn- 
nication between the whole of the offices by means of the railroad. Ìn that 
way they travel from one to the other. 

The Company of Moneyers receive aud are responsible for the bars ; under 
their superintendence and direction the money is manufactured, and it is ulti- 
mately delivered by them weight for weight through the moncy-office tu the 
importers. The moneyers are an extremely ancient company ; а company 
that may be traced back to a very remote period. When the bars are passed 
to the moneyers they are first received into the rolling room. The fist ope- 
ration they undergo is usually called breaking them down ; the bar is squeezed 
between rollers, which extead and elongate it into a thick fillet about 8 fcet 
long 1-3; inch broad and 3 of an inch thick; this is eut in pieces of almost 19 
inches in length, and passed between rollers till each is 3 inches wide and 34 
of an inch thick. In this process of rolling the metal becomes hard, and it is 
necessary from time to time to anneal it. Now this isa very пісе process, 
and consists in making a quantity of meta! red hot and allowing it to coul 
slowly. But then there is the difficulty, that if it be done in the air part of 
the copper becomes oxydized or lost; therefore the pieces are carefully put 
into а copper cylinder and heated out of contact with the air. They arc 
heated to а red heat, and then the metal becomes softened. The last rolling 
operation brings the ribbon to nearly its required thickness, А piece is now 
cut out and if found to be of proper weight—that is, a little above what the 
sovereign is ultimately to be.—the ribbon or fillet is then handed ovcr to a 
further process of manufacture, 14 is rolled down in the first instance by 
the simple operation of rolling to a considerable degree of nicety, The rol- 
ling of the mint is perfectly distinct from the rolling of iron, copper, or other 
metals is commonly carried оп. The utmost niccty is required to proportion 
the edges and parts of the ribbon to the particular thickness, which із deter- 
mined by very nice guages; above all to take care that there shall he no in- 
equality in the pressure, so that one side of the bar should become thinner 
than the other. 1t is necessary, further, to take care that the ribbon is per- 
fectly true, not curved or curled in any way, and that the edyes especially are 
correctly squeczed ont. All these are matters of cxtreme difficulty in prac- 
tice, but most highly essential, in order to avoid a great deal of trouble which 
must result if points of this kind be not attended to in the earlier process of 
manufacture. The final adjostment of the thickness is done by a machine 
invented by the late Sir John Barton, and consists of a peculiar process of 
drawing. In this machine a most exquisite and surprising uniformity is given 
to the thickness of the metal. 

When the sovereign is punched out on one side of the bars and out of the 
other it is weighed in a very delicate balance, and ought to be perfectly cor- 
rect; if it be not perfectly correct then a little more finish is given tothe bar, 
or it passes, if necessary, through a pair of very fine rollers again. That tbe 
whole set of sovereigns cut vut of the bar shall all be perfect as to weight ls 
a matter of great nicety, but of great importance, and involving a number of 
practical difficulties, which, however, have been wondcrfully got over һу 
perseverance and tlie he!p of this macbine. The ribbon being now completed 
it is placed іп the blank culting-machine, This is a machine with twelve 
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cutters arranged іп a circle, cach cutter being lifted by a lever toug attached 
to a vertical fly-wheel. Upen the lower tool the ribbon is placed, and a suc- 
cession of pieces is punched out ef it constituting the blanks. In general a 
row of blanks їз cut out, and the blanks as they are cut fall through the 
lower tool into a drawer placed underneath in order to receive them. lma- 
gine here again the extreme пісебу of these cutters; they must be so ad- 
justed as to cut out exactly the preper weigh. Supposing that the bar or 
fillet which is to be cut into sovereigns is exactly standard, it goes through а 
particular eutter which will cut it standard ; but, suppose that in testing this 
way it should be found a shade too light, it then goes to a cutter which will 
cut them a shade {өө heavy or rather compensate for that lightness. There 
are, in fact, anumber of cutters of this kind, each varying a mere idea, or 
mere thought, but still producing a very important result. 
The blanks are next carried to the sizing-reom, where persons are em- 
pleyed te weigh each individual piece: these are weighed a second time in 
order that they may all be exactly standard. Not only are they weighed 
twice, but each piece is sounded er chinked, in order that no split, cracked, 
or "dumb pieces," as they are called, may be put inte circulation. The 
standard weight of a sovereign is 5 dwts. 34 grains; the current, or that at 
which it circulates, 5 dwts. 23 grains. So that the extreme difference between 
the two—the standard and current sovereign—may be in valuc about three 
halfpence, a grain of standard gold being worth ebout twopence. Uponeight 
light sovereigns, therefore, the less will amount to one shilling ; upon 800, 
51.; and on 10,000,000 sovereigns the loss would be about 62,0007. sterling, in 
this slight shade of difference. The discs, or blanks, as they are called, hav- 
ing been thus adjusted as to size, are marked, as it is called; that is, they go 
through a pair of steel cheeks, and the edges are a little raised up. There 
are here some blanks which have been marked, and others which came from 
the cutter direct. Those from the cutter are rather rough at the edge, those, 
whieh have been marked have been a smooth ейде; an edge a little raised. 
The marking-machine is one of extreme rapidity ; it will operate upon about 
240 pieces іп a minute. The blanks in this mark have now become so hard 
thatit is necessary, before they are struck or cuined, to anneal them. The 
annealing is done by packing them in iren cases, and in which there are about 
2.800 blanks packed in each case, carefully sealed up, put into a furnace, 
where they are heated. They are then allowed to cool slowly, are opened, 
and are thrown into a very weak solution of sulphurie acid, by which they 
are ** blanched," as it is called ; that is, the little film or oxidization of cop- 
per is taken frem the surface and they become clean, aud the blanes are then 
fit for the operation of stamping. There are at the Mint eight coining- 
presses, working by a most ingenious and beautifully-formed machine, con- 
trived by the late Mr. Bolton, in which the blow is performed by a piston 
falling іп vacuo. The fall of the piston is in vacuo, then it pulls the press and 
strikes the blow. There аге eight presses, each coining from 30,000 to 40,000 
pieces a day ; that is, each coining frem 60 to 70 piecesa minute. The lower 
die, on which the reverse of the coin is engraved, is placed in the press іп a 
particular position, and the collar, exactly fitting it, works up and down upon 
this blank die. Now, that cellar has a milling engraved in it, and at the 
moment the blow is struck the collar is elevated, and the piece, which other- 
wise would spread, meeting with the collar, takes the impression of the rim 
from it, and so becomes milled. Then, after that operation, the collar is 
pushed down, and the pieces forced off. This is done by a part of the press 
technically called “ the layer-on." Each time the press comes down, this, 
which is the upper die, falls on the piece and keeps it. While the press is in 
the act of rising this Jayer-on puts another blank, in order to receive the blow 
immediately afterwards. Неге is a tbe containing blanks, and by means of 
this instrument, called the layer-on, a sort of forceps, or finger and thumb, is 
so contrived as to take a blank, put it on the die, and return for another 
blank. Formerly all this was done by hand, and the finger and thumb were 
Jiable to a great many accidents, The operation of the press then is this: 
there is а blank brought forward and, put on the die by the layer-on, it goes 
back, the piece which is to be coined is struck, the press is elevated, and an- 
other is brought оп. The average consumption of dies in the Mint amounts 
on an average to a pair of dies to each 50,000 or 60,000 pieces. It must be re- 
membered that in these coining-presses at the Mint one blow must complete the 
coin, so that the skill of the engraver is called into requisition, and shown hy 
the art with which he makes a low relief susceptible ot being perfectly brought 
up by oneblow of the coining- press. Пе makes the too] produce a good effect, 
and by which he avoids those prominences and aspcrities in the eoin which 
would tend toits wearand debasement. Nothing eau be worse than a high relief 
п a coin; it accelerates its degradation by wear, and never can һе perfectly 
brought up from the very nature of the eoining machinery. In these re- 
apects, therefore, the eagraver is tied down by the power of the macbinery or 
press. Пе із very often blamed for what, in fact, is his great merit. There 
is no difficulty whatever, by a succussion vf blows in rapidity, in bringing up 
а very high relief, like that of medals, for instance, in proof pieces ; but when 
one blow of a certain power, repeated from sixty tu seventy times a minute, 
V required, and each time to produce a certain coin, then it is that the talent 
d skill of the cngraver are more severely taxed. 
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The monies being finished they are now weighed up in what are called 
“ journey weights, being 15 Ib. of gold or 601b. of silver, These are weighed 
up in bags and returned by the Company of Moneyers to the Mint-office, 
But before the money is delivered finally to the importers, and through them 
to the publie, it is subject te a series of examinations, called “а check," to 
ascertain its weight and fineness, or, as it is said, it is “ pixed." 

In concluding this subject опе observation must be made. In regard to 
the work of the Mint, one often hears it said, “ Your money is very well, but 
it eught te be in higher relief; more perfect workmanship, more time be- 
stowed upon it. Н із very well to talk about coining 40,000 pieces at each 
press every day, but it is a bad thing to do for the arts.” This, however, is 
certainly net the case. It is of the utmost importance that the coin should 
be as quickly produced as is compatible with good workmanship; and the 
workmanship of our Mint will stand compartson with that of any in the world 
as far as it is compatible with perfect accuracy of weight and fineness; be- 
cause уоп may imagine that all the checks 1 have stated take np, ef neces- 
sity a great deal of time. Then, again, you will remember that as regards 
the loss of interest uf any bullion during its passage throngh the Mint, that 
isa very serious consideration. And, lastly, in the event of any panic, as 
іп 1825.—At that time bullion came in from the Bank on the Saturday, and 
140,000 sovereigns were returned on the Tuesday succeeding, to the Bauk, 
and the same number every day till the following Saturday, when confidence 
was restored, the draught on the Bank began to be diminished, and the 
threatened cris's was averted. The gold ingots came in from the Bank at 
nine in the morning, and at ten at пірім: 47,000 were coined and finished. 
Here you see the extent and perfection, the good management and machinery 
of the Mint, which achieves this; achieves it with some difficulty, but very 
accurately. 

As to the capability of the Mint, it has been stated what number of pieces 
the presses will produce. In seven days’ work in gold, in the year 1812: the 
weight of gold bars in work during that weck amounted to 10tons. The coin 
worked weighed 12,055 1һ.; they were 985,425. From the 1st of July, 1842, 
to 1st of July, 1844, there were coined in the Mint, of sovereigns and balf- 
sovereigns, 15,920,411 pieces; silver coins, 20,976,000; copper coins, 
19,621,956 ; making in the whole 56,528,367 pieces. Since that period, that 
is, from the 1st of July, 1844, to the 31st of December last, there have been 
coined besides 10,000,000 sovereigns; so that, in that period of two years and 
a half, there was turned out of the Mint 66,528,367 pieces, which, as far as 
gold and silver are concerned, had undergone all those ordeals, 

The grand trial of the pix is performed by a jury of goldsmiths. To those 
persons are handed over the pix-Lags from time to time, which are taken 
with great ceremony to Westminster, where the Lord Chancellor empannels а 
jury, or, at least, instructs one, as to their examination; they then adjourn 
to Goldsmiths’ Hall. and examine the whole mass of coin or sample to be 
fairly taken, and, if it pass, they ultimately report upon it, and from that 
repurt the Master of the Mint is exonerated trom all further charge and re- 
sponsibility respecting the coin, 


A DESCRIPTION OF A CATHEDRAL OF THE ORIENTAL CHURCH 
(Abridged from the Ecclesiologist.) 

We propose in the present paper to prove, that, differing very widely in 
many less important arrangements from the Western Church, the Eastern 
Church has retained, and even amplified, their essential features. And to this 
end we shall endeavour to give a brief aud familiar account of a Greek cathe- 
dral. The monastic churches differ frem those of the seculars in many res- 
pects: not therefore to perplex the reader, we shal! confine ourselves almost 
entirely to the latter. 

The church in question then, would consist, strictly speaking, of four parts: 
the altar-space (agion bema, hiepateion, or heikel, as it is termed in the 
Coptiek Church); the choir; the nave; and the porch or narthex, at the 
west end. The aisles of the nave extend both to the east and west ends; and 
in the former terminate (as does the altar-space itself) aspidally. 

Commencing with the east end, we should find that the altar stood in the 
centre vf the chord of the middle apse: in the same position therefore which 
in churches of this description was allotted to it in the Western Church, It 
was overhung by a dome or canopy, supported on four pillars, and sur- 
mounted by a cross. This canopy, often called the Trullus, is also known by 
the name of ciborium, and also concha, from its similarity to a shell. At the 
tops of the pillars, also called towers, lilies were worked, and the names of 
the Evangelists sometimes were engraved on the columns, as we learn from 
Simeon of Thessalonica, the Durandus of the Eastern , Church. Veils were 
suspended between these columns, sometimes richly adorned with gold and 
purple (Paul. Diac. Mich. 1. xxiv.). but this arrangement is now much dis- 
used, The Blessed Sacrament is not reserved ina silver dove or tower, but 
jaid by in а place appropriated for that use, and situated behind the altar : it 
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is called the 4frtoplhorium, and a lamp perpetually burns before it, as In the 
Western Church. 

А plurality of altars is unknown among the Greeks ; exeept indeed that in 
Russia, where the intercourse with Rome has been considerable, it has n a 
few cases been introduced. Іп some instances however а chapel with its se- 
parate altar ( Parecclesia ) has been erected contigaous ta the church itself: 
and in these the ferial offices are said. On Monday, that of the *' Badiless,”” 
i. е., the Angels: on Tuesday, of the Mother of Gon: on Wednesday, of the 
Готегиппег: on Thursday, of the Apostles: on Friday, of the Cross : on Sa- 
turday, of the Departed Faithful. 

The piscina is situated immediately under the altar: it is called ейолгіоп, or 
more frequently ¢halassidion, ‘the place of the sea.’ lts position and name 
are not improbably derived from the account (3 Kings, xviii. 32) of the altar 
and trench made by Elijah; where the Septuagint explains ''trench" by 
баХасаа. In the same way, the great laver whieh stood in the court of the 
Temple, проп oxen ol brass, is in our own translation called the “Sea” (3 
[1] Kings, vii, 23). In the great church at Constantinopje, it was richly or- 
namented with preclaus stones. This practice never seems to have obtained 
in the Western Church. 

The primitive position of the Bishop at the eas'ern end of the apse, sur- 
rounded by his presbyters, is retained by the Greeks during the time of 
“Liturgy.” 

The north apse is appropriated to the Prothesis. in the shape of a separate 
altar. A part of the Liturgy is here performed ; and the ceremony of the 
“ Great Entrance,"—the offertory of the elements,—is one of considerable 
Pomp. 

In the southern apse isthe sacristy. This was somctimes called the Seeno- 
pliylacium : at others the Metatorium: at others, and it is the communest 
title, the Diaconicum. We find that the Emperor Leo, son of Basil the Ma- 
cedanian, when under sentence of excommunication, was allawed to attend 
the Divine Office in the Diaconicum, and it would appear that there was a 
kind of Priests’ (or rather Deacons’) door just without it, and of course on 
the south of the church. 

The ayov Вциа was separated from the chancel by the screen. It is called 
by Simeon of Thessalonica Cineliade, or Diastolae: but it is also termed, and 
more especially in the Graco-Russian Church, the Jconostasis, because the 
pictures of Saints are hung or fixed проп ії. In early times it was apparently 
of much the same nature as our own rood-screens ; hutafterwards it assumed 
its present shape of a solid erection. 

The rood-doors were called the Holy Gatcs. On the right ride, on entering, 
was invariably figured our Loro: on the left, the Mother of Gon: other 
Saints were replenished in any position that the piety or taste of the archi- 
tect might suggest. But some principal Saint was so placed as to be very 
conspicuous from the seat occupied (if a monastick ehurch) by the Hegumen; 
(if a cathedral) by the Bishop: the easternmost, namely, on the south side of 
the ehoir. Before the holy door hung a curtain, embroidered with the image 
of S. Michael, brandishing his sword, as if to “ keep the way of” thissecond 
** Tree of Life" from irreverent access. 

A little to the west of the /conostasis is (or rather was, for the arrangement 
has fallen into disuse) the Soleas, or ehancel steps. As the Bema images the 
Tribunal of Curisr, so the Soleas (a word corrupted from solium) represents 
His Throne, The portion between the Soleas and the Iconostasis was in ear- 
lier times appropriated to monks ; as partaking in part of the character both 
of laies and clergy. So we learn from Dionysius. But Simeon of Thessalo- 
nica tells us that afterwards it was appropriated to the inferior orders of the 
clergy, and was even called the Bema of the Readers, The whole charge of 
the Soleas, i, e., the space eastward of these steps, including the Bema, was 
entrusted to the Candelaptes: he was of the order of the Readers, but on ac- 
count of this offiee privileged to enter into the Holy of Holies. 

Opposite the holy doors stood the Ambon or pulpit, answering in ils uses 
to the rood-loft of the Western Church. That in the church of the Eterna] 
Wisdom is described by Codinus as adorned with jewels and lights. Vor 
lights were fastened to crosses even as early as the time of 5. Chrysostom, if 
we may trust Nieephorus. To the ambo were two entrances, one east and 
the other west: for Codinus, speaking of the Emperor's going up into it, 
says that Пе ascended, not on the side which fronted the Beautiful Gates, but 
on that which was opposite to the Svuleas. Symbolically, according to the 
Mystagogue and Simeon, the ambo, and its situation near the holy gates, 
signified the stonc that was rolled away from the Sepulehre ; and the deacon 
mounted on the ambo, tha angel seated on the stone. Such as ambo is, or 
was, pas-essed at Rome, by the churches of S. Mary ad Martyres, S. Lau- 
тепсе, 5. Pancras, and 5. Clement. 

In monastic churches, almost the whole of the building is choir, though 
the stalls do not extend over more than a third of its length, and are returned 
as in our cathedrals; and here are situated орага: полаг, the Beautifol Gates. 
But in ''Catholick," ё. e. secular churches, there is no division at the western 
end of the stalls: and the Beautiful Gates separate the narthex, or porch, 
from the church, This triple division into holy of holies, choir, and nave, is 
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extremely perplexing, because in small churches that which seems the nave is 
sometimes merely the Gynaeceum, or place appropriated to women: and the 
different position of the Beautiful Gates in monastick and Catholic buildings 
seems (though in effect it does not) to destroy any analogy between them. 
The external western daurs are known by the name of the Great or Silver 
Gates: and in the porch, ou the southern side of the door, is the usual рові- 
tion of the fant, In such a eathedral as we have been endeavoring to de- 
scribe, the women woald probably oecupy the north aisle, Тһе bells, whether 
of metal or wood, һат on each side of the purch. 

It will be seen then that the spirit of this arrangementis precisely the same 
as that of the Western Church : all that we have ever called essentials, —the 
distinet and spacious ehancel, the rood-screen, and the porch,—are retained 
by the Oriental, as well as by the Latln communion, thus vindicating for 
them the application of the rule of 3. Vincent of Lerins. 


ee 


ORIGIN AND PROGRESS OF THE RAILWAY SYSTEM. 


The details of the invention of steam vessels are pretty well known, 
but the communieation by railroad has never yet in this country been 
traced to its origin. Now, it happened that a few weeks since, a. 
very satisfactory account of this new medium of communication has 
been given in two German periodicals—the Gazette of Cologne and 
the Sonntagsblatt or Sunday's Journal. The latter is a weekly paper 
for general information and entertainment, forming a supplement to 
the Weser Zeitung or Weser Gazette, which is published daily at 
Bremen, the Hanse town on the Weser river. The reporter of the 
facts relating to the invention of railroads is a barrister living at 
Osterode, a Hanoverian town on the Hercyniaa mountain ; his only 
object was to establish a fact, but he is otherwise in no way interested 
in the matter, and he claims no reward, for the original inventor who, 
indeed, died several years ago. The subject being one of consider- 
able interest to this country, Ї drew up the present paper embodying: 
the substance of the barrister's German report; the letter is dated. 
Osterode, the 20th March, 1815, and is inserted in No. 60 of the 
Sountagsblatt, of April 6th, 1845. 

It appears that the original inventor of the railroad system was the 
late principal engineer Mr. Friederichs (Егейегісе), son of a miner in 
that part of the Hercynian district which belongs to Hanover. His 
talent for mechanies was soon perceived by an influential gentleman, 
the director of mines, who solicited the Hanoverian Government to 
furnish him with the means for inereasing his practical knowledge in 
mechanics and generally cultivating his mind by a tour through Europe. 
The request was granted, and young Frederies set out on a tour of 
several years. Two of them he spent in the salt mines of Galicia, 
and it was there that the thought ocenrred to him of constructing a 
new machine for the easier conveyance of heavy loads; no ехрегі- 
ments, however, were then made, and it was not until after his return 
home, that he matured his plan, when necessity compelled him further 
to consider it, At that time, before the French invasion of Hanover, 
the leading silver mine of the Hereynian mountain was the * Dorothy ;? 
but the road from it to the * Pucherich," where the ore is refined, and 
from that place to the silver melting honse (Sillerhuctte), was very 
inconvenient and caused considerable expenses. The “Dorothy” 
being situated on a moderate declivity, and the * Puchericli at a dis- 
tance of three quarters of an hour, being placed in a valley, the road. 
from the first place to the latter goes downwards; as to the minerals, 
they were carried in carts drawn by horses, but on account of their 
heaviness and the nearly impassable road, only small quantities could 
be at а time transported. These circumstances compelled Fredcries 
further to consider and to perfect his plan of a new conveyance, апі 
he finally invented iron rails, exactly as they still are in use, a Іосото- 
tive engine, and a сагі to rnn from the pit to the ‘“Pucherich,” and 
thence to the silver melting house. Тһе cart is a four wheeled one, 
and on its frame is ised a wooden chest, which may be filled up 
with minerals to the weight of from sixty to eighty ewt. The guide 
sits before the chest, just as the coachman sits on the driving box; by 
pressure he is enabled to direct the cart, and also to arrest it at any 
time, however fast it may run. The arrangement is so certain and 
safe, that to the present day no accident has happened. The loco- 
motive engine is all of iron, but instead of a detailed description of it, 
which wouid not suit the taste of promiscuous readers of a German 
journal for general information and entertainment, the reporting bara 
rister cites a fact from which its efficiency appears; and relers, in 
support of his statement, to witnesses still living. When, in the 
summer of 1811, the King and the Queen of Westphalia visited the 
Hercynian district, the director of the mines, M. von Meding, caused 
a carriage of the invention of M. Frederics to be fitted up for an ех- 

y cursion Irom the pit to the *Pucherich/ The barrister alluded to 
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was ‘present, saw the King, attended hy ten gentlemen of his court, 
mounting the first vehicle ; and the Queen, attended by the ladies of her 
suite stepping into the second carriage, which closely followed the first. 
They started at the same time, and tbe walking distance of 45 minutes 
was accomplished іп five minutes. Witnesses still living are:—M. 
von Meding, mivister of state and of the cabinet; M. Albert, principal 
counsellor of mines ( Oberbergath); M. Muehlenfeldt, principal en- 
gineer (Maschinen director); and Dr. Jordan, assayer of the mint 
(Muengiwardam ), at Elansthal, а Hanoverian town of the Hercynian 
district. Several years afterwards, when M. Frederics, then in an ad- 
vanced age, was taken ill, he sent to the barrister to frame his last 
will. The latter did so, and next waited on him, whom he found en- 
gaged in executing a drawing. “This is," said M. Frederics, “іп- 
tended for an English gentleman, who wishes to run my new cart in 
his own country as І до bere, Не admires it; and | take great care 
in executing my work, in order to prove that we here are not a set of 
blockheads.”’ 

Thus this invention was transferred to England, where Mr. Thomas 
Gray, of Exeter, advocated it zealously. He led the way in intro- 
ducing and establishing it in this country; he pointed out to the most 
influential public men of the day the advantage of direct lines over cir- 
cuitous ones, the economy which by the construction of railroads upon 
the direct principle would be effected in horses, carriages, and time; 
he explained his system in memorials illustrated by maps, which with 
the petitions of meetings he forwarded to Government ; and finally he 
brought his plan in a printed form before the public, all which could 
not be done without personal sacrifices, Others came to his assistance, 
supported and recommended the new inventlon, but his exertions 
were more prominent and longer continued. Тһе efficiency of steam 
in propelling vessels having been ascertained, this new invention was 
(it is not precisely known by whom first) combined with that of Mr. 
Frederics, and the new medinm of communication rendered more 
valuable. 

The account of the origin of the railroad system, given by the Ger- 
man barrister, certainly contains details not known before; but the 
simple fact of M. Frederics having invented the railroad system, and 
communicated his invention to an English gentleman, was all alon 
known among the iohabitants of the Hercynian district and the adja- 
cent country. The late poet Thomas Campbell, in speaking of Ger- 
many in one of his much admired poems, says, the world was indebted 
to her for three most important inventions, viz., those of powder, 
printing, and clockmaking. М. Frederics added to them the fourth, 
which is now very generally acted npon thronghout Europe. 

Јоңх von Нову, D.D. 

12, Sussezestrect, Univeraily College, London. 


FRICTION IV THE BEAM AND DIRECT ACTION STEAM 
i ENGINES. 

516—1 have had my attention dirccted to a paper in your April 
number, entitled ‘Comparative Loss of Friction in Beam and Direct 
Action Engines,” and as Lam much ocenpied in considering dynamical 
questions, Í naturally take great interest in such a subject, and must 
congratulate you on sucha complete exposure of error as is there 
made. Your correspondent is evidently well versed in scientific prin- 
ciples, and his criticisms illustrate a point which you have laid down 
in an article in your May number, that it is quite necessary that scien- 
tific men should go hand in hand with practical men, and not let petty 
jealousies keep them apart. If this desirable end were attained, of 
bringing science and experiment more directly together, we should 
never have had sucli a mass of mistaken labour as Mr. Pole’s paper. 
‘You are fortunate in having secured the services of so sound a contri- 
butor as Н. С. 1 have read his remarks with great pleasure, not only 
derived from seeing that the rea! points at issue are grappled with, 
that an ignorance of dynamical principle is shown to exist so clearly 
and so forcibly, but that it is made intelligible even to men who know 
nothing of mathematics, that Mr. Pole's paper is all wrong. 

Just consider what an injury is done ta science by any one who pre- 
sumes to point out au application of our laws; and so signally fails, 
that it is impossible but that experiment should show a wide dis- 
erepancy, (a discrepancy so wide that the mere empiric will at once 
throw overboard the science). Тһе long desired union of theory and 
practice is being put off by such writings instead of being advanced, 

1 have ofteo thought that if the French had had our opportunities 
and our workmen, they would long since have beaten us in the field 
of engineering, and I ain persuaded that this result во much to be de- 
precated, will be brought about by patroniziog and putting forward 
such waste of energy, labour and time, as Мт, Pole’s paper. If our 
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science is wrong, our neighbours who are getting our workmen and 
our experience, will in time marcli a head of us. 

Now how are we to amend? for it is not enongh to censure. 1 
think the jealousy of science which some show, only proves that they 
are conscious of their own deficiency, and are afraid that theory 
should prove it to the world. The true way is to give us a kind of 
free trade in mechanical and engineering progress. Let every one do 
all he can, but let him also endeavour to understand clearly and 
thoronghly what his neighbour is doing, that so we may not impede 
but assist cach other. The scientific man should know the results of 
experiment, and the experimentalist endeavour to enlighten the 
theory, where data are wanting. By following such a course as this, 
the magnificent science of engineering (the adaptation of the powers 
of nature to man's wants) will really advance, and those who are now 
at the top of the tree, the English engineers, will keep the positioa 
they have gained, by intrenchipg themselves within impregnable ram- 
parts, viz., the eternal truths of science. 

I remain, your obedient servant, 
M. Cows. 

College, Putney, May 7, 1845. 

жж This is not the only letter which we have received to the same 
effect. Bntthe name of Mr. Cowie, who was senior wrangler of his 
year at Cambridge, and since moderator and examiner in the Univer- 
sity mathematical examinations, will be quite conclusive as to the 
value of the investigations which he has examined.—Ed. C. E. and А. 
Journal. 


THE FOUNTAINS OF TRAFALGAR-SQUARE. 


[We insert the following letter, though at the cost of some self-de- 
nial, on the approved principle that ‘virtue is its own reward.” We 
must however preface the letter by begging the reader, if he should 
be able to get throngh it, to read the remarks which we have taken 
the liberty of appending.] 

Sin—A gentleman who in his zeal to instruct tbe publie occupies 
with his correspondence so conspicuous a portion of your jouroal as 
that appropriated to “Тһе Fountains of London and Paris" in your 
last number, might have takena little more pains to be correct in his 
facts, however uncandid it may please him to be in his observations. 
Suum cuique is a wholesome rule, and you may perhaps spare a 
corner to inform your correspondent (it is difficult to imagine any one 
else cao require it) that the Nelson Column is not only лоѓ the design 
of Mr. Barry, but that it was placed in the situation it occupies іп di- 
rect opposition ta his judgment, as being totally out of character with 
his plans for the general arrangement of the site. This fact your cor- 
respondent might have learned from what took place before а Com- 
mittee of the House of Commons, not so long ago but that it must be 
supposed within the knowledge of any one thinking himself qualified 
to have an opinion upon the subject. Thus much for the assumption 
which supplies ‘your correspondent with a good half of the diatribe 
aimed at Mr. Barry, but which in reality hits Mr. Railton. With re- 
gard to the fountains little need be said io reply to a critic reduced to 
borruw the capital joke of the dumb waiter To attempt to disparage 
the Trafalgar-square fountains by a comparison with such as are most 
remarkable for their large scale and elaborate design, is merely to say 
that they are what they are, snd not something else which they do 
not pretend to be, and it would be more candid befure such compari- 
sons are instituted, to inquire what means were placed at Mr. Barry's 
disposal for their erection. It would, perhaps, be found that he was 
limited by Her Majesty's Commissioners to a cost which would not 
have produced one of the ocean deities the absence of which is made 
such а reproach. 

It might be thought that while your correspondent was making 
comparisons, he might have extended them a little further; to Rome, 
for example, where he might have found some fountains of the 
“dumb waiter” form, the “intense ugliness” of which has not hitherto 
been remarked. Ifit is the composition to which he objects (and this 
must be his meaning, if he meavs anytbing) it is rather strange that 
he should have selected by way of contrast, two fonutains of which 
the composition, apart from the detail, is essentially the same, with 
this variety in one of them, that the upper basin is placed topsy- 
turvey. It would be easy to criticise the “nearly sixty other" foun- 
tains of Paris in the tone assumed by your correspondent by affirming 
that any one in possession of a cistern with а tap in it can command 
2 better shaw of water than is exhibited by a great majority of them, 
and that they are for the most part absolutely insignificant. It is, 
however, dealing with them and with their authors rather more justly 
апа honourably to observe that for the most part they display much 
taste and skill in taking advantage of very scanty resources; but that 
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they are ' almost all large and elaborately ornamented,” or that they 
are to be compared in any respect with the fountains in Trafalgar- 
square, із as true as your eorrespondent's assertions abont the eolump. 
Tam, Sir, your obedient servant, 
ANTI-ZOILUS. 

*,* Our correspondent writes angrily, and an angry man is not 
likely ta be accurate in his statements nor just in his conelusious. 
Had * Anti-Zoilus" read correctly the criticism which has given him 
во much umbrage, he would have found that there was not one word 
in it to the effect that the Nelsan Column was the design of Mr. Barry. 
In fact, so far from such an absurd assertion being made, it was dis- 
tinctly stated that Mr. Barry designed only a part of the erections in 
Trafalgar-square. The words were tliese—" We think that the абага 
Mr. Barry has had in the design is one of the least happy of his 
efforts ;" and if it were nat stated in so many words that Mr. Barry 
did not design the column, the reason why that information was not 
given, is precisely that of ‘ Anti-Zoilus"^ himself, namely, that “it is 
difficult to imagine any one elac can require it” except those who are 
totally ignorant of the progress of architecture in London. It was 
said—and truly, we still think—that in Mr. Barry's works columna 
may be found applied to wroug purposes. Will our correspondent be 
hardy enough to deny that this is the fact? Surely he must be very 
dull or very captious to apply general remarks on an error of a great 
—a very great—architeet, to an instance with whieh, every one knows, 
һе had no concern. 

Mr. Barry has not been fortunate enough to secure a generons 
champion, for “ Anti-Zoilus,” though he stoutly defends his own pro- 
legò, takes care enough to shift the effects of the “diatribe” (who 
ever dreamed of a diatribe except himself?) to Mr. Railton—who no 
doubt will fecl highly indebted and grateful. The rest of the letter 
is soon disposed of. The excuse of insufficiency of funds is the never- 
failing and now threadbare apology for ali bad designs. Our own 
opinion is that, ceterts paribus, a beautiful design is cheaper than an 
ugly one. Some of the most beantiful works of art which this world 
has seen have becn conspicuous for tbeir simplicity of detail, and 
owe their effect to nothing but the dignified and ehaste beauty of 
their outlines. Such designs, we confess, are the most difficult to 
produce, and can only proceed from a man of genius. But then, if it 
really were indisputable that works of art to be beautiful must be ela- 
borate, why was not the money thrown away in working so refractory 
a material as red granite devoted to the production of minuter or- 
naments. Are we solitary iu this objection? “ Anti-Zoilus" knows 
that the general publie feeling is against him. 

The assertion of the identity of the “composition” of the “two 
fountains’ contrasted, is contrary to fact. We should be sorry to ac- 
cuse our correspondent of misrepresentation, but in the present case 
our only alternative is to pity him for remarkable obtuseness. The 
only point of resemblance between the two fountains is that each соп+ 
tains two tazzas: except this we defy our correspondent to produce 
one point in which they agree. In the Paris fountain the upper tazza 
is reversed, or in the elegant language of “ Anti-Zoilus,” “ topay- 
turvey :" the water is thrown inwards from the edge of the basin, and 
consequently the jets have an entirely different arrangement from 
those in Trafalgar-square; the shapes of the basins themselves differ; 
the proportions of the whole differ; the outline is different; every- 
thing is different. The composition " essentially tbe same"! as well 
migbt you say two tea boards were of tlie same pattern because each 
had two saucers on it. 

The growl at the Parisian fountains may pass. Paris is a long way 
off, and “ Anti-Zoilus" will have, therefore, few to contradict him. 
For ourselves we are quite content to take our stand on his own 
dietum reapecting those fountains, “that for the most part they display 
much taste and skill in taking advantage of very scanty resources ;" 
but how ungraccfully does this come after pleading for the Trafalgar- 
square fountains in formd pauperis ! 

It will be observed that the merits or demerits of the criticism con» 
tained in our notice are left unexamined. No attempt is made to de- 
fend the division and subdivision of tlie noble area of Trafalgar-square 
ioto minute insignificant parcels,—notliing about tlie ugly appearance of 
a large flat surface of cement and asphalte, uuvaried except here and 
there by pieces of orange-peel, or vestiges of the interesting game of 
hop-scatch,—nothing about the posts, or stumps rather, of granite (if 
they would only get rid of them, it would be something),—nothing, lastly, 
about the propriety of hoisting a statue out of sight. Verily the day 
for such “sights upholy" is fast passing away. We have comfort in 
thinking how rapidly public taste advances, and that soon that se- 
verest of all crities—THE РЕОРІЕ, will terribly recompense archi- 
tectural sinners for such enormities. 

We have gone seriatim through the letter, and of conrse we come 
last to the signaturc--'t „20-20108 2" — Zoilus, be it known (to those i 
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who do not yet know it) was a grammarian of Amphipolis and a critie 
on Plato and Homer ( Fide Lexicon). They say he was notat alla 
favourite in general society, lived rather scantily, and died rather 
suddenly, being, in fact, stoned to death. Happy Zoilus! the stones 
wherewith they pelted thee were unhewn and simple as nature 
formed them—hadat thou been stoned in our day, and had the missiles 
been red granite, the hideous shapes—the worse than Indian distor- 
tions had frighted thee by their deformity even in thy dying pangs. 


Since writing the above we have heard it whispered that the foun- 
tains are to be altered by the introduction in each of a third tazza 
below those existiog, which are to Бе elevated, and that our own sug- 
gestion of adding jets to throw water from the circumference of the 
ground basin inwards has been very favourably received іп an in- 
fiuential quarter, and will probably be before long adopted. This does 
not look inuch like a аА ет, of the notice which has so much 
offended our eorrespondent, 


JUNCTION OF TEE ATLANTICJAND PACIFIC OCEANS ВҰ 
A SHIP CANAL AND RAILROAD ACROSS THE 
ISTHMUS OF TEHNANTEPEC IN MEXICO, 


As the Civil Engineer and Architect's Journal was the firat scienti- 
fic work to bring before the public Mr. Gatroway's plan for con- 
structing a railroad in the Desert, and uniting Suez, Grand Cairo and 
Alexandria by a few hours journey, instead of many days, so it has 
now the means of calling attention toa much greater and more magni- 
ficent project for uniting the Atlantic and the Pacific, saving to the 
vessels of Europe 5,000 miles, and to those of America 12,000 miles 
in ore to China and the East, opening a new world to the enter- 
prize of the old one, connecting the mother country with her distant 
colonies—obviating the present difficult and dangerous passage by 
Cape Horn, twice under tbe burning sun of the Tropics, and contri- 
buting more than any discovery since that of the inariner's com- 
pass and those made by Columbus, to the vast objects of commerce 
and civilization, the enrichment of many and the enlightenment of 
more. To Don José de Garay, assisted by the Mexican Government, 
is the hononr of planning, surveying and demonstrating this magnifi- 
cent project due, to Mr. Alderman Vickers the credit of appreciating 
its consequences and capabilities, and adopting it and bringing it be- 
fore the British public. The distance across the Isthmus is 190 miles, 
tbe length of the river with its winding, which is navigable, is 40 
miles, and 80 more can be dredged ; the length of canal to be cut is 49 
miles. 

The following extracts from a cireular just issued by Alderman 
Viekers, will exhibit the progress of the undertaking. 

Don José de Garay, who is now in London, conceived the execution nf 
this grand project; and the Government of Mexico appreciating its vast im- 
portanca granted to him the most ample concessions, in case he should suc- 
өсей in carrying it out. Fortified with this concession, and the countenance 
of the government, the-projector farmed, under the direction of Don С. Moro 
(an Itslian engineer), a scientific commission, the members of which, after an 
examination of the Isthmus for upwards of a year, made a report, in the most 
farburabla terms, zs to the practicability of the undertaking. The Mexican 
officera Dan Manuel Robles and Don José Gonzales (whose services the go- 
vernmeut had placed at the projector’a disposal), took part in this commis- 
шоп. The moat important concessions made to Don José Garay by the 
Mexican goverument are: Firat—Power is granted that he is to fix such dues 
or tolls аң he deems eligible, and to receive for fifty years (commencing from 
the day that communication shall have been effected between the two oceans), 
all tolls and dues accruing from transit, both by means of a canal and rail- 
roads, or either, with the condition that one-fourth of the dues (after ex- 
panses зге paid), із to be advanced to the government during the said fifty 
yeara; for this advance the proprietors will be compensated by the payment 
of one-fourth of all dues received for fifty years after the project shall have 
paused into the hands of the government. Second—A guarantee is given 
that for sixty yearw no person or company shall have power to employ any 
steam vessel or ateam carriage of any kind within the Isthmus of Tebuante- 
pec, without leave or license from the said Don José de Garay or his assigns. 
Third—The government cedcs to Don José de Garay in fce simple the breadth 
of ten leagues (thirty miles) of land on cach side of the communication. These 
lands are of the firat quality, embracing numerous points favourable for the 
construction of harbours, towns, villages, &c., and amounts to nearly five 
millions of acres, Fourth—The valuable privilege to purchase lands, &c., of 
sitabliahing colonics to the extent of fifty leagues (one hundred and fifty 
miles), on each side of the line in additiou; with all rights and privileges in 
perfeut equality with Mexican citizens, which is not granted to other settlers. 
The present government of Mexico has recognized the grants which form 
the basis of this project. Тһе celebrated Arago has submitted it with 
his отд commendation to the Academic dea Sciences at Paris, and it has 
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been mentioned most favourably in various learned associations of this 
country, By the adaption of this project all vessels that now double Cape 
Horn from the United States would save upwards of twelve thousand miles 
of the distance, and those from Europe eight thousand іп reaching the west 
coast of Mexico,, proceeding from thence to China, &c., and all vessels bound 
to the Pacific would not only save time but also avoid the dangers of the 
present navigatioo. By this undertaking the Oregon territory, the Califor- 
nias, Mexico, Peru and Chili, an extent of eight thousand miles from Nootka 
Bay to Cape Morn, will receive what may be termed a new existence. These 
eountries can produce hides, fish, oil, whalebone, fine woods, cotton, indigo, 
coffee, sugar, cocoa, cloves and other spices, cochineal, ivory, furs, coral, ore 
of the precious metals, &c., and offer for colonization many advantages to 
capitalists, 

(Signed) 

12, Somers Street, Gloucester Square, 
Hyde Park. 


We hope to be able next month (о give more ample details of this 
undertaking, together with a map showing the adjaeent country. 


WILLIAM Vickers. 


THE ANTI-CORN-LAW BAZAAR. 


Viewed quite apart from the particular political tenets of the promoters of 
the undertaking, the exhibition of British maoufacturesin the Covent Garden 
Theatre, during the month of May, possesses maoy features which deserve 
ihe general attention of the country. A synoptical display of the rarest arti- 
ficial productioos of the greatest manufacturing country in the world, must 
necessarily be a wonderful and dazzling exhibition, but it possesses a value 
beyond that of merely amusing, or exciting ioterest in the spectators. Com- 
pared with analogous exhibitions in other countries, it furnishes an index not 
only of our actnal progress in the arts, but of our relative progress also; in- 
forms us not only whether we advanced or not, but also whether we are 
advancing faster or slower than other nations. 

And this comparison has hetter objects than the puerilities of national 
vanity. The manufacturer in viewing the efforts of his own countrymen, 
receives a wholesome stimulus to his exertions, and gains at every step in- 
struction and suggestion; observes how difficulties, which the experienced 
eye could alone discover, have beea obviated by others, and notes down the 
effects of their errors; io fine, gets more practical information in a few days 
than his own cogitations would have taught bim іп atwelvemonth. Such 
are the great advantages which may he fairly anticipated from a national 
exhibition of arts aod manufactures. Such are the effects really produced 
by the Expositions des Beaux Arts all over the continent, and the Covent 
Garden Bazaar had it been even less meritorious than it was, would have 
possessed tbe exceedingly great merit of suggesting the establishment of 
Expositions in our own country. 

It has occurred to the conductors of this journal to witness in various 
parts of the continent these national exhihitions, aod nothing contributes 
more to the self-satisfaction of an Englishman than the comparisons, or 
rather contrasts, thus afforded between foreign manufactures and our own. 
Withont refusing a great share of merit to our neighbours for their progress 
in the arts, we canoot avoid an impression that the products which they ех- 
bibit, as samples and specimeos, are seldom equal and never snperior to those 
met with in the ordinary course of trade in England. We are accustomed to 
а certain inflated style in the descriptions of continental Expositions and 
museums of manufactures; we hear much, for instance, of the wondrons 
magnificence of the Sevres porcelain,—but, heterodox as the sentiment may 
appear to those who are conteot with the information of itineraries and 
guide-books, it may he doubted whether our admiration in walking through 
the Sevres gallery would not he mueh abated by a previous inspection of onr 
own Poiteries, And we bere institnte the comparison most favourable to the 
continental maunfactnrer, namely, the comparison of works of which the 
greater part of the value is derived from their ornameotal details, but in 
productions of pure utility we apprehend that the foreigner wonld not even 
venture on a competition. 

Imagine the costly grandeur, “һе magnificent diversity and vastness, nf an 
adequate NaTioNAL Ехнівіттох or Barris MANUFACTURES, an exhibi- 
iion not confined within the limits of a theatre, bnt filling the galleries of a 
vast public edifice,—not promoted hy one particular part of the people, but 
undertaken hy the co-operation of the imperial magistrate, the legislature, 
and the whole nation! Conceive the amount of genius, industry, wealth, 
and skill displayed in the magnificent spectacle. Such an exhihition were to 
a rightly thinking mind the noblest ever projected by the genius of man or 
executed by his skill,—a gigantic monument of the combination of physical 
and intellectual power, a vast realization of thought, the fitting representa- 
tion of the greatest of nations, and, above all, a substantial exponent of its 
moral influence. 

It were difficult to overrate the advantages of such an undertaking, or even 
to foresee them. Even the exhibition nlready accomplished, imperfect as it 
necessarily is, is a beautiful indication of the variety and resources of the 
natioval industry, and every way gratifying, as proving the practicability of 
one more complete. The appearance vf manufactures displayed with all the 
accessory effect that could be obtained from dazzling light and the scenic 
decorations of the И. едіге, produces an impression almost illusive. Notwith- 
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standing the extent of space really filled, there has not been room for a greac 
part of the contributions, and even those actually exhibited are too much 
crowded together. Jt must not, however, һе supposed that the character of 
the Bazaar approaches that of a National Exhibition of Manufactures; we 
are not even prepared to allow that it in this respect fulfils the expectations 
which might naturally be formed from the professions of the exhibitors. 
The gorgeous displays of carpets for instance, of gold and silver plate, of 
Sheftield ware, and of the costly porcelain of the Potteries, which our manu- 
facturers might well produce, are here wanting. Those only who really know 
the magnificence of the mannfactures of England can properly estimate tbe de- 
fects of the Bazaar as an Exposition of them. Indeed we find serions fault that 
the exhibition has been too much of a Bazaar, and too littlean Exposition of Arts. 
This, however, was perhaps unavoidable, but notwithstanding the large space 
appropriated to the valuable manufactures, we felt that they did not deserve 
to he jostled by displays of kettle-holders, fortune-telling dolls, autograph 
doggrel, abortive efforts at wit, and multitudinous productions of patchwork 
and pasteboard which do not atone for their uselessness by any beauty of 
design. 

Our report is carefully abridged from a series of papers called the Bazaor 
Gazette. These papers are writteo admirably, aud contain here and there 
ideas so valuable that we regret to see them conveyed in a temporary publi- 
cation. The most heantiful part of the collection is, perhaps, the contribu- 
tions from Colebrook Dale. The notice in the Times stated that the design 
of the roof of the Gothic Hall was that of a cathedral. We beg, however, to 
assure our readers that they have never seen a cathedral roof resembling this, 
and in all probability never will, The style, if anything, is civil—or rather 
theatrical —Goihic. 

The first view of the general arrangement of the Gothic Най, at the en- 
trance is very imposing; the illuminated roof, with its Gothic mouldings and 
richly decorated arches, the two vistas of pillars extending along each side, 
and the gorgeous painted window nt the remote extreme, seem to realize the 
imaginary balls in the palace of Aladdin. Тһе elevation of the dress circle 
above the level of the pit enables the visitor to take in the whole at the first 
glance, and hence the effect of the coup d'eit is most strikiog and imposing. 
There is a descent of a few easy steps into the hody of the hall, where the 
stalls are situated, aod we shall first deseribe those connected with the range 
of hoxes on the right hand side of the visitor at entrance. 

“ Some beautiful specimens of table cutlery, in handsome cases, were exbi- 
bited, from the maoufactory of Messrs. Hargraves: the exquisite style in 
which they are finished, and the taste displayed in the handle, fernles, and 
other fittings have attracted noiversal admiration. Several splendid pairs 
of scissors, of universal richness, in an elaborate style of oraament, have 
been contributed; also superb specimens from the extensive manufacturing 
establishment of William Greaves and Sons, Sheaf Works, Sheffield. These 
consist of a selection of carpenters’, curriers’, and ship hnilders’ tools, and 
file, and steel articles not ordinarily (as it would he thought) possessing the 
capability of much display. ‘This intractahility is overcome hy a splendour 
of finish only inferior, as we are credibly informed, to their solid aud intrinsic 

ualities. 

p " William Greaves and Sons furnished an admirable specimen. It is a 
solid bar of steel, showing at one extremity about six inches of the steel in 
its first crystallized state after fusing. The next six inches exhibit the same 
bar of steel, drawn out under hammers, into a round suitable for dies for 
coining. The next six inches into a square for edge tools, &c. The next 
octagon, for chisels and turniog tools. The next triangular, for machinery 
purposes. The next flat, for razors, table knives, &c. ; and, finally, the bar 
is elongated into a spear blade abont 11 inches long; the whole highly po- 
lished, and ornamented in exquisite etching, save only the first six inches of 
the raw unhardened steel, which is left in its originally rough state, аз ап in- 
terestiog contrast to the finished blade at the other extremity. 

“Тһе Shefüeld stall exhihits a gold-backed knife, valued at 20 guineas, 
and several cases of table knives and forks; an exquisite model of a steam 
engine, cxecuted with equal taste and accuracy, so as to be nt once a haud- 
some ornament in а drawing-room, and a valuable teacher of mechanical 
science. This model was contribnted by Messrs. Chesterman & Со. ‘There 
were also several telescopes, and an assortment of powder flasks. Of the 
plated ware there is a very rich and varied assortment, including trays, stands 
for bottles, and liqueur cases, Тһе China aud Porcelain stall at the upper 
end of the saloon exhihits some nohle specimens of Wedgewood's unrivalled 
jasper vases, from New Etruria, in the Staffordshire Potteries. Among them 
isa fine copy of the Portland or Barberini vase, so recently broken in the 
British Museum, 

( To be continued.) 


PROCEEDINGS OP SCIENTIFIC SOCIETIES. 
THE ROYAL SCOTTISH SOCIETY OF ARTS. 

The Society met in the Saloon, 91, Prince's Street, on Monday, April 14, 
1845.--Тһе PresipEnT in the Chair. 

The following communications were made :— 

“4 New Setf-Acting Method of taking the Buchets from the mauth of 
Cont Pits, and shutting aff the Sieam from the Winding Engine. By Mr. 
Danie, Easkine.—A beautifully executed working model, in which the 
cylinder of the engine is only a quarter of an inch in diameter, and of half 
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an inch stroke, was exhibited in action. Тһе winding engine draws the 
buekets up tbe pit, which, having arrived at the top, are then drawn towards 
the engine, and landed on a level platform; at the same time, on reaching 
а certain point, the steam is shut off from the engine by a self-acting pru- 
cess, The pitman then takes the bucket off the rope, and attaching it to 
another rope, sends it down an inclined plane to be emptied, and the weight 
of the full bucket descending the incline, draws np an empty bucket to the 
pitman’s hand, who hooks it on to the pit-rope, reverses the engine, and the 
bucket is immediately carried back to the pit-month and descends the pit, 
while a full bucket is at the same time drawn up to go through the same 
process. 

* 4 new method of enabling Locomotive Engines and Railway Carriages to 
ascend Inclined Planes with greater ease.” By the Same.—A well con- 
structed working model in German silver was exhibited in action. The prin- 
ciple on which it acts is, that wheo the locomotive engine arrives at the foot 
of the inclined plane, the common wheels on which it travels cease to touch 
the rails, there being another set of wheels keyed on the same axles, but of 
only one-fifth of the diameter. A raised rail is used on the incline to suit 
the smaller diameter of the wheels which now come into play, and the large 
wheels being lifted off the rail, act as fly-wheels to the smaller ones. Тһе 
engine is thus enabled to ascend an incline which it сопа not do with wheels 
of the usual diameter; and this was shown to be the case by Mr. Erskine's 
model, which easily ascended an incline of 1 in 16, with the small wheels, 
whereas, with the common wheels it stood still, —[Not new, Ed. С, E. and A. 
Journal.] 

" On а simple mode of Construcling Models, illustrating the Systems of 
Crystallogrophy.” Ву GEonGE Winsox, M.D., F.R.S.E., Lecturer on Che- 
mistry, Edinburgh.—Dr. Wilsoa stated that he had been led to devise these 
skeletun models with a view to render the apprehension of crystallography 
more easy, in the hope that he might thereby assist the mincralngist, opti- 
cian, chemist, and natural philosopher, in acquiring familiarity with crystal- 
line forms, Each model corresponded, not to a single crystal, but to a system 
of crystals, and consisted of thin bars of wood intended to represent the 
axes of the crystals, differing in number, and crossing each other at different 
angles, according to the crystallographic system they were designed to indi- 
cate. Six skeleton models are all that are necessary fer illustrating the 
principles of crystallography ; as by passing threads or wires over tlie ends 
of the wooden rods, all the more important forms of each system can be re- 
presented on a single model. 

и Report on the Earl of Dundonald’s Rotatory Steam Engine, erected in 
И. M. Dockyard, Portsmonth." By R. ТАрлх, Esq., Engineer and Me- 
chanist of that Dockyard; dated April 2, 1845.— 1n this report it was stated 
that the rotatory engine, after hard working for two years in the Dockyard, 
had required little or no repair, excepting what six men could have done in 
one day. ‘fhe vacuum produced by the engine was stated to be=28 inches 
of mercury. 

In the absence of Mr. Alexander Baio, the patentee, Mr. Bryson, V.P., 
“exhibited and described Mr. Batn’s Eiectro-Magnetie Clock.”—The clock 
was exhibited in action, by means of a current obtained from the earth. Mr. 
Bain obtains the electricity by which his clecks are moved from the earth. 
He bnries a quantity of coke in the ground, and at the distance of a few feet, 
he buries one or more plates of zinc. "These two elements, with ihe inter- 
vening soil, form a galvaoic battery, from which an uniform current of clec- 
tricity of very low tension is obtained. 16 is the constancy of this current 
which renders it available as a mutive power for time-keepers. Тһе current 
is led from the coke and the zinc by means of copper wires, the two ends of 
whieh terminate in the upper part of the clock. 

To obtain motion from this curreot Mr. Bain forms a pendulum of fir rod, 
aud instead of the ordinary bob, he employs a coil of bobbin or copper wire 
the wire being covered with cotton thread. In the centre of this bobbin is 
a hole npwards of an inch in diameter, through which is passed a case con- 
taining two sets of bar magnets, having their similar poles placed opposite 
each other with a small interval between them. Тһе coil has freedom of 
motion along the case containing the magnets, and when the pendnlum is at 
rest, the coil stands over the adjacent similar poles of the magnets. From 
the coil proceed two wires up the back of the pendulum гой; one of these 
is attached to the steel spring by which the pendulum is suspended, and that 
again is in metallie connection with the copper wire proceeding from one of 
the elements of the battery (say the zinc); the other wire from the coil ter- 
minates in a metallic disc near the point of supension of the pendulum, while 
the wire proceedirg from the other element of the battery (say the coke) 
terminates in a screw on one side of the disc above mentioned. This disc is 
like a small inverted pendulum, capable of falling to the right and left alter- 
nately, when its centre of gravity becomes changed hy the alternate motion 
of the pendulum, When the disc falls to the one side, the current flows 
through the wires; but when it falls to the other side upon a detent, the 
current is broken. On the return of the pendulum, the disc again falls on 
the screw attached to the wire, and renews the convection hetwixt the posi- 
tive sides of the battery. By this contact a stream of electricity passes 
through the wires and coil; and as this takes place when the pendulum is 
at its extreme point of deviation, at each alternate beat, the coil has at that 
moment one of Ше sets of bar magnets nearly in its centre. 

Previous discovery had shown that, when a coil of copper wire is thus 
gituated with respect to a bar magnet, it will, immediately, оп a stream of 
electricity beiog passed through it, and provided it has frecdom of motion. 
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be impelled towards one or other of the poles of the magnet, according to 
the direction of the cnrrent of electricity. 

{t is this fact of which Mr. Bain has availed himself to give motion to {Пе 
pendulum of his clock, and accordingly whenever the pendulum is at its ex- 
treme point deviation from the perpendicular on one side, as already describ- 
ed, it receives an impulse, in aid of its gravitation, from the action of attrac- 
tion and repulsion of their different poles exerted by the bar magnets on tho 
electrified coil of wire forming the hob of the pendulum. When the pendu- 
lum moves to the other side, the disc falls to the opposite side, and the cur- 
rent of electricity being thus broken, the pendulum returns by the action of 
gravity alone, In this manner Mr. Bain maintains the oscillations of tbe 
pendulum, which thus become the prime mover of the clock, and by simple 
mechanical adaptations is made to drive the three index wheels. 

Mr. Bain's invention, however, does not end bere, for by a very ingenious 
contrivance, he can make tlie principal pendulum clock keep in motion as 
many as 20 or 30 other clocks which will keep exact time with itself. 

Mr. Bain has contrived several methods of connecting the pendulum with 
the wheels of the clock, and one in partienlar where the connection is main- 
tained withont contact, and consequently without friction. These were ex- 
plained to the meeting, as was also the plan which Mr. Bain has in view for 
making the electric clocks strike the hours. 

The great advantage which these clocks present over those of ordinary 
construction is, that they never require to he waund np. Their accuracy as 
time-keepers will depend on two points—the uniformity of the electric cnr- 
rent obtained from the ground, and the perfect compensation of the pendu- 
lum for temperature and moisture—an element of importance in the соп- 
struction of all clocks, So far as experience goes, report speaks favourably 
of the permanence and uniformity of the electric current, and if this point 
he established, Mr. Bain’s inventioa must be regarded as completely success- 
ful, and his clocks will be introduced into general use. 

It was mentioned that Sir Thomas Brisbane, whose eminence as ап Astro- 
nomical observer is well known, has ordered one of these clocks from Mr. 
Bain, in order to institute aseries of observations upon its qualities as a time- 
keeper. This, however, has chiefly in view its fitness for nice or Astronomi- 
cal purposes, as from the trials already made for six or eight months past, it 
would appear that the Electric Clock keeps as accurate time as onr honse on 
the common construction, and is stated to be not more expensive, 


ROYAL INSTITUTE OF ВКІТІЅІІ ARCHITECTS. 


April 28.—H. E. KENDALL, Esq., V.P. in the Chair. 

A paper was read by Mr. J. Thomson, descriptive of the Parish Church of 
Alderton, Wilts, tbe most remarkable feature of which consists io two hagio- 
scopes, or squints, opened in the angles formed by the nave and transept, the 
apertures being pierced throngh masses of masonry carried, for the purpose, 
on corbels, across the exterior entering angles of the building. These ex- 
crescences appear to be of later date than the church, since on the south side 
the windows are partially blocked up by their introduction. 

Mr. F. J. Francis read some observatioos “ On Encaustic Tiles.” Those 
which are so well known, consisting of brown clay inlaid with devices in yel- 
low, and glazed, aupear to hold а middle date between two other sorts of 
paviag tiles less comimon,—one more ancient, іп which the devices are in 
creux, and another not older than the 16th century, in which they are iu 
relief. Mr. Francis observed, with regard to the mode of employing these 
tiles, that a dne proportion of oraament and repose is essential to their good 
effect; and that the maoner of spreading the decoration over the whole sur- 
face of the floor common in modern imitations, rednced it to the appearance 
of floor-cloth ; and with reference to the subjects of the decorations impressed 
upon them during tbe Middle Ages, he took occasion to expose the absurdi- 
ties of the symbolical system, as set forth by Duraudus, and adopted by the 
writers of the Cambridge Camden Society, who have denonnced in the Fe- 
clesiotoyist, Indicrously enough, the use of symbols, which they have actually 
introduced in the paving of the Round Church. 

May5.—At the Annual Meeting the following officers were elected for the en- 
suing year :-—Presidené: Earl De Grey.—Fice Presidents: 11. E. Kendal, J. 
B. Papworth, W. Tite.—Jfonorary Secretaries: Ambrose Poynter, б. Bailey. 
—Honorary Secretary for Foreign Correspondence: Т. L. Donaldson.— 
Treasurer : Sir W. R. Farquhar, Bsrt.—JZ/anorary Solicitor : W. L. Donald- 
son.— Auditors: G. Mair, R. W. Billings.—Ordinary Members of Councit. 
T. Bellamy, W. Burn, E. M. Foxhall, G. Godwin, J. Noble, C. Parker, W. 
F. Pocock, S. Smirke, J. Shaw, J. Thomson. 

May 12.—H. E. Kxxparr, V.P. Esq., in the Chair. | 

The Rev. Richard Burgess, D.D., Поп. Member, read a paper “ On the 
Walls of Ancient and Modern Rome.” Мт. Burgess commenced with some 
ubservations, showing the connexion between the present subject and that of 
the aqueducts, which he had described on a former occasion, and gave а short 
historical sketch of the progressive increase of the city of Rome from the 
time of Romulus to the period when Servius Tullius and his successor com- 
pleted the enclosure of the Seven lils, by foitifying the eastern side of the 
city exposed to the Sabine territory by the agger, or mound crowned with a 
stone wall of which some vestiges сап be traced in the vineyard beneath the 
Villa Barberini, lle then proceeded to describe the several alterations and 
additions made under the Emperor Aurelian, about which time it was disco- 
vered that something more than rough stone walls was necessary for the de- 
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fence of tbe city: at this time the circuit was much extended, and many 
towers added; and subsequent extensions and reparatiuns where effected 
under the Emperors Honorins aod Justinian, and under Belisarius and Nar- 
ses. A description was then given of the various modes of construction 
adopted during the long intervening period which elapsed to the time of Pope 
Leo 1V. when the city became papal, and on that of Pope Nicholas V., by 
whom the anciect walls, which had heen greatly injured during the repeated 
convulsions of the empire, and by the devastations of succeeding ages, were 
to a great degree restored. Mr. Burgess then explained the varions additions 
made to the papal walls, by Pope Pius IV. and Urban VIIL, and exbibited 
some fragments of the constructions, showing that the materials employed 
were different in the several portions, 


SIR JOHN RENNIE’S FIRST CONVERSAZIONE. 


The first conversazione given hy Sir John Rennie, the President of the 
Institution of Civil Engineers, took place on Saturday evening, 24th ult., and 
although we were well assured that there would not be any diminution in 
the hospitahle reception, and the interesting collection of works of art, to 
which we have been accustomed in former years, we were not prepared for 
the tasteful preparations and brilliant display on this occasion. 

In addition to the ordinary suite of rooms, а large apartment had been 
constructed specially for the occasion at the rear of the house, adjoining the 
second saloou. The walls and ceiling were tastefully decorated in encaustic 
painting, by Sang. The effect of the light upon the vivid colours of the en- 
caustic decorations was particularly striking. In the centre of this room was 
suspended a magnificent cbandelier, made by Mr. Apsley Pellatt, from the 
prize drawing at the School of Design. П was entirely composed of glass, 
combining the effect of the prismatic colours, of cut white drops, with the 
Bohemian stained glass. 

We can scarcely attempt to particularize all the numerous works of art, 
and interesting models, which were profusely spread throughout the rooms ; 
but we must notice the bronzes from Mr. Deville’s collection, an exquisite 
carving in Caen stone of St. George and the Dragon, by Mr. Thomas; Mr. 
Goadby's highly interesting anatomical preparations ; the paintings and port- 
folios of sketches; beautiful specimens of Claudet's new process of Talbotype, 
hy whicb tbe accuracy of Daguerreotype, and the artistic effect of oil paint- 
ing appear combined, There were some excellent wood carvings hy Rogers, 
almost equalling a case of ivory carvings by Fiamingo, from the collection of 
Mr. Vulliamy; these appeared to excite much attention. 

The models were, perhaps, somewhat less numerous than usual, but they 
were select and well displayed. We must mention from among them, Mit- 
chell’s screw-pile battery; the Air Point Lighthouse, hy Messrs. Walker and 
Burgess; Captain Boswall’s plan for harbours built with arched piers ; the 
original design, by Mr. Stephenson, for an iron bridge of two arches, each 
of 360 feet span, to carry the Chester and Holyhead Railway across the 
menai Straits, but which is now to be superseded by the suspeoded tunnel- 
bridge, formed of wrought iron; the Folkstoue Viaduct, by Mr. W. Cubitt; 
an ingenious cast iron trussed girder bridge, hy Mr. Borthwick; and a good 
model of a stone bridge, with flat elliptical arches, designed some years since 
by Mr. Rennie, to replace Westminster Bridge. There was a fine model of 
the * Great Britain;” a steam-frigate, with direct-acting engines and screw- 
propeller, by Mr. Rennie; a beautiful pair of marine engines, hy the late Mr. 
Henry Maudslay; Mr. Bodmer's patent horizontal engines and screw-propel- 
Jer; Mr. Hicks’s improved locomotive eogine; Messrs. Grissell and James’s 
combinations of a weighiog-machine and crane, to ascertain the weight of an 
ohject while raising it. Our limits will not permit a more extended notice, 
but next month we hope to be able to give a full account of the conversa- 
zione on Saturday the 31st ult. 


FALL OF THE SUSPENSION BRIDGE AT YARMOUTH. 


On the 2nd of May a frightful Joss of life was occasioned at Yarmonth by the fall of the 
suspension bridge over the river Bnre. Тһе government having seot Mr. Walker, the 
emineat engineer, to examine Into the causes of the catastrophe, he gave at the coroner's 
inquest the following evidence, which we have extracted from the ‘Times.’ Accidents 
similar to this at Yarmouth are, uohappily, by no means singnlar. The Menai and the 
Montrose suspension bridges, one of those in the Regent’s Park, London, and two of 
those over the Seine at Paris, have given way to a greater or less extent. The ipevitahle 
effect оп the public mind will be a distrnst of auspension bridges generally, and a suspi- 
cion that they are not usually constructed of sufficient strength. The case af the Yar- 
mouth bridge, however, haa features peculiarly its own. By the addition of footways, 
* outside’ the chaios and the collection of a large erowd on опе footway oaly, one of the 
chains became useless and contributed nothing to the support of the weight, 
If the line below represents a section of the platform, and A, B be the two points of 
w wW 
— | үс. 


А в 
suspension, any weight at W, hetween А and B, wil press of those two pointa in the in- 
verge ratio of its distance from either of them, that is— 
Pressure at A : Presaure at B :: BW: А W. 
But if the weight were not between А and B, but placed at w, for instance, not only would 
none of the downward pressure of w be horae at B, but w would actually produce an * up- 


ward? force at that point—so that the ‘tension’ at B would be changed into a ‘thrust,’ 
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In thia case, then, the force which A would have to bear will actually be * greater than’ w, 
for it will equal w + the thrust et B, or to express the same thing otherwise 


Pressure on A=W Bw 


AR 
We hope that this hrief consideration will assist the reader in examining Мт. Walker’s 
admirable evidence, 


Mr. JAMES WALKER.—1 am a civil engineer, residing іп London, and have for 10 
years past, until the preseot session, filled the situation of President of the Civil Engl- 
üeers' Institution. I came to Yarmouth, at the request of Sir James Graham, for the 
purpose of examining into the cause of the falling of the suspension bridge over the river 
Bure, situate at the north end of Yarmouth. I will, at the riak of respecting aome (Шора 
which may have already beea given in evidence before, proceed to give a very ahort 
historyof the bridge. It belonged to the late Mr. Cory, father of the present owners, aad 
was constructed from a design of Mr. Scoles, an architect ia London. At first it was oaly 
a substitute for a ferry over the river Bure to the marshes, and to certain pleasure grouada 
called Vauxhall-gardens, belonging to Mr. Cory. Mr. Scoles, who has attended from 
London өп this occasion, aad who has assisted me very liberally with his drawiogs and 
calenlatioas, states, that he made designs for a bridge of sufficient width for a carriage 
and two footways. The design waa made from memnry of the particulara glvea to him hy 
Mr. Cory, hut I underatand that he never was at Yarmouth until the day bafore the bridge 
was оресей ; that these drawings were given to Mr. Green, a surveyor, st Yarmouth, who 
was at that tima employed here. and who was well kaown in this district. Mr. Scoles 
thinks Mr. Cory had at that time in view the making of a new turnpike-road from Үаг- 
mouth to Aclewhich-road, whieh was to pass over the bridge, althongh Mr, Cory at that 
time did not so inform him. It appears that the work was offered for competition, and 
that Mr. Goddard was the contractor (who із since dead) for the bridge work, according 
to specifications prepared by Mr, Green, the surveyor I before referred to. These speci- 
ications were embodied in the contract, which contract I have seen, but which doss not 
give the size of the principal parts, although it refers to drawings which it states are at- 
tached to the contract, but which are aot, nor have I been able to see them. It appeare 
that they are either mislaid өг lost. The specitications describe that the iron shall he of 
the best quality. ‘The apecification describes it as the best charcoal iron. Now, thia is a 
description of which very little is made in this country; the meaning of the term is, that 
it was to be British iron of the very best nuality. ‘The specifications make ао mention as 
to the quality of the iron being tested, as far as I have observed. From a drawing which 
is now in Mr. Scoles's posaession there appears ао reason to doubt that the main or sns- 
pending chains and other parts of the bridge are of the size which were inteaded. The 
drawing which I have in my hand із executed lo a very excellent and workmanlike maa- 
ger. Theré are altogther four suspending bars, two on each side, to form а chain. Тһе 
bara are connected together by bolts passing through openings or eyes at each end of 
them. These bars are 24 inches wide by sevea-eights thick; from them rods of linch 
aquare were auspended to carry the roadway, which was 14 feet 6 iachea in width and di- 
vided by an Iron kerb or carriage-way from a footpath on aach side 4 feet in width, The 
leogth between the centre of the towers is 92 feet; the deflection of the chains із 7 feet 
4inches. An act of Parliament, constituting the bridge a turnpike road, was passed im 
May, 1930, aad tbe road was opened іп 1832; in 1842 the Yarmouth and Norwich Raihvay 
Act was passed, which contains a clause, ohtaiued, as I understaod, after much litigatlou 
and opposition, by which this hridge was constituted the only communication hetween the 
railway station and the terminus, Mr. Cory agreeing to receive the tolla, stipulating to 
widen it, and afterwards to suspend it. It appears that Mr. Scoles was again consulted 
respectiag the enlargemeat of the carriage-way to à width sufficient for two carriaves to 
pass abreast—the footway being formed oa each side hy planks separated hy iron straps 
attached to the framing of the bridge. This footway was therefore outside the snspeading 
chains, That was іп 1844. Mr. Cory says, that after the above alteradons were made, 
he consulted an eminent engineer as to the sufficiency of the bridge, who said that it was 
fit tor any traffic, I cannot help observing oo this that aay opinion taken from aa engi- 
neer, however eminent, in an off-hand maaner, is what the engineer would not consider 
himself bonad by, and which I should think it very unfair to implicate him іп, because 
aometimes a gentleman is asked a question io ав off-hand manner, and either from a feel- 
ing of politeness, or a desire to get rid of it altogether, he anawers in a favourahle man- 
ner; much mora so than he would if he had an opportunity of examining it. The fona- 
dations appear to have been piled well, and to have stood well. Mr. Scoles showed me а 
drawing of the piling, and, if the work were executed accordiag to that, I have very little 
donbt of the sounduess of the foundation, You are probably aware that 1 am very well 
acquainted with the fouodations of this pert of the country, having heen consulting eagi- 
neer to the Haven and Pier Commissioners for many years. 1 have also made drawings 
for a fixed bridge over the Yare, and I erected the temporary bridge which is now there. 
It is stated that the crowd collected on the 2nd of May was confined to the sonth side ; 
that the crowd was composed chiefly of children in the front rank, with adults behind, to 
aee some exhibition which wag then to he seen on the water. They were supposed to he 
four or five deep, and it appears that they had collected on the bridge to the number of 
from 300 to 500. "The coroner has stated to me that he has seen Попе the oumber on 
the bridge (nr even more thao tliat), but that on those occasions they were spresd over on 
both sides of the bridge, so that all four bars or two chains were equally loaded. It haa 
been stated, I helieve, hy өзе of the witnesses who has been examined before, that some 
sort of cracking noise was heard, which induced him to look up, when he saw that one of 
the bars or rods of the suspendiog-chain was brokeo—that two points where the fracture 
had taken place were entirely separated, aed that in about five minutes afterwards came 
the fatal catastrophe. This cracking was no doubt occasioned by the snapping in pieces 
of the bar which first gave way. There was now ooly one var left to support the whole 
weight, and this bar consequeatly gave way in five minutes after the one on the opposite 
side; the platform, heing then eatirely unsupported, fell into the river. I have seen and 
examined the two bars which gave way—they form the link next hut one to the saddle 
or top of the chain on the east side of the bridge. ‘The fracture iu the bar which firat gave 
way is abont eight inches from the other end, and there ia the same distance from the 
lower end of the bar. It appears that in forming these hars the two clrenlar ends snd 
abont six inches of the straight bar were first made. Between these a straight bar of the 
proper length was afterwards introduced, each of the pieces having been what is termed 
scarled —that is, terminating diagonally, and not in a straight line across. These three 
pieces being heated aad welded together made one bar or link. ‘Then each bar had in it 
two joints, six ioches from ойе aod aix ioches from the other. In work of this kind there 
is great difficulty in getting iron so constructed as to make a perfect union or juaction 
with the two enda, It was at these points that both bars io the presen! саве broke. On 
minutely examining the fracture of the bar, it is evident that for some length of time, or 
from perhaps its original manufacture, the “weld” was imperfact—not more than oue- 
third of the melting surface heing united, and the other two-thirds presented o rnsty sur- 
face. This would have heen doubtless seen, as it is evident on a very slight inspection. 
The joint or weld of the other link is good—the corresponding one forming the Баг. But 
I find that this bar (the second one) is one inch longer than the one which broke first; in 
the bar which broke second, putting the bolts throngh the eye at the lower end, I ind 
that it does not fit, bnt passes objiqnely, aud is one inch longer than the other. ‘This ех- 
tension or difference of length is caused without doubt by the atretching of the unsup- 
ported rod before it broke, during the five miautes that it had the whole weight to carry. 
1 have пө doubt bnt that this caused it to stretch quite an inch in length. Having had 
the quality of the iron tested in в variety of ways, by a very intelligent blaeksmith (Mr. 
Gooda), I find the straight pieces, or middle of the bar, to һе much hetter than the other 
end; the straight piece ік hetter than the end pieces, which contain the eyes, which are 
very coarse and inferior in quality. This, (holding a bar up to the jury) isone of the mid- 
dle pieces; not the one which broke, bnt one taken indiscriminately. I desired Mr. Gooda 
to lengthen it, aod to apply a power to twist il, As far as І can judge this iron is good. 
1 also desired a screw to be formed in another bar, aud I am of opinion that that bar is 
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also коой. There is another straight plece between the two ends. I think generally that 
the quslity of the enda is not according to the epecificatlous, nor are they in my upinion 
Proper for the purpose. Had any sufficient means been used to prove aud test them, the 
inferiority of this iron must have been at once discovered. This іза piece of one of the 
ends, which ін а very open, course-grained, and inferior piece of iron, and which broke 
when the blacksmith reterred to wua applying а hammer to the middle of the bar; the 
part which he did not sirike broke like a piece of cnet iroa. The blow was applied, ге- 
member, at aume distance from where it broke. If care had been taken (о test thie iron 
properly, it ia impossible but what this defect must have been discovered. No one could 
have expected that it waa going to break, but it did. Another bar was taken by my di- 
rection for the purpose of testing it пз to біте, and it broke in pieces justin the way a 
carrot would do, ant did not bend like a piece of stoat lir timber, which it would have 
done had it been sound. І shall now make n few reinarks вроп the strength of the bridge, 
as compared with the doad, Tsking the load at the time to be all on the south chain, I 
Bind by calculation that the two rods of 24 Inches by 2 are capable of eupporting а tempo- 
rary loud of St tons without injury. Of course, | am assuming їп that that the bridge 
should be properly eonatracted. I need not say, that in order to arrive at anything like 
Accuracy, a great deal of cnleulation is required, hecatse the deflection of the irou nnd the 
span of the bridge ought to he taken into sccount. J find that the strain, taking 400 in- 
dividuals at au nveraze of seven stones each, and allowing for the weight of the bridge, 
was, at the time of the accident, abont 44 tone. ‘Therefore, but for the defect tn the 
quality of the iron aed in the workmanahip, the streugth of the bridge exceeded the load 
upon it; but even then the excess was not sufliclent where the effects of failure are по 
laportant. 1 any eo because experiments are generally made with good iren, and at all 
times large allowsnces ought to be made for imperfections. If we suppose any of the 
pleces tu be bad, as was the case here, then we have the Strength less than the strain. The 
bridge appears to ms to have been by no means too strong аз originally formed, and the 
additions made to ita width haye been іп the present case exceedingly injurious, by the 
weight being placed ontelde (ће suspending chain. The weight hod therefore to Пе car- 
tled entirely by that chein in place of being equally borne by all, which ін the ease when 
the weight la withiu the chain. In reference to the sufficiency of the bridge to carry the 
greatest load which contd һе placed upon it, 1 find that ite strength ін somewhere a little 
aliove the weight which it would carry, but зо small as not to be practically sufficient, even 
without suy allowsnce for imperfections, 16 is proper, however, to say that the question 
is not how many people сар be packed “еп messe! upon the bridge, although even that 
contingeocy ought to be provided for. After the bridge was widened the streogth exceeded 
the strain, of couree, lena than it did before; but, even before, it does not appear to me to 
have been suffclently strong to ensure perfect security, supposing a mass of people to have 
been packed ороо it in the way in which I have described, It appears that on other oc- 
camions a very great number of persons had been upon the bridge, and that it had borne 
them without falling; the coroner has Informed me that he has known twice or thrice the 
number upon it that was collected on the occasion alluded to, and therefore we have it 
evideot that for the load at that time the strength of tbe bridge wee adequate. It is alsn 
evident that when a bridge has been frequently loaded to the utmost which it will hear, it 
becomes weaker nnd wesker each time, and the bridge may ultimately give way, although 
at first it was sufficiently atrong to resist the weight pat upon it. 1 have now only a tew 
remarks to add іп the shape of general conclusions trom what 1 bave stated, and they are 
these:— 

1. І consider the immediate canse of the accident to have been a defect in the joining 
or welding of the bar which first gava way. 

2. That the quality of the iron and the workmanship, as far as 1 have heen able to exa- 
mine them, are defective; and I believe that the accident would not have hsppened had 
the work been properly examiaed at the time of construction. 

3. Thst the widening appears to bave been made without sufficient reference to the 
origiDal strength of the bridge, and the welght which it had to support, and therefore that 
it acted яз an sggravation of the evil. 

4. That in the original conetruction of the bridge, the casualty of n great lond all on one 
side does not appear to have been contemplated ; if it had been, I think that the links on 
that side would bave consisted of more than the twa bars, any one of which was unequal 
to the load which the bridge was likely to carry. 

1 ағ bound to add, that in this investigation I have received every possible assistance 
from Mr. Cory with reference to all documents which were іп hia possession ; this has 
enabled me to come to the conclusions 1 have done ір less time, and 1 hope with a greater 
approximation to accuracy, than otherwise I could have done. 1 believe I have said all I 
have to say, as far as the case has gone. I can only add, that under the direction of Sir 
Janies Graham apy question which any gentleman might put to me 1 shall be very glad 
to answer. Perhapa 1 may also add, that the whole weight of the bridge has heen taken 
with great accuracy by Mr. Scoles, and that the addition to the width, as far as its own 
weight goes, is comparatively unimportant. ‘The weight of the bridge, including the sus- 
pending chains, before the ndditlonal width was added, was 17 tons 14 ewt. 8 qrs. 25 lb. ; 
with the edditional width, and the railing added, Ия weight was 20 tons 8 ewt. 91b., mak- 
ing an addition of 2 toos 13 сті. The evil of it is, the footway being outside the chains, 
and therefore throwing the whole load upon the two suspending chains, without any part 
being thrown upon the chain on the north side. 

In answer to cuestiona put by Mr. Evans (a barrister at Norwich, who attended to 
watch the proceedings on behalf of the owaers of the late bridge), Mr. Walker ваїй—1 
enw ір the origipal specifications that all the wrought iron should be proved by heatiog it 
red-hot; and, if this had beea adopted, we should not have had the weldings which wn 
have seen to-day. lobserve, in the specifications, that al! the materials to be used in the 
before-mentioned works should be of the best quality, and that it should be in the power 
of Mr, Cory, or his surveyor, to reject any materials which he or they might deem insuffi- 
clent for the works. It was most uodonbtedly the duty of the persoo undertaking to be 
tha surveyor of these works to have ascertsined by some such means as 1 һауе deseribed 
the quality of the iron, and the manner in which it had beeu welded. If the earveyor, 
who ia since dead, and whose duty it was to watch and see the contract carried out ac- 
cording to the apecifications, had done so, this accideat would not have happened, in all 
probability. I mean that the defect muet of necessity have been discovered. If a person 
had watched, as he should have done, the welding of every link, this defect would not 
һауе arisen; the defect in the quality of the iron must have been very apparent to any 
ene at sll acquainted with the aubject, I have made my calculations аз to the weight of 
Сере upon the bridge, upon six to the square yard. I should think that, practically, 
auch crowdiog seldom, if ever, осептв. Itis with reference to such packing that 1 have 
spoken, aud Ї think the pridge would hardly have borne it. 1 thiak evan if, as I believe 
to have been the case, the crowd consisted chiefly of women and children under 14, that 
7 atone is about a fair average weight, It ie too much of course for children, but aot 
enough for a good fat woman. It ia perl:apa rather a large average. I took it partly һе. 
cavse it haa been frequently adopted before. Looting et the contract generally, I do nat 
think the gentleman who built the bridge originslly had taken the necessary precantiona 
to haze the work properly done, mare particularly пя regards the mode of doing it. I 
think the contractor should have riven the engineer or inspector of the werk the power of 
having it tested jn such a way as ha should think fit. Ido not tind that in the contract. 
The clause which empowers the engineer to reject any materiala which he might deem 
unfit gave this power indirectly, and in a manner; but 1 think the surveyor ought to 
have the power to do so without euch a clause as that. 

By Ше Jury—In my opinion, and speaking from the generat result of experience in 
these mattera, the defective iron bare were probabiy made in the country; they wera sent 
here, and the good iron (the middle piecea) waa supplied at Yarmouth and used here. 
The welding, or joining, was most likely done here. ‘The difference between good and 
bad iron was shown mainly by the breaking; good iron broke like a piece of good fir tim- 
ber, bad, a& 1 have before said, like a carrot—it snapsintwo. Hw had estimated (һе 
numher on the bridge at 4100, because the siutemcnta he had heard were 300 and 500, 1f 
800 were the pruper number, you have only to deduct one-fourth from the estimated 
welght on the bridge, 
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The following is the unanimoua special verdiet of the Jury .— 

* That the decessed соте hy her death by the falling of the suspension bridge acroas 
the River Bure In this borough, on the 2nd of May, 1545. That the {апд of the bridge 
wae attributable immediately to the defert in the joint or waldlpg of the bar which firet 
gave way, und (о the quality of part of the iron and workmanship being Inferlor to the re- 
quirements of the original contract, which provided that such should be of the firat 
quality. Although the jury do not wish to sd4 more to their verdict, they wish to expreaa 
the fullest concurrence іш what had fallen from the coroner as to the facHitles which had 
been ntforded by the Messrs. Cary in the prosecation of thie Inquiry, which had been so 
sclentifivally conducted by Mr. Walker, who had been deputed by Sir J. Graham to come 
down and examine into the canse of tha accident. ‘They are of opinion that every posal- 
Ше preeautlon hos been taken by the origlnal proprietor of the bridge, and that had the 
clerk of the warks performed his duty In the proper examination of the work, the calamity 
whieh they now deplore would have beeo prevented. They beg alao to express thelr 
sympathy with the present proprictors of the bridge, whone entire conduct hae reflected 
the greatest credit проп them, іп the kindness they had shown to the survivors of those 
who had been lost by the aad event.” 


——Ó— 
MISCELLANEA, 


Straw Nayicarion.—In the [louse of Commons in the debate on the Navy 
Estimutea, Sir G.Cockbura stated that he was іп hopes before long to have all the vesseis 
of the navy fitted with screws instead of paddle wheels, and as an instance of the efficiency 
af the screw, he mentioned that io з trial of speed the Ituttler bent the Vesuvius, went 
round the Bass Rock and turned hack 20 miles before it met again the latter vessel. 

LAUNCH of Iwo SPLENDID [Ron Steam FRIGATES АТ Liverroo..—l'wo fine 
ships uf war constructed of iron were launched оо Wednesday, April 23, at the building 
yard of Messrs. Thomas Vernon aud Co., North Shore, Both ships have beeg constructed 
on the most approved modern principles, with patent тіһ-Ігоп; hoth vessele are from the 
same monids; vf equal tonnage, and to be provided with equal steam power—-helng what 
may be termed sister ships; aod (still more curious) that they have beeo constructed fer 
two of the most exalted potentates of the European continent,—the Emperor of Russia 
and the King of Prussia, and these etanding somewhat in relations of rivalry, Each was 
built to the same measurement, as follows ;— 

Length over all .............. 185 feet 
, Breadth, or beam . Za, 
Depth ol Kold. зазсопосооосоов IRF » біп, 
Burtheu 750 tons, old measuremeot. 

—In model they are almost precisely alike, with very fiae extremities, but with that pecu- 
liar fulness of hilge and slight rise of flooring amidships, which is found, though somewhat 
contrary to the usual conceptioo of the *beau ideal’ ір naval architecture, to impart sta- 
bility and speed, especially to steamers, besidea additional bnoyany, suiting them for pe- 
соаг navigations, The whole of the side frames or ribs, and the üeck.hennis, are of 
Kennedy and Vernon's pa'ent iron, (a decided improvement on the angle-iron hitherto ip 
use. This new form of ribe has already been partially employed in other vessels 
with satisfactory effect; but in these it is nsed in every part where it ie applicable, and 
combines the greatest strength and non-liability to fracture, with the utmost attainable 
buoyancy. The plstes of the garboard streak are Zinch in thickness, and decreasing a 
little as they rise, are at the gunwale, or covering board, $inch. They are so rivetted and 
secured to the ribs, which are struog together їп every possible таппег for efficiency, that 
the whole is, as it were, one solid mass of metal. The bottoms, to light water mark, are 
clencher-built or lap-jointed, and the sides flush or carvel, aud present a smooth and 
finished appearance. They have each gilt eagle heads, дай нге made good from the bul- 
уға" Кз to the extreme point forward,—a comparatively modern improvement, which gives 
a vessel greater bnoyancy when meeting with a seaway a-head. The vessels are both 
schooner-rigged, and will be fitted with &ne engines of equal power from the worke o 

Messrs. Bury, Curtis and Kennedy. 

Tug PxnAMIDs Ectirsep.—The National Tutelligencer (an American paper) 
contains а long letter from Мг, Pickett at Lima, commenting upon discoveries of very 
extrnordloary ruins said to have been found by Judge Neito, io the province of Chaoha= 
povua, while on an exploring expedition. In making a survey of the country he found at 
Ceulap, a bullding of most extraordinary charpeter, which he describes as a wall of hewn 
stone 560 feet іп width, 3,600 feet in length, and 150 feet high. Тһе edifice being solid 1n 
the interior for the whole space contained withia 5,366,000 feet of circumference, which it 
has to the heforementioned height of 150 feet ; is solid and levelled, and upon it there is 
another wall of 300,000 feet in cireumfereace in thia form, 600 feet in length and 50 in 
breadth, with the same elevation (150 feet) in the lower wall, and, like it, solid and levelled 
tothe summit. In this elevation, and alao that of the lower wall, are a great many habi- 
tations or rooms of the same bewn stone, 18 fest long and 15 wide, and in these rooms aa 
well as between the dividing walls of the great wall, are fouod neatly constructed ditches, 
a yard or two-thirda io length, and half a yard broad and deep, in which are found bonea 
ot the sncient dead, eome naked, and some in cotton shrouds or blankets, of very firm 
texture, though coarse, and all worked with borders of differeot colours, If this descrip- 
Чоп be authentic—and we һауе no reason to doubt it—this buildiog must be the greateat 
in tbe world in polnt of size. We Кору of nothing in Egypt or Persia to aqual Jt. From 
the description it must have been a vast tomb, but whether erected by the Indiaas, before 
the Spanish discovery, or by remote generatioas, cannot be decided; yet the Judge says 
that the ingenious and highly wrought specimens of workmanship, the elegance of the 
cutting of some of the handsomest stone, the ingenuity and solidity of the gigantle work, 
all in stone, the elegant articles of gold and silver, and the curious wrought stones found 
in the monade, all satisfy him that the territory was occupied by an eolightened nation, 
which declined in the same manner as othera more modern; as Babyloo, Baalbec, and 
the cities of Syria; and this, he says, is evidently the work of people from the old world, 
aa tha Indiana had no Instrameats of iron to work with. 

BRIDGE ACROSS THE ALLEGHAMNY.— he Pittsburgh Chronicle gives an ас- 
count of the manufacture of a suspension bridge across the Alleghany. The bridge is the 
work ofa mechanic of that city. ‘The whole will be finished by the Ist of April. The 
Suspension ropes, which extend fram pier to pier in the form of an inverted arch, are to 
consist of seven strands of wire, each strand being about three inches in diameter, Four 
of these stranda are already finished across tbe entire length of the structure, and the 
fifth will be completed to-day. The ropes will then be wrapped in annealed wire, (No. 
14) which will reader it ooe solid mass, and as each individual wire is yaraished before it 
ia put across, aod aa the whole will be painted when finished and wrapped, it will be im- 
pervious to water, and consequently not liable to be wenkened or Impaired by the weather. 
On theae two iinmense wire ropes the structure is to be suspended. But thia is not the 
only reliance for strength. The trunk is to be constructed from pier to pler—the sidea 
Lelag of solid lattice-work—that ів, strong beams placed in this form-— XX X, The heama 
ure to be placed contiguous to each other for greater strength, so that when finished the 
trunk alone, without the wire-ropes, will be a firm and strong structure, capable not only 
of sustaining its own weight, but also of bearing up na much additional work as a lattice- 
work woulddo, Іп effect, the trunk is a lattice- work bridge without arches. The ropes, 
being euspended across strong stone towers placed upon the Piers, nre in fact Inverted 
arches, capable of austaining more than double the additional weight which the letting In 
of the water would place upon the trunk; the trunk itself is ап iodependent, strong, and 
immovable structure, во that when finished the aqueduct will not be liable to be moved 
either from the swell of water or the effect of storms. The wircs aro carried acrosa the 
river, from one pier to another, by a wheel which traverses the whole distance upon ropes, 
unbending the wire from the reela as it соев. The ropes are moved by horse-power. ‘The 
Spliceg of the wire are made hy placing the two ends together and winding them with fine 
aonealed wire, and it 15 done go strongly that a suffictent force to break the wire will nok 
affect the splice, 
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“VILLA ROSA," NEAR DRESDEN. 
( With ап Engraving, Plate XVI.) 


It is interesting and profitable to turn our attention accasionally 
from the progress of architecture iu our own country, to examine the 
results of the labours uf continental architects. Іп domestic architec- 
ture especially, which is now becoming elevated into a distinct sys- 
tematic profession, it is particularly advantageous to gain information 
hv comparing our own etlorts with those of our neighbours. Ву соп- 
fining ourselves to the specimens of domestic construction which exist 
in our country, we are apt to form crude and limited view vf the art. 
Our ideas become insipid and lose their freshness by being constantly 
repeated, as ground which is constantly cultivated for the same kind 
of crops bears only scanty and dwindled produce. We are in dan- 
gerabove all from setting before us a constant recurrence of the same 
or similar forms, to. fall into conventionality, than which nothing is 
fatal to the free and vigorous development of the Fine Arts. We 
give in the accompanying illustrations a specimen of German Domes- 
tic Architecture, presenting arrangements, which, thongh different in 
many respects from our own, and perhaps unfit for imitation here, 
have, at least to an English eye, the advantage of novelty. The 
“Vitra Rosa” lately bullt near Dresden appears to have excited 
much attention among the German architects. Indeed, the .4//ge- 
meine Bauzeitung, a work of considerable authority in architectural 
matters, pronounces this building the most successful after the Dresden 
Theatre, which has been there erected. It is the property of Messrs. 
Oppenheim, of Berlin, bankers, and erected near Dresden. The archi- 
tect was Professor Semper. The style of the building most nearly 
approaches that of the Renarssance, though differing from it in some 
respects. The plates represent, first, the front elevation; secondly, a 
section from front to rear, displaying the principal parts of the in- 
terior. The whole will be rendered intelligible by reference to the 
following plan of the ground floor. 


North, 


г. зл 5 бОГЕЕГ 


South, 


The ground plan is nearly square, being about 72 fect by 76. From 
the octagonal saloon in tbe centre of the building there are four doors 
communicating with Ist, the vestibule b; 2nd, the dining room e; 3rd, 
tbe garden saloon 4; and 4th, with the ladies rooms 4 4. Corridors 
to the right and left of the centre saloon extend from the garden 
saloon to the vestibule. The passagesafford means of communication 
without the necessity of traversing the grand saloon. Adjoining the 
garden saloon is a piazza communicating with a handsome broad ter- 
гасе, and fountain (ул). On either side of the terrace are steps leading 
to the garden. 


Хо. 94.—Vor. YIIT.—Jvrv, 1845, 
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The principal feature of the building is the octagonal saloon, and 
to this attention is to be directed both on account of ifs size and orna- 
mental structure. It is lighted Бу an ornamental sky-light, and is of 
the height of the two stories. There are balconies on four sides of 
the upper story of this saloon which look into it. The walls above 
are painted white, and decorated with sculpture. The cornice is of 
unusally large dimensions, but harmonizes well with the whole: From 
the cornice springs the octagonal spherical dooin in quarter circle, and 
terminating in the skylight. This dome is of plaster, pannelled in 
compartments, of which some are cnriched architecturally, and some 
contain coloured landscapes and figures. 

The сөзі of the principal parts of the building was about £6000, 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXV. 


“1 most have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please.” 

I. Both in his persona! and his professional character, Soane was а 
strange compound of contradictions and inconsistencies. Liberal and 
illiberal, ostentatiously profuse and sordidly mean by turns, he was no 
less unequal in his taste as an architect; exceedingly happy in his 
ideas just by fits and starts—now fanciful and poetital, and then sinks 
ing down into the dullest prose; alternately classical and cockney in 
his fancy, as is most forcibly evidenced by the loggia at the north-west 
corner of the Baok, and by the front of his own house in Lincoln’s-inn 
Fields,—the one a most charming architectural tableau, the other 
withoat any architectural physiognomy at all, except a very flimsy and 
pasteboard one, and in its styie looking very much like a house built 
of cards, in the upper part more especially. Nevertheless, his affec- 
tion for it was like that of a parent towards a deformed child, for he 
most solicitously provided that it shall be preserved intact in perpetuo 
for the admiration of posterity, in order to convince the world what 
exquisite taste he could displav when left to follow the bent of his 
own peculiar talent, untrammelled and uncontrolled. It is somewhat 
strange that, having come to the resolution of giting his house to the 
public, һе did not determine to do so handsomely, and by adding the 
one on each side (which also belonged to him), to render it better 
adapted for the purpose of a public museum; had which been done, 
the part of it that was so appropriated might have been always opea 
to the public, without at all interfering with the Curator's residence, 
and there might then also have been a proper reading-room set apart 
for those who want to consult any of the books and drawings. Or if 
that wonld have been showing (ао great liberality towards the public, 
he might have been somewhat less niggardly towards himself, and 
might have thrown all the three houses together externally into a 
single facade that should have been worthy of the architect of the 
Baok. Were it not certain beyond the possibility of question or 
doubt, it would hardly be believed that the two buildings were dc- 
signed by the same man, and what 18 more, that instead of being an 
earlier production on which he tried his “’prentice hand," the front 
of his awn honse was erected subsequently to that angle of the Bank 
which has ever been considered his capo d’opera in external design, 
and justly so. Even the Bank itself exhibits great inequality of taste, 
—for the centre of the south front manifests a lamentable falling-off 
from the eptsodicul bit alluded to, as if he had exhausted his ideas and 
broken down altogether when he reached conclusion of his epic work. 
So far from being at all happy in conception, or dignified in character, 
that centre portion is so much the reverse as to be a positive anticlimax 
1n the general composition,—far more mongrel in style than original 
in idea, and stamped by a littleness of manner, a degree of insignifi- 
cance little less than surprising. Even the interior ої the Bank exhi- 
bits, together with many admirable ideas and most valuable hints, 
many offensive and paltry caprices. In the Rotunda, for instance, the 
sunk, wavy, zigzag lines by way of border to the arcaded recesses are 
in most vile and barbarous taste,—quite devoid of any sort of meaning 
or style,—intended we must suppose for decoration, but producing 
both a look of poverty and harsh deformity. In fact, throughout the 
whole interior, there is scarcely any one part that is perfectly satis- 
factory and consistent, but is either evidently left in an unfinished 
state, as is the case with the Lothbury court—which now seems des- 
tined to remain so—or else looks as if not fully wrought up as it was 
intended to be, though advanced to a penultimate stage of progress, 
The Bank has aecordingly been composed—and not very incorrectly 
—to an architectural sketch-book containing many able aud clever 
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ideas, excellent hints and useful studies, yet merely in bits and frag- 
ments. Even Soane himself seems to have felt that the edifice would 
not bear thorough and deliberate examination, for otherwise he would 
probably have made it the subject of a specific work, executed upon 
an adequate scale, and in the most able and finished style of architec- 
tural drawing and engraving, so as to be a wurthy record to after 
times, when the fabric erected by him may, in its turp, have expe- 
tienced the fate of Sir Robert Taylor’s fagade. That he did not do 
so seems to exculpate him from the charge of overweening vanity 
which has been brought against him, more especially as one so 
wealthy, and withal so very “liberal” and “munificent,” could hardly 
have been deterred from such an undertaking by the cost attending it. 
Still the last seems to have been really the case, for his character was 
marked by a singular mixture of munificence —or what the world was 
pleased to call such—and downright penuriousness. The passion of 
thriftiness must certainly have gained complete mastery over the 
natural sforge of an artist for his own productions, when he published, 
towards the end of his professional career, his “Public and Private 
Buildings,” that work being so wretchedly got up and so villianously 
executed as to be not only discreditable but actually disgraceful, and 
some of the plates little better than libellous caricatures of the build- 
ings themselves; whereas, it might have been thougbt that he would 
certainly take the opportunity of doing ample justice to himself, by 
causing his buildings to be shown to the utmost possible advantage, 
and making manifest how very much better some of them would have 
been had tliey been executed entirely according to his own intentions 
and original designs for them, without his being thwarted by “еш- 
barrassments thrown in his way." Poor Sir Jolin Soane!—on that 
occasion he certaioly cheated himself, defrauding himself of what was 
due to his reputation, merely in order to spare his purse. Poor maa! 
he ought afterwards to have prosecuted himself for libel and defama- 
tion of character, for the libels he did complain of—the memorable one 
hight * Beeotian Architecture" included—were innocent pleasantries 
iu comparison with a self-inflicted injury far exceeding all that the 
most malicious of his enemies could devise. There was, besides, 
something in the history of that publication which it would not have 
done to have touched upon in an (оде upon Sir John Soane, in proof 
of his private virtues and amiable generosity. But І may leave the 
persona] character of the man alone, merely remarking that since his 
decease a very significant sort of silence has succeeded to that vehe- 
ment magnification of his noble qualities which certain parties in- 
dulged in during his lifetime. 

Il. Considering him then merely as an artist, Soane seems to have 
been for ever making experiments without arriving at any consistent 
and satisfactory conclusions. Leaving others to censure his “ constant 
hankering after novelty,’ I think that he erred in not following up 
more decidedly the course he had ventured upon. He seems to have 
entangled himself in а lAbyrinth, where he was fearful of advancing 
yet equally loth to turn back. With a constant glimmering of the 
object of his search before him, he kept groping and fumbling about 
without being able to lay hold of it, or even to conceive any definite 
shape of it, wherefore, so far from forming—as has nevertheless been 
said of him—a style of his own, һе often departed altogether from 
every thing deserviog the name of style—as witness the aforemen- 
tioned front in Lincoln's-inn Fields! If such egregious paltriness of 
manner and design can be called style, any body шау any day achieve 
for himself a style of his own. No wonder then that such a precious 
sample of architectural taste was treated very eavalierly by Welby 
Pugin in his “ Contrasts ;” the wonder is that Pugin did not also show 
up that still more Pec&sniffian production the front of the National 
Debt Redemption Office in the Old Jewry, a thing of such studied 
meanness and deformity, and ugliness, and vulgarity, as to partake of 
the marvellous. Surely no man was ever more unequal in taste, not 
only as displayed in different productions but in one and the same. 
A few ideas of his own he certainly had, and upon the strength of 
them—thougli feebleness is a term that would better apply to most of 
them—he obtained credit for originality, but instead of properly 
cherishing them to death, without at all advancing them, or making 
anything more of them than they were when he first took them up. 
There was generally something wavering and indecisive in his designs, 
as if he did uot exactly know what he would be at, or else was fright- 
ened at his own temerity, like the man who was scared at the valorous 
look of his own countenance whenever he saw it in a glass. Having 
passed the Rubicon, and left architectural orthodoxy behind him, 
Soane’s courage failed bim, and he stood shilly-shallying without pro- 
gressing any further. Instead of carefully rearing up bis own favourite 
ideas to maturity, he cockered and petted them till they became 
stunted for want of exercise, so that scarcely any of them ever got 
beyond the state of dwarfish whims. The tiny prettinesses of his own 
house seem to have always haunted his imagination, and to have been 
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present to it when they ought to have been dismissed for others of a 
more elevated stamp, although originating in the same embryon of 
fancy. One critic has attributed high merit to Soane for perfect con- 
sistency of detail, and has further assured us that it is * based on the 
purest examples of antiquity, and always harmonious,” yet it is not 
easy to reconcile such dictum with his practice of scoring walls with 
horizontal lines, or of attempting to relieve flat surfaces by a few sunk 
lines of most jejune pattern as a substitute for ornament іп relief,—a 
mode, besides, often utterly at variauce with the express character of 
the order employed by him. So far from being harmonious, many of 
his compositions—executed onesas well as unexecuted—are made up 
of the most conflicting and contradictory elements, not artistically 
blended together, but merely put side by side of each other. They 
exhibit affected severity and affected playfulness in Ше same breath. 
One or two of them are little better than architectural sandmiches— 
slices of the sternest Greek Dorie clapped between other slices of 
“my own house!” Тһе same writer who claims coosistency of detail 
for Soane tells us that “his compositions take the forms dictated by 
utility and сопуеріепсе 7° but it must surely be intended for irony, 
since both at the Bank and in the building at the corner of Downin 
Street, le employed an order so mauifestly contrary to all utility that 
its entablature, which is hollowed out behind, comes directly across 
some mezzanine windows, that are thereby all but completely blocked 
up. Indiscreet and unguarded compliments, and to call attention to 
the very defects they are meant to divert it from. It is much after 
the same fashion that in the book calling itself the “Georgian Ага,” 
Soane is praised for the quality of all others by which he was least 
distinguished—amenity of disposition and suavity of manners! 

ПІ. The British Museum and some other buildings of our great 
classical architect being discussed the other day, one of the company 
observed that “аф all events Sir Robert's desigus had no nonsense 
about them, but were all exceedingly chaste.” То which another re- 
plied: “ Without engaging to swear fur their chastity, I am willing to 
Jet them have the credit of it, for I defy any one to convict them of 
pregnancy—of being pregnant with a single idea. 

VI. Its loyalty notwithstanding, Fraser's Magazine has ventured to 
give us sundry very free and tranchant, certainly not complimentary, 
comments upon royal taste and royal patronage, with reference to Ше 
frescoes in the summer-house at Buckingham Palace—the fate of one 
of them, and the remuneration bestowed on the artists. “ What vice 
tims,” exclaims the writer, *have those poor fellows beeu of this 
awful patronage! Great has been the commotion in the pictorial 
world regarding the fate of those frescoes, which royalty was pleased 
to order, which it condescended to purchase at a price that no poor 
amateur would have had the face to offer.” This is pretty strong, 
considering the quarter that itcomes from. “Think of angust powers 
and principalities,” continues the audacious Titmarsh, “ordering the 
works of such a шап as Etty to be hacked out of the wall,—that was 
a slap in the face to every artist in England!" Really this makes one 
feel quite “all-orerésh:” I am not apt to be particularly scrupulous 
with my pen myself, but to talk at this rate, and then to boast that 
“Etty goes on rejoicing in his old fashion, quite unabashed by the 
squeamishness exbibited in the highest quarter,” is quite unbearable. 
I wonder there was not “a slap in the face" given to the august taste 
which commanded a Bal Poudré. 

V. Nothing can be a more higgledv-piggledy set out than the walls 
of our Exhibitions—where subjects the most incongruous are jammed 
together. A pictorial banquet there may be, but then it is one served 
up in the most careless and slovenly manner imaginable. Ip point of 
worth they may be pretty mucli alike; for my own part, were I com- 
pelled to accept of one of thein, I think I should give the preference 
to the “pot-house piece” as it has been called,—but there surely isa 
most striking disparity as to subject between Cooper's ‘Race for the 
Derby" апа Haydou's “ Uriel and Satan," both pictures are іп the 
same corner of the west room in the present Exbibition. But then 
what a specimen of au archangel is that Uriel! fit onlv, as Titmarsh 
saucily observes, “to hang up over a caravan at a fair" How works 
of art ought noz to be arranged the Academy has gone on showing us 
year after year; how they might and ought to be arranged may now 
be learnt from the newly opened Gly ptotheca, or Hall of Sculpture, at 
the Colosseum ; and though that is not for pictures, the same principle 
might be applied to galleries for pictures as to one for statues, namely, 
that of dividing the walls into separate spaces or compartments less 
lofty than the walls themselves, which, besides producing some degree 
of repose—whereas at present we behold one dense and bewildering 
mass of pictures from floor to ceiling—would leave room for architec- 
tural adornment. The Colosseum puts us more out of conceit than 
ever with the disgracefully miserable sculpture room of the Academy. 
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INAUGURAL ADDRESS 


To Ihe British Association for the Advancement of Science, held at 
Cambridge, June 1845. 


By Sin W. Пенясикі,, President. 


Gentlemen,—The terms of kindness in which I have been introduced to 
your notice by my predecessor in the office which you have called on me to 
fill, have сеп gratifying to me in no common degree—nnt as contributing 
to the excitement of personal vanity (a feeling which the circumstances in 
which | stand, and the presence of so many individuals every way my supe- 
riors, must tend powerfully to chastize), but as the emanation of a friendship 
begun at this University when we were yonths together, preparing for our 
examinations for degrees, and contemplating each other, perbaps, with some 
degree of rivalry (if that can be called rivalry from which every spark of 
jealous feeling is absent), That friendship has since continued, warm and 
uashadowed for a single instant by the slightest clcud of disunion, and among 
all the stirring and deep-seated remembrances which the sight of those walls 
with which we are now assembied arouse, I can summon none more every 
way delightful and cheering than the contemplation of that mutual regard, 
It is, thercfore, with no common feelings that I find myself now placed in 
this chair, as the representative of such a body as the British Association, 
and as the successor of such a friend and of such a man as its late President. 


Progress of Science in Cambridge. 


Gentlemen,— There are many sources of pridc and satisfaction, in which 
self has no place, which crowd upon a Cambridge man in revisiting: for a 
second time this University, as the scene of our annnal labours, The de- 
velopment of its material splendour which has taken place in that interval of 
twelve years, vast and noble as it bas been, has been more than kept pace 
with by the trinmphs of its inteilect, the progress of its system of instrnction, 
and the influence of that progress on the public mind and the state of science 
in England. When llook at the scene around me—when I see the way іп 
which onr Sections are officered in so many instances by Cambridge men, not 
out of mere compliment to the body which receives us, but for the intrinsic 
merit of the men, and the pre-eminence which the general voice of society 
accords them in their several departments— when I think of the large pro- 
portion of the muster-roll of science which is filled by Cambridge names, and 
when, without going into any dctails, and confining myself to only oue 
branch of public instruction, I look back to the vast and extraordinary ехе. 
lopment in the state of mathematical cultivation and power in this Univer- 
sity, as evidenced both in its examinations and in the published work of its 
members, now, as compared with what it was in my own time—l anı left at 
по loss to account for those triumphs and that influence to which I have 
alluded. 14 has ever been, and I trust it ever will continne to be, the pride 
and boast of tbis University to maintain, at a conspicuously high level, that 
sound and thoughtful and sohering discipline of inind which mathematical 
atudies imply. Independent of the power which such studies confer as instru- 
ments of investigation, there never was a period in the history of science in 
which their moral influence, if 1 may so term it, was more needed, as a cor- 
rective ta that propensity which is beginning to prevail widely, and, I fear, 
balefully, over large departments of our philosophy, the propensity to crude 
and overhasty generalization. To all such propensities the steady concen- 
tration of thonght, and its fixation on the clear and the definite which a long 
and stern mathematical discipline imparts, is the best, and, indeed, the only 
proper antagonist. That such habits of thought exist, and characterize, io a 
pre-eminent degree, the discipline of this University, with a marked influence 
oo the subsequent career of those who have been thoroughly imbued with it, 
is a matter of too great notoriety to need proof. Yet, in illustration of this 
disposition, I may be allowed to mention one or two features of its Scientific 
llistory, which seem to me especially worthy of notice on this occasion. 
The first of these is the institution of the Cambridge University Philosophical 
Society, that body at whose more especial invitation we are now here assem- 
bled, which has now subsisted for more than twenty years, and which has 
been а powerful means of cherishing and continuing those habits among 
resident members of the University, after the excitement of rcadiag for aca- 
demical honours is past. From this society have emanated eight or nine 
volumes of memoirs, full of variety and interest, and such as no similar col- 
lection, originating as this has done in the bosom, and, in a great measure, 
witbin the walls of an academical institution, can at all compare with ; the 
Memoirs of the Ecole Polytechnique of Paris, perhaps, alone excepted. 
Without undervaluing any part of this collection, 1 may be allowed to par- 
ticularize, as adding largely to our stock of knowledge of their respective 
subjects, the Hydrodynamical contributions of Prof, Challis—the Optical and 
Photological papers of Mr. Airy—those of Mr. Murphy, on Definite Integrals 
—the curious speculations and intricate mathematical investigations of Mr. 
Hopkins on Geological Dynamics—and, more recently, the papers of Mr. De 
Morgan on the foundations of Algebra, which, taken in conjunction with the 
prior researches of the Dean of Ely and Mr. Warren on the geometrical іп- 
terpretation of imaginary symbols in that science, have effectvally dissipated 
every obscurity which heretofore prevailed on this subject. ‘The elucidation 
of the metaphysical difficulties in questiun, hy this remarkable train of ape- 
culatian, has, in fact, been so complete, that heoceforward they will never be 
named as difficulties, but only as illustrations of principle. Nor does its in- 
terest end here, гіпсе it appears to have given rise to the theory of Quater- 
nions of Sir W. lTamilton, and to the Triple Algebra of Mr. De Morgan him- 
self, as well as to a variety of intcresting inquiries of a similar nature on the 
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part of Мг, Graves, Mr. Cayley, and others. Conceptions of a novel and 
refined kind have thus heen introduced into analysis—new forms of imagi- 
nary expression rendered familiar—and a vein opened which I cannot but 
believe will terminate in same first-rate discovery in abstract science. 

Neither are inquiries into the logic of symbolic analysis, conducted as these 
have been, devoid of a bearing on the progress even of physical science. 
Every inquiry, indeed, has such a hearing which teaches us that terms which 
We use in a narrow sphere of experience, as if we fully understood them, may, 
as our knowledge of nature increases, come to have superadded to them a 
new sct of meaning and a wider range of interpretatian, It is thus that 
modes of action and communication, which we hardly yet feel prepared to 
regard as strictly of a material character, may, ere many years have passed, 
come to be familiarly included in our notions of Light, lleat, Electricity aad 
other agents of this class; and that the transference of physical causation 
from point to point in space—nay, even the generation or develapment of 
attractive, repulsive or directive forces at their puints of arrival may come to 
be enumerated among their properties. The late marvellous discoveries in 
actino-chemistry and the phenomena of muscular contraction as dependent 
on the will, are, perhaps, even now preparing us for the reception of ideas 
of this kind, 

Cambridge Mathematical Journal. 


Another instance of the efficacy of the course of study in this university, in 
producing not merely expert algebraists, but sanod and original methematical 
thinkers—(and, perhaps, a more striking one, from the generality of its con- 
tributors being men of enmparatively junior atanding,) is to һе found in the 
publication of The Cambridge Mathematical Journal, of which already four 
volumes, full of very original communications, are before the public, 1t was 
set on fooc іп 1837, hy the late Mr. Gnecony, Fellow of Trinity College, 
whose premature death has bereft Science of one who, beyond a donbt, had 
he lived, woull have proved one of its chief ornaments, and the worthy re- 
presentative of a family already so distinguished in the annals of mathema- 
tical and optical science. His papers on the ‘ Calculus of Operations,’ which 
appeared in that collection, fully justifies this impression, while they afford 
an excellent illustration of my general position. Nor ought 1 to oniit men- 
tioning the Chemieal Society, of whom he was among the founders, as iadi- 
cative of the spirit of the place, untrawmelled by abstract forms, and eager 
to spread itself over the whole field of human inquiry. 


Cambridge Observatory. 

Another great and distinguishing feature in the scientific history of this 
place, is the establishment of its Astronomical Observatory, and the regular 
publication of the observatidns made in it. The science of Astronomy is so 
vast, and its objects so noble, that its practical study for its own sake is qnite 
sufficient to insure its pursuit wherever civilization exists. But snch institu- 
tions have a much wider influence than that which tbey exercise іп forward- 
ing their immediate object. Every astronomical observatory which publishes 
its observations, becomes a nucleus for the formation around it of a school of 
exact practice—a standing and accessible example of tbe manner in which 
theories are hronght to their extreme test—a centre, from which emanate a 
continual demand for and suggestion of refinements and delicacies, and pre- 
cautioas in matters of observation and apparatus which re-act upon the whole 
body of Science, and stimulate, while they tend to render possible an equal 
refinement aod precision in all its processes, It is impossible to speak too 
highly of the mode in whieh the business of this institution is carried on 
under its present eminent director—nor can it he forgotten in our apprecia- 
tion of what it has done for science, than in it our present Astronomer-Royal 
first proved and familiarised himself with that admirable system of astrono- 
mical observation, registry, and computation, which be has since brought to 
perfection in our great national observatory, and which have rendered it, 
under his direction, the pride and ornament of British Science, and the ad- 
miration of Europe. 


Magnetic and Metereological Observatories. 


Gentlemen, I should never have done if І were to enlarge on, or even at- 
tempt to enumerate the many proofs which this university has afforded of its 
determination to render its institutions and endowments efficient for the pur- 
poses of public instruction, and available to science. But such encominms, 
however merited, must not be allowed to encroach too largely on other ob- 
jects which I propose to bring before your notice, and which relate to the 
more immediate business of the present mecting, and to the general interests 
of science. Тһе first and every way (һе most important, is the subject of the 
Марпейе and Meteorological Observatories. Every member of this Asso- 
ciation is, of course, aware of the great exertions which have been made 
during the last five years, оп the part of the British, Russian, and several 
other foreign governments, and of our own East India Сотраау, to furnish 
data on the most extensive and systematic scale, for elucidating the great 
problems af Terrestrial Magnetism and Meteorology, by the establishment of 
а system of observatories all over the world, in which the phenomena are 
registered at instants strictly simultaneous, and at intervals of two, hours 
throughout both night and day. With tlie particulars of these national insti- 
tutions, and of the multitude of local and private ones of n similar nature, 
both in Europe, Asia, and Amcrica, working on the same concerted plan, so 
far as the means at their disposal enable them, I need not detain you: neither 
need I enter into any detailed explanntion of the system of Magnetic Surveys, 
both by sca and land, which have been executed or are in progress, in con- 
nexion with, and based upon the observations carried on at the fixed stations. 
These things form the subject of Special Annual Reports, which the Com 
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mittee appointed for the pnrpose have laid before us at our several meetings, 
ever since the commencement of the undertaking ; and the most recent of 
which willbe read in the Physieal Section of the present meeting, in its 
regular course. It is sufficient for me io observe, that the result has been 
the accumulation of an enormous mass of most valuable observations, which 
are now and have beeo for some time in the course of publication; and when 
thoronghly digested and discussed, as they are sure to be, by the talent and 
industry of magnetists and meteorologists, both in this conntry and abroad, 
cannot fail to place those sciences very far indeed in advance of their actual 
state. For such discussion, however, time must be allowed. Even were all 
the returns from the several observatories before the public, (which they аге 
nnt, and are very far from heing,) such is the mass of mattcr to be grappled 
with, and such the mnltitude of ways іп which the pbservations will neces- 
sarily have to be grouped and combined to elicit mean results and quantita- 
tive laws, that several years must elapse before the full scientific valne of the 
work done can possibly he realized. 
Expiration of the grant for these Observatories. 

Meanwhile, a question of the utmost moment arises, and which must be 
resolved, so far as the British Association is concerned, before the breaking 
up of this meeting. The second term of three years, for which the British 
Government and East India Company have granted their establishments— 
nine in number—will terminate with the expiration of the enrrent year, at 
which period, if no provision be made for their continuance, the observations 
at those establishments will of course cease, and with them, beyond a doubt, 
thase at a great many—probahly the great majority—of the foreign cstab- 
lishments, boih national and local, which have been called into existence by 
the example of England, and depend on that example for their continuance 
or abandonment. Now under these circnmstances, it become a very grave 
өп есі for the consideration of our Committee of Recommendations, whether 
to snifer this term to expirc without an effort on the part of this Association 
io influence the Government for its continuance, or whether, on the other 
hand, we ought to make such an effort, and endeavour tu secure either the 
continuance of these establishments for a further limited term, or the perpe- 
tuity of this or some equivalent system of observation in the same or ditferent 
localities, according to the present and future exigencies of Science. 1 term 
this a grave subject of deliberation, and one which will call for the exercise 
of their soundest judgment; because, in the first place, this system, of com- 
hined observation is by far the greatest aud most prolonged effort of scientific 
co-operation which the world has ever witnessed; because, moreover, the 
spirit in which the demands of Science have been met on this occasion by 
our own Government, by the Company, and by the other,goveraments who 
have taken part in the matter, has heen. in the largest sense of the words, 
munificent and unstinting; and Zecause the existence of snch a spirit throws 
upon us а solemn a solemn responsibility to recommend nothing but upon 
the most entire conviction of very great evils consequent on the interruption, 
and very great benefits to accrue to Science from the continuance of the ob- 
servations. 

Magnetic Conference. 


Happily we are not left without the means of forming a sound judgment 
on this tremendous question. It is a case in which, connected as the Science 
of Britain is with that of the other co-operating nation, we cannot and ought 
not to come to any conclusions without taking into our counsels the most 
eminent magnetists and meteorologists of other countries who have either 
taken a direct part in the observations, or whose reputation in those sciences 
is such as to give their opinions in matters respecting them, а commanding 
weight. Accordingly it was resolved, at the York meeting last year, to invite 
the attendance of the eminent individuals T have allnded to at this meeting, 
with the especial objects of conference on the snhject. And in the interval 
sioce elapsed, knowing the improbahility of a complete personal reunion from 
80 many distant quarters, a circular has been forwarded to each of them, pro- 
posing certain special questions for reply, and inviting, besides, the fullest 
and freest communication of their views on the general subject. Тһе replies 
received to this circular, which are numerous and in the highest degree іп- 
teresting and instructive, have been printed and forwarded to the parties re- 
plying, with a request for their reconsideration and further communication, 
2nd have also been largely distributed at home to every member of our own 
Conncil, and the Committee of Recommendations, and to each member of the 
Council and Physical Committee of ihe Royal Society, which, conjointly with 
onrselves, memorialized Government for establishment of the ohservatories. 

In addition to the valuable шайст thus commnniented, I am happy to add, 
that several of the distinguished foreigners in question have responded to опг 
invitation, and that in consequence this meeting is honoured by the personal 
presence of M. Kupffer, the Director-Gencral of the Russian System of Mag- 
netic and Meteorological Observation; of M. Ermann, the celebrated circum- 
navigator and meterolngist ; of Barun von Senftenberg, the founder of the 
Astronomical, Magnetic, and Meteorological Observatory of Senftenberg ; of 
М. Kreil, the director of the Imperial Observatory at Prague; and of М. 
Boguslawski, director of the Royal Prussian Observatory of Breslau, all of 
whom have come over for the express purpose of affording us the benefit of 
their advice and experience in this discnssion. To all the conferences he- 
twecn these eminent forcigners and our own Magnetic and Meteorological 
Committee, апб of such of our own memhers present аз have taken any direct 
theoretical or practical interest in the subjects, all the members of our Com- 
mittee of Recommendations will have free access for Ше purpose of enabling 
them fully to acquaint themselyes with the whole bearing of the case, and 
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the arguments used respecting all the questions to be discussed, so that when 
the snbject comes to be referred to them, as it must be if the opinion of the 
conference should be favourable to the continuance of the system, they may 
be fully prepared to make up their minds an it. 


Physical Observatories, 


І will not say one word from this chair which can have the appearance óf 
in any way anticipating the conclnsion which the conference thus organized 
may come to, or the course to be adopted in consequence. But I will take 
this opportunity of stating my ideas generally on the position tu he assnmed 
by this Association and hy other scientific bodies in making demands on the 
national purse for scientific purposes. And I will also state, quite irrespec- 
tive of the immediate question of magnetic co-operation, and therefore of 
the fate of this partienlar measure, what I couceive to be the objects which 
might be accomplished, and ought to be aimed at in the establishment of 
PHYSICAL OBSERVATORIES, аз part of the integrant institutions of each nation 
calling itself civilized, and as its contribution to Terrestrial Physics. 

It is the pride and bozst of аа Englishman to pay his taxes cheerfully when 
he feels assured of their application to great and worthy objects. And as 
civilization advances, we feel constantly more and more strongly, that, after 
the great ohjects of national defence, the stability of our institntions, the due 
administration of justice, and the healthy maintenance of our social state, are 
provided for, there is no object greater and more noble—none more worthy 
of national effort than the furtherance of Science. Indeed, there is no surer 
test of the civilization of an age or nation than the degree in which this con- 
viction is felt. Among Englishmen it has been for a long time steadily in- 
creasing, and may now be regarded as nniversal among educated men of all 
classes. No government, and least of all a British government, can he in- 
sensible to the general prevalence of a sentiment of this kind ; and it is our 
good fortune, and has heen so for several years, to have a government, no 
matter what its denomination as respects society, impressible with such соп- 
siderations, and really desirous to aid the forward struggle of iutellect, by 
placing at its disposal the material means of its advances. 

But to do so with effect, it is necessary to be thoronghly well informed. 
The mere knowledge that such a disposition exists, is snfticient to surraund 
those in power with every form of extravagant pretension. And even if this 
were rot so, the number of competing claims, which cannot he all satisfied, 
can only harass and hewilder, unless there he somewhere seated a discriminat- 
ing and selecting judgment, which, among many important claims, shall fix 
проп the most important, and urge them with the weight of well-established 
character. | know not where such a selecting judgment can be so confi- 
dently looked for as in the great scientific bodies of the country, each in its 
own department, and in tbis Association, constitnted, in great measure, out 
of, and so representing them all, and numbering besides, among its members, 
abundance of men of excellent science and enlightened minds who belong 
io none of them. The constitution of such a body is the guarantee both for 
the general soundness of its recommendations, and for the due weighing of 
their comparative importance, shon!d ever the claims of different branches of 
science come into competition witb each other. 

Iu performing this most important office of suggesting channels through 
which the fertilizing streams of national munificence can he most usefully 
conveyed over the immense and varied fields of scientific culture, it becomes 
us, in the first place, to be so fully impressed with a sense of duty to the 
great cause for which we are assembled, as not to hesitate for an instant in 
making a recommendation of whose propriety we are satisfied, on the mere 
ground that the aid required is of great and even of unusual magnitude. And 
on the other band, keeping within certain reasonable limits of total amount, 
which each individual must estimate for himself, and which it would be un- 
wise and indeed impossihle to express in terms, it will be at once felt that 
economy in ashing is quite as high a “ distributive virtue" as economy in 
granting, and that every pound recommended uonecessarily is so much cha- 
racter thrown away. | make these observations because the principles they 
contain canoot be too frequently impressed, and hy no means because I con- 
sider them them to have been overstepped in any part of our conduct hitherto. 
In the next place, it should he borne in mind that, in recommending to 
Government, not a mere grant of money, but a scientific enterprise or a national 
estahlishment, whether temporary or permanent, not only is it our dnty so 
to place it before them that its grounds of recommendation shall be tho- 
ronghly intelligible, but that its whole proposed extent shall be seen—or at 
least if they cannot be, that it should be clearly stated to be the possible 
commencement of something more extensive—and hesides, that the printing 
and publication of results should, in every such case, be made an express 
part of the recommendation. And, again, we must not forget that our 1п- 
terest in the matter does not cease with such publication. It hecomes our 
dnty to forward, by every encouragement in our power, the due considera- 
tion and scientific discussion of results so procured—ta urge it upon the 
science of our own country and of Europe, and to nid from our own re- 
aources those who may be willing to charge themselves with their analysis, 
and to direct or execute the numerical computations or graphical projections 
it may involve. This is actually the predicament in which we stand, io re- 
ference to the immense mass of data already accumulated by the magnetic 
and meteorological observatories. Let the science of England, and especially 
the rising and vigorons mind which is pressing onward to distinction, gird 
itself to the work of grappling with this mass. Let it not be said that we 
are always to look abroad whenever indnstry and genius are required to act 
in union for the discussion of great masses of raw obseryatioo, Let us take 
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example from what we see going on in Germapy, where a Dave, a Kamtz and 
a Маһішап are battling with the metcorology, a Gauss, а Weher and an 
Ermann with the magnetism of the world. Тһе mind of Britain is equal to 
the task—its mathematical strength, developed of late years to ап unprece- 
deoted extent, is competent to any theorctical analysis or techaical conibi- 
nation. , Nothiog is wanting hut the resolute and persevering devotion of 
undistracted thought to a single object, and that will not be long wanting 
when once tbe want is declared and dwelt upon, and the high prize of publie 
estimation held forth to those who fairly aud freely adventure themselves in 
this career, Never was there a time when the mind of the conntry, as well 
as its resources of every kind, answered so fully and readily to any call rea- 
sonable in itself and properly urged upon it. Do we call for facts? they are 
poured upon us in such profusion as for a time to overwhelm us, like the 
Roman maid wbo sank under tbe load of wealth she called down проп her- 
self, Witness the piles of nnreduccd meteorological observations which load 
our shelves and archives; witness the immense and admirably arranged cata- 
logues of stars which bave been aad still are ponriog in from all quarters 
upov our astronomy so soon as the want of extensive catalogues came to he 
felt and declared. What we now waat із /AougAf, steadily directed to single 
objects, with a determination to eschew the besetting evil of our age—the 
temptation to squander and dilnte it upon a thonsand different lines of en- 
quiry. The philosopher must be wedded to his subject if he wonld see the 
children and the children’s children of his intellect flourishing in honour 
around hin. 

The establishment of astronomical observatories has been, in all ages end 
natione, the first public recagnition of science as an integrant part of civi- 
lization, Astronomy, however, is only one ont of many sciences, which can 
he advanced by a combiaed system nf observation and calcnlatian carried on 
uninterruptedly ; where, in the way of experiment, man has no control, and 
whose only handle is the continnal observation of Nature as it developes 
itself nnder our eyes, and a constant collateral eadeavonr to concentrate the 
records of that observation into empirical laws in the first instance, and to 
ascend from those laws to theories. Speaking in an utilitarian point nf view, 
the globe which we inhabit is qnite ns important а subject of scientific eo- 
quiry as the stars. We depend for our bread of life and every comfort on 
its climates and seasons, on the movements of its winds and waters. We 
guide ourselves over the ocean, when astronomical observations fail, hy our 
knowledge of the laws of its magnetism; we learn the sublimest lessons from 
the records of its geological history; and the great facts which its figure, 
magnitude, and attraction, offer to mathematical inquiry, form the very basis 
of Astronomy itself. Terrestrial Physics, therefure, form a subject every way 
worthy to he associated with astronomy as a matter of universal interest and 
publie support, and one which cannot be adequately stndied except in the 
way in which Astronomy itself has heen—hy permanent establishments keep- 
ing np an unbroken series of ohservation:—but with this difference, that 
whereas the chief data of Astronomy might be supplied by the establishment 
of a very few well worked observatories properly disposed in the two hemi- 
spheres—the gigantie problems of meteorology, magnetism, and oceanie 
movements can only be resolved by a far more extensive geographical distri- 
bution of observing stations, and by a steady, persevering, systematic attack, 
to which every civilized nation, as it has a direct interest іп the result, ought 
to feet bonnd to contribute its contingent. 

Itrust that the time is not far distant when such will be the case, and 
when no nation calling itself civilized will deem its institutions complete 
withont the establishment of a permanent physical ohservatory, with at least 
so much provision for astronomical and magnetic observation as shall suffice 
to make it a local centre of reference for geographical determinations and 
trigonometrical and magnetic surveys—which latter, if we are ever to attain 
to a theory of the secnlar changes of the earth’s magnetism, will have to be 
repeated at intervals of twenty or thirty years for a long while to come. Ra- 
pidly progressive as our colonies are, and emnlous of the civilization of the 
mother country, it seems not too much to hope from them, that they should 
tske upon themselves, each according to its means, the establishment and 
maintenance of such institutions both for their own advantage and improve- 
ment, and as their contribntions to the science of the world, А noble ex- 
ample has heen set them in this respect, within a very few months, hy our 
colany of British Guiana, in which a society recently constituted, in the best 
spirit of British co-operation, has estahlished and endowed an observatory 
of this very description, furnishing it partly from their own resonrees and 
partly hy the aid of government with astronomical, magnetie and meteorolo- 
gical instruments, and engaging a competent observer at a handsome salary 
ta work the establishment—an example which deserves to be followed where- 
ever British enterprise has struck root and flourished. 

The perfectly nubroken and normal registry of all the meteornlogical and 
magnetic elements—aud of tidal fluctuations where the locality admits— 
wanld form the staple tnisness of every auch observatory, and, according to 
its means of observation, periodical phenamena of every description would 
claim attention, for whieh the list supplied by M. Quetelet, whieh extends 
nat merely to the phases of inanimate life, bnt to their effects on the animal 
and vegetable creation, wil! leave us at no loss beyond the difficulty of selec- 
tion, The division of phenomena which magnetic observation has suggested, 
into periodical, secular, and oecasionat, will apply mutatis mutandis ta every 
department, Under the head of accasional phenamena, storms, magnetic 
disturhances, auroras, extraordinary tides, earthquake movements, meteors, 
&c., wou'd supply an ample field of observation—while among the seeular 


changes, indications of the varying level of land and яса would necessitate « atmosphere at the Equator, and its destruction in high latitudes, 
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the establishment of permanent marks, and the reference to them of the 
actnal mean aea level which would emerge from a series of tidal observations, 
carried ronad a complete period of the moon’a uodes with a certainty capable 
of detecting the smallest ehangea. 

The abridgement of the merely mechanical work of such observatories by 
self-registering apparatus, is a snbject which cannot ће too strongly insisted 
on. Neither has the іпуепбоп of instrnments for superseding the necessity 
of much arithmetical calculation by the direct registry of fotol effects re- 
ceived anything like the attention it deserves, Considering the perfection 
to whicb mechanism has arrived in all its departments, these contrivances 
promise to become of immense utility. The more the merely mechanical 
part of the observer’s duty can be alleviated, the more will he be enabled to 
apply himself to the theory of his subject, and to perform what I conccive 
onght to be regarded es the most important of all his duties, and which іп 
time will come to be uaiversally sa eonsidered—I mean the systematic de- 
duction from the registered observations of the mean values and local co-cffi- 
cients of diurnal, menstrual, and annual change, These deductions, in the 
case of permanent institntious, ought not, if possible, to be thrown проп the 
publie, aud their effective execution would be the best and most honourable 
test of the zeal and ability of their directors. 


Necessity of Classification of Observatories. 

Nothing damps the ardonr of an observer like the absence of an object ap- 
preciable and attainable by himself. One of my predecessors in this chair 
has well remarked, that a man may as well keep a register of his dreams as 
of the weather, or any other set of daily phenomena, if the spirit of group- 
ing, combining, and eliciting results be absent. It can hardly be expected 
indeed, that, observers of facts of this nature shonld themselves reason from 
them up to the highest theories. For that tbeir position unfits them, as they 
see but locally and partially. But по other class of persons stands in any- 
thing like so favourable a position for working ont the first elementary laws 
of phenomena, and referring them to their immediate points of dependence. 
Those who witness their daily progress, with that interest which a direct ob- 
ject in view inspires, have in this respect an infinite advantage over those 
wko have to go over the same ground in the form of a mass of dry figures. 
A thonsand suggestions arise, a thousand improvements occur—a spirit of 
interchange of ideas is generated, the surronnding district is laid under con- 
tribution for the elucidation of innumerable points, where a chain of corres- 
ponding observation is desirable; and what would otüerwise be a scene of 
irksome routine, becomes a school of physical science. 


Nautical and Colonial Observations. 


Such a spirit must be excited hy the institution of provincial aod 
colonial scientific societies, like that which 1 have just had occasion to 
mention. Sea as well as land observations are, however. eqnally required for 
the effectual working ont of these great physical problems. А ship is an 
itinerant ohservatory ; and, in spite of its instability, one which enjoys seve- 
ral eminent advantages—in the uniform level and uatnre of the surface, 
which eliminate a multitude of causes of disturhance and uncertainty, to 
which land observations are liable. The exceeding precision with which 
magnetic observations can be made at sea, has heen abundantly proved in the 
Antarctic Voyage of Sir James Ross, by which an invaluable mass of data 
has heen thus secured to science. That voyage has also conferred another 
and most important accession to our knowledge in the striking discovery uf 
a permanently low barometric pressure in high south latitudes over the whole 
Antaretie ocean—a pressure actually inferior by considerably more than an 
inch of merenry, to what із found between tbe Tropics. А fact so novel and 
remarkable will of course give rise to a variety of speculations as to its cause; 
and I anticipate one of the most interesting discussions which have ever 
taken place in our Physical Section, should that great circumnavigator favour 
us, as 1 hope be will, with a 2/04 voce account of it. The voyage now hap- 
pily commenced under the most favourahle auspices for the further ргоѕесц- 
tion of onr Arctic discoveries under Sir Jobn Franklin, will bring to the test 
of direct experiment a mode of accounting for this extraordinary phenomenon 
thrown ont by Colonel Sabine, which, if realized, will necessitate a camplete 
revision of опг whole system of harometrie observation in high latitudes, and 
a tatal reconstruction of all our knowledge of the laws of pressure in regions 
where excessive enid prevails. "This, with the magnetic survey of the Aretie 
seas, aod the not improhable solntinn of the great geographical problem 
which forms the chief object of the expedition, will furnish a sufficient an- 
swer to those, if any there he, who regard such voyages as useless. Let us 
hope and pray, that it may please Providence to shield him and his brave 
companions from the many dangers of their enterprise, and restore them in 
health and honour to their eountry. 


Death of Prof. Daniell. 

1 cannot quit this subject withant reverting to and deploring the great loss 
which science has recently sustained in the death of the late Prof. Daniell, 
one of its moat eminent and successfnl cultivators in this country. llis work 
on Meteorology is, if 1 mistake not, the first in which the distinction between 
the aqueous and gaseous atmospheres, and their mutnal independence, was 
clearly and strongly insisted on as a highly influential element in meteorolo- 
gical theory. Every sueceeding investigation has placed this in a ciearer 
light. ln the haods of M. Dove, and mote recently of Colonel Sabine, it has 
proved the means of accounting for some of the most striking features in the 
diurnal variations of the barometcr. The continual generation of tlic aqueous 


furuishes а 


222 


motive power іп meteorology, whose mode of action, and the mech anism 
through which it acts, have yet to be inquired into. Mr. Daniell’s claims to 
scientific distinction were, however, nnt confined to this branch. Іп his 
hands, the voltaic pile heeame an infinitely more powerful and manageable 
instrument, than had ever hefore been thought possible; and his improve- 
ments in its construction (the effect not of accident, hut of patient and per- 
severing experimental inquiry), have in effect changed the face of Electro- 
Chemistry. Nor did he confine himself to these improvements. He applied 
them: and among the last and most interesting inquiries of his life, are a 
series of electro-chemical researches which may rank with the best things yet 
produced in that line. 

The immediate importance of these subjects to one material part of our 
husiness at this meeting, bas caused me to dwell more at length than per- 
haps I otherwise should on them. I would gladly use what time may remain 
without exciting your impatience, in taking a view of some features in the 
present state aud future prospects of that branch of science to which my own 
attention has heen chiefly directed, as well as to some points in the philoso- 
phy of science generally, in which it appears to me that a disposition is be- 
coming prevalent towards lines of speculation, calculated rather ta bewilder 
than enlighten, and, at all eveuts, to deprive the pursuit of science of that 
which, to a rightly eonstituted mind, must ever he one of its higliest and most 
attractive sources of interest, by reducing it to a mere assemhlage of marrow- 
less and meaningless facts and laws, 


Lord Rosse's Telescope. 


The last year must ever be cousidered ап epoch in Astronomy, from its 
having witnessed the successful completion of the Earl of Rosse's six-feet 
refleetor—an achievement of such magnitnde, both in itself as a means of 
discovery, and in respect of the difficulties to be surmounted in its construc- 
tion, (difficulties which perhaps few persons here present are better able 
from experience to appreciate than myself), that I want words to express my 
admiration of it. I have not myself heen so fortunate as to have witnessed 
its performance, hut from what its nohle constructor has himself informed 
me of its effects оп one particular nebula, with whose appearance in power- 
ful telescopes I am familiar, 1 ат prepared for any statement which may be 
made of its optical capacity. What may he the effect of so enormous a 
power in adding to our knowledge of our own immediate neighbours in the 
uuiverse, it is of course impossihle to conjecture; but for my own part I 
cannot help contemplating, as one of the grand fields open for discovery with 
such an instrument, those marvellous and mysterious hodies or systems of 
bodies, the Nebule. By far the major part, prohahly, at least, nine-tenths 
of the nehulons contents of the heavens consist of uebulc of spherical or 
elliptical forms presenting every variety of elongation and central condensa- 
tion. Of these a great number have been resolved into distinct stars, and a 
vast multitnde more have heen found to present that mottled appearance 
which renders it almost a matter of certainty that an increase of optical 
power would show them to he similarly composed. А not unnatnral or un- 
fair induction wonld therefore seem to he, that those which resist such reso- 
lution do so only in consequence of the smallness and closeness of the stars 
of which they consist; that, in short, they are only optically and not physi- 
cally nebulous. There is, however, one circumstance which deserves especial 
remark, and which, now that my own observation has extended to the nebule 
of both hemispheres, І feel able to announce with confidence as a general 
law, viz. that the character of easy resolvability into separate and distinct 
stars, is almost entirely confined to nehnle deviatiog but little from the 
spherical form; while, on the other hand, every elliptic перша, even large 
aud bright ones, offer much greater difficulty in this respect. The cause of 
this difference must, of course, he conjectural, but, I believe, it is not possible 
for any one to review seriatim the nebulons contents of the heavens without 
being satisfied of its reality as a physical character. Passihly the limits of 
the conditions of dynamical stahility in a spherical cluster may be compatible 
with less nnmerous апі comparatively larger individual constituents than in 
an elliptic one. Ве that as it may, though there is no donht a great number 
of elliptic nebulz in which stars have no£ yet heen noticed, yet there are so 
many in which they have, and the gradation is so insensible, from the most 
perfectly spherical to the most elongated elliptic form, that the force of the 
general induction is hardly weakened hy this peculiarity; and for my own 
part 1 should have little hesitation in admitting all uehulz of this class to be, 
in fact, congeries of stars. And this seems to have been my father's opinion 
of their constitution, with the exception of certain very peculiar looking ob- 
jects, respecting whose nature all opinion must for the present he suspended. 
Now, among all the wonders which the heavens present to our contempla- 
tion, there is none more astonishing thau such close compact families or 
communities of stars, forming systems either insulated from all others, or in 
binary connexion, as double clusters whose confines intermix, and consisting 
of individnal stars nearly equal in apparent magnitnde, and crowded together 
in such multitudes as to defy all attempts to count or even to estimate their 
numbers. What are these mysterions families? Under what dynamical 
conditions do they subsist? 15 it conceivable that they can exist at all, aud 
endure under the Newtonian law of gravitation withont perpetual collisions ? 
And, if so, what a problem of unimaginable complexity is presented by such 
a system if we shonld attempt to dive into its perturbatiuos апа its condi- 
tions of stability hy the feeble aid of our analysis. The existence of a Inmi- 
nous matter, not cungregated inta massive hndies in the nature of stars, but 
disseminated through vast regions of space in a vaporous or cloud-like state, 
undergoing, or awaiting the slow process of aggregation into masses by the 
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power of gravitation, was originally suggested to the late Sir W. Herschel in 
his reviews of the већа, hy those extraordinary objects which his researches 
disclosed, which exhibit no regularity of nntline, no aystematic gradation of 
brightness, but of which the wisps and curls of a cirrhns cloud afford a not 
inapt description. The wildest imagination can conceive nothing more саргі- 
cious than their forms, which in many instances aeem totally devoid of plan 
as much so as real clouds,—in others offer traces of a regnlarity hardly less 
unconth and characteristic, and which in some cases seems to indicate а 
cellular, in others a sheeted structure, complicated in folds as if agitated by 
internal winds. Б 

Shonld the powers of an instrument such as Lord Rosse's succeed іп re- 
solving these also into stars, and, moreover, іп demonstrating the starry па- 
ture of the regular elliptic nebulze, which have hitherto resisted such decom- 
position, the idea of a nebulous matter, in the nature of a shining fluid, or 
condensihle gas, must, of conrse, cease to rest on any support derived from 
actual observation in the sidereal heavens, what countenance it may still re- 
ceive in the miuds of cosmogonists from the tails aud atmospheres of comets, 
and the zodiacal light in our own system. But though all idea of its being 
ever given to mortal eye, to view aught that сап he regarded as ап outstand- 
ing portion of primeval chaos, be dissipated, it will by no means have been 
even then demonstrated that among those stars, so confusedly scattered, no 
aggregating powers are in action, tending to draw them into groups and in- 
snlate them from neighhouring groups; and, speakiog from my own impres- 
sions, I should say that, in tbe structure of the Magellanic Clouds, it ia 
really difficult not to believe we see distinct evidences ot the exercise of such 
a power. The part of my father’s general views of the construction of the 
heavens, therefore, being entirely distinct from what has of late heen called 
“the nebulous hypothesis,” will still subsist as a matter of rational and philo- 
sophical specnlation,—and perhaps all the better for being separated from 
the other. 


The Nebulous Hypothesis, 


Much has been said of late of the Nebnlous lIypothesis, as a mode of re- 
presenting the origin of onr own planetary system. An idea of Laplace, of 
which it is impossible to deny the ingenuity, of the successive abandonment 
of planetary rings, collecting themselves into planets by a revolving mass 
gradnally shrinking iu dimension by the loss of heat, and finally concentrat- 
ing itself into a snn, has been insisted on with some pertinacity, and sup- 
posed to receive almost demonstrative support from considerations to which 
I shall presently refer. Iam by no means disposed to quarrel with the ne- 
hulous hypothesis even in this form, as a matter of pure speculation, and 
without any reference to final causes; hnt if it is to he regarded asa demon- 
strative truth, or as receiving the smallest snpport from any observed nume- 
rical relations which actually hold good among the elements of the planetary 
orbits, I beg leave to demur. Assuredly, it receives no support from ohser- 
vation of the effects of sidereal aggregation, as exemplified in the formation 
of globular and elliptic clusters, supposing £Aem to have resulted from such 
aggregation. For were this the canse, working itself ош in thousands of in- 
stances, it would have resulted, zo¢ in the formation of a single large central 
body, surronnded by a few much smaller attendants, disposed in one plane 
aronnd it,—hut in systems of infinitely greater complexity, consisting of mul- 
titudes of nearly equal luminaries, gronped together in a solid elliptic or glo- 
Һшаг form. So far, theo, as any conclusinn from our observations of nebulze 
can go, the result of agglomerative tendencies may, indeed, he the formation 
of families of stars of a general and very striking character; but we see по- 
thing to lead us to presume its further result to be the surrounding of those 
stars with planetary attendants. If, therefore, we go on to push its applica- 
tion to that extent, we clearly theorize in advance of all inductive observa- 
tion. 

But if we go still farther, as has been done іп a philosophical work of 
much mathematical pretension, which has lately come into a good deal of 
notice in this country,* and attempt “to give a mathematical consistency" 
to such a cosmogony hy the “ indispensable criterion" of “a numerical verifi- 
cation,"—and so exhibit, as “ necessary consequences of such a mode of 
formation," a series of numbers which observation has established independent 
of any such hypothesis, as primordial elements of our system—if, in pursuit 
of this idea, we find the author first computing the time of rotation the aun 
must have had abont its axis so that a planet situate on its surface and form- 
ing a part of it should not press on that surface, and should therefore he in 
a state of indifference as to its adhesion or detachment—if we find him, in 
this computation, throwing overhoard as troublesome all those essential con- 
siderations of the law of cooling, the change of spheroidical form, the internal 
distribution of density, the probable non-cirenlation of the internal and ex- 
ternal shells in the same periodic time, оп which alone it is possible to exe- 
cute such a calenlation correctly; aod avowedly, as a short cut to a result, 
using as the basis of his calenlation “ the elementary Huyghenian theorems 
for the evaluation of centripetal forces iu combination with the law of gravi- 
tation ;’—a combination which, I need not cxplain to those who have read 
the first book of Newton, leads direct to Kepler's law ;—and it we find him 
then gravely turning round upon us, and adducing the coincidence of the 
resulting periods compared with the distances of the planets with this law of 
Kepler, as ġeing the numerical verification in question,—where, I would ask, 
is there a student to be found who has graduated as a Senior Optime in this 
University, who will not at once lay his finger on the fallacy of such an 
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argument,t and declare it a vicious circle? I really should consider some 
apology needed for cveu mentioning an argument of the kind to such a 
meeting, were it not that this very reasoning, so ostentatiously put forward, 
and so utterly baseless, has been eagerly reccived among из} as the revela- 
tion of a profound analysis. When such is the case, it is snrely time to 
throw in a word of warning, and to reiterate our recommendation of an 
early initiation into mathematics, and the chcrishing а mathematical habit of 
thought, as the safcguard of all philosophy. 


Improvement of Lenses бу Repeal of Duty on Glass. 

A very great obstacle to the improvement of telescopes in this country has 
heen happily removed within the past year by the repeal of the duty on 
glass. llitherto, owing to the enormous expense of experiments to private 
individuals not manufacturers—and to the heavy excise duties imposed оп 
the mannfacture, which has operated to repress all attempts on the part of 
practical men to produce glass adapted to the construction of large achroma- 
tics, our opticians have becn compelled to resort abroad for thcir materials— 
purchasing them at cnormous prices, and never heing able to procure the 
largest sizes. The skill, enterprise and capital of the British manufacturer 
have now free scope, and it is our own fault if we do not speedily rival, and 
perhaps ontdo the far-famed works of Munich and Paris. Indeed, it is 
hardly possible to over-estimate the effect of this fiscal change on a variety 
of other sciences to which the costliness of glass apparatus has bcen hitherto 
an exceeding drawback, not only from the actual expense of apparatus al- 
ready in common пзе, hut as repressing the invention and construction of 
new applications of this useful material. 

Increased attention ta the Logic of Philosophy. 

A great deal of attention has been lately, and I think very wisely drawn 
ta the philosophy of science and to the principles of logic, as fonnded, not 
on arbitrary aad pedantic forms, but on a careful inductive inquiry into the 
grounds of human belief, and the nature aod extent of man’s intellectual 
faculties. If we are ever to hope that science will extend its range into the 
domain of social conduct, and model the course of hnman actions on that 
thoughtful and effective adaption of means to their end, which is its funda- 
mental principle in all its applications (the means being here the total devo- 
tion of our moral and intellectual powers—the end, our own happiaess and 
that of all around us)—if such he the far hopes and Joag protracted aspira- 
tions of science, its philosophy and its logic assume a paramount importance, 
in proportion to the practical danger of erroneous conceptions in the one, 
and fallacious tests of the validity of reasoning in the other. 

On both these subjects works of first-rate importance have of late illus- 
1rated the scientific literature of this country. On the philosophy of science, 
we have witnessed the production, by the pen of a most distinguished member 
of this University, of a work so comprehensive in its views, so vivid in its 
illustrations, and so right-minded in its leading directions, that it seems to 
be impossible for any man of science, he his particular department of inquiry 
what it may, io rise from its perusal without feeling himself strengthened 
and invigorated for his own especial pursuit, and placed in a more favourable 
position for discovery in it than before, as well as more competent to estimate 
the true philosophical value and import of any new views which may open to 
him in its prosecution. From the peculiar and @ priori point of view in 
which the distinguished author of the work in question bas thougbt proper 
to place himself before his subject, many may dissent ; and I own myself to 
be of the number ;—but from this point of view it is perfectly possible to de- 
part without losing sight of the massive reality of that subject itself : on the 
contrary, that reality will be all the better seen and understood, and its mag- 
nitude felt when viewed from opposite sides, and under the influence of every 
accident of light and shadow which peculiar habits of thought may throw 
over it. 

Philosophy іп Germany. 

According, in the other work to which I have made allusion, and which, 
uader the title of a ‘System of Logic,’ has for its object to give “ a connected 
view of the principles of. evidence and the methods of scientific investigation"—its 
acute, and in maoy respects profound author—taking up an almost diametri - 


* M. Comte (‘Philosophie Positive,’ Ң, 376, &c.), the author of the reasoniug al- 
luded to, assures us that his calculationa lead to results agreeing ошу appruximately 
with the exact periods, 8 difference to the amount of 1°45, the part more or lesa ex- 
isting іп ali. As he givea neither the steps nor the data of his calculntions, it is im- 
possible to trace the origin of this difference,—which, however, ‘must? arise from error 
* somewhere,’ if his fundamental principle he really what he states. For the Huyghenian 
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measure of centrifugal force (F x x) “combined” with “the law of gravitation’ 


(F x ыз ="); replacing V by its equivateat, к can result in no other relation betweea P 
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and R than what is expreased In the Kelplerian law, and із compntible with tbe smallest 

deviution from it. 

Whether the sun threw off the pleneta or npt, Kepler's law ‘must’ be obeyed hy them 
when once fairly detached. tlow, then, con their actusl observance of this law be sd- 
duced in proof of their otlgin, опе way or the other? How is it proved that the sun must 
have thrown off planets ‘at those distances, nnd at no others,’ where we tind them,—no 
matter іп whut timen revolving? * That.’ indeed. would be n powerful presumptive argu- 
ment: but geometer will venture on such a ‘tour d'anslyse? And, lastly, how can it be 
addu ed ns “а numerical coincidence of ап һурпіфезін with observed fact’ to ssy thnt, at 
sn unknown epoch, the aun's rntation ("aot observed!) * must have been’ so and so, * if? 
the hypothesis were а true one? ~ a к 

+ Mill. Logic, il. 28.—Also, ' Vestiges of tbe Creation,’ p. 17. 
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cally opposite statian, and looking to experience as the ultimate foundation 
of all knowledge—at least, of all scientific knowledge—in its simplest axioms 
as well as in tts most remote results—has presented us with a view of the in- 
ductive philosophy, very different indeed in its general aspect—but in which, 
when carefully examined, most essential features may be recognized as iden- 
tical, while some are brought out with a salience and effect which could not 
be attained from the contrary point of sight. It cannot be expected that Y 
should enter into any analysis or comparison of these remarkable works—but 
it seemed to me impossible to avoid pointedly mentioning them on this ecca- 
sion, becanse they certainly, taken together, leave the philosephy of science, 
and indeed the principles of all general reasoning, in a very diflerent state from 
thatin which they found them, Their influence, indeed, and that of some 
other works of prior date, in which the same general subjects have been more 
lightly touched upon, has already begun to Бе felt and responded to from a 
quarter where, perhaps, any sympathy in this respect might hardly have 
been louked for. The philosophical mind of Germany has begun, at length, 
effectually to awaken from the dreamy trance in which it had been held for 
the last half century, and in which the Jargon of the Absolutists and Ontolo- 
gists had been received as oraenlar. An “ anti-speculative philosophy” has 
arisen and found supporters—rejected, indeed, by the Ontologists, but yearly 
gaining ground in the general mind. It is something so new for an English 
and а German philosopher to agree in thetr estimate either of the proper ob- 
jects of speculation or of the proper mode of pursuing them, that we greet, 
not without some degree of astonishment, the appearance of works like the 
Logic and the New Psychology of Beneke, in which this false and delusive 
philosophy is entirely thrown aside, and appeal at once to ihe nature of 
things as we find them, and to the laws of our intellectual and moral nature 
as our own consciousness and the history of mankind reveals them to us.* 
Meanwhile, the fact is every year becoming more broadly manifest, by the 
successful application of scientific principles to subjects which had hitherto 
been only empiricialy treated (of which agriculture;may be taken as perhaps 
the most conspicuous instance), that the great work of Bacon was not the 
completion, bnt, as himself foresaw and foretold, only the commencement of 
his own philosophy ; and that we are even yet only at the threshold of that 
palace of Truth which succeeding generations will range over as their own— 
a world of scientific inquiry, in which not matter only and its properties, but 
the far more rich and complex relations of life and thought, of passion and 
motive, interest and actions, will come to be regarded as its legitimate objects 
Nor let us tear that in so regarding them we run the smallest danger of col- 
lision with any of those great principles which we regard, and rightly regard, 
as sacred from question. A faithful and undoubting spirit carried into the 
inquiry, will seenre us from such dangers, and guide us, like an instinct, in 
our paths through that vast and enlarged теріпп which intervenes between 


those ultimate principles and their extreme practical applications. It is only: 


by working onr way upwards towards those principles as well as downwards 
from them, that we can ever hope to penetrate such intricacies, and thread 
their maze ; and it would be worse than folly—it would be treason against all 
onr highest feelings—to doubt that to those wha spread themselves over 
these opposite lines, each moving in his own direction, a thousand points of 
meeting and mutual and joyful recognition will occnr. 

But if Science be really destined to expand its scope, and embrace objects: 
bey. nd the range of merely material relation, it must not altogether and ob- 
stinately refuse, even within the limits of such relations, to admit concep- 
tions which at first sight may seem to trench upon the immaterial, snch as 
we have been accustomed to regard it. The time seems to be approaching 
when a merely mechamical view of nature will become impossible—when the 
notion of accounting for all the phenomena of nature, and even of mere phy- 
sics, by simple attractions and repulsions fixedly and unchangeably inherent 
in material centres (granting any conceivable system of Boseovichian alter- 
nations), will һе deemed untenable. Already we have introduced the idea of 
hcat-atmospheres about partieles to vary their repulsive forces according to de- 
finite laws. But surely this can only be regarded as one of those provisional 
and temporary conceptions which, though it may be useful as helping us io 
laws, and as suggesting experiments, we mast be prepared to resign if ever 
such ideas, for instance, as radiant stimulus or conducted influence should 
lose their present vagueness, and come to receive some distinct scientific in- 
terpretation. It is one thing, however, to suggest that our present language 
and conceptions should be held as provisional—another to reccommend a ge- 
neral unsettling of all received ideas, Whatever innovation of this kind may 
arise, they can only be introduced slowly, and on a full sense of their neces- 
sity ; for the limited faculties of our nature will bear but little of this sort at 
a time without a kind of intoxication, which precludes all rectilinear progress 
—or, rather, all progress whatever, except in a direction which terminates in 
the wildest vagaries of mysticism and clairvoyance. 


Necessity of establishing the Metaphysics tn Science. 
But, without going into any subtleties, ] may be allowed to suggest that it 


ж Vida Beneke, Nene Psychologie, в. 300 et seq. for an admirable view of the atute of 
metaphysical sud logical philosophy la Englund. 
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is at least high time that philosophers, both physical and others, should come 
to some nearer agreement than appears to prevail as to the meaning they in- 
tend to convey in speaking of causes and causation. Oh the one hand we are 
told that the grand object of physical inquiry is to explain the phenomena of 
nature, by referring them to their causes: onthe other, that the inquiry into 
causes is altogether vain and futile, and that Science has no concern, but with 
the discovery of laws. Which of these is the truth? Or are both views of 
the matter true on a different interpretation of the terms? Whichever view 
we may take, or whichever interpretation adopt. there is one thing certain,— 
ihe estreme inconvenience of such a state of language. This can only he re- 
formed by a careful analysis of this widest of all human generalizations, dis- 
entangling from one another the innumerable shades of meaning which have 
got confounded together inits progress, and establishing among them a rational 
classification and nomenclature. Until this is done we cannot be sure, that 
by the relation of cause and effect one and the same kind of relation is under- 
stood. Indeed, using the words as we do, we are quite sure that the contrary 
is often the case; and so long as uncertainty in this respect is suffered to 
prevail, so long will this unseemly contradiction sobsist, and not only preju- 
dice the science in the eyes of mankind, but create disunion of feeling, and 
even give rise to accusations and recriminations on the score of principle 
among its cultivators, 

The evil I complain of becomes yet more grievous when the idea of law is 
brought so prominently forward as not merely to throw into the background 
that of cause, but almost to thrust it out of view altogether ; and if not to 
assume something approaching to the character of direct agency, or at least 
to place itself in the position of a snbstilute for what mankind in general un- 
derstand by explanatian : as when we are told, for example, that tbe succes- 
sive appearance of races of organized beings on earth, and their disappearance 
to give place to others, which Geology teaches us,—is a result of some certain 
law of development, in virtue of which an unbroken chain of gradually exalted 
organization from the crystal to the globule, and thence, through the succes- 
sive stages of the polypus. the mollusk, the insect, the fish, the reptile, the 
bird, and the beast, up to the monkey and the man (nay, for aught we know, 
even io the angel) has been (or remains to be) evolved. Surely, when we 
hear such a theory, the natural, human craving after causes, capable in some 
conceivable way of giving rise to such changes and transformations of organ 
and intellect,—causes why the development at different parts of its progress 
should divaricate into different lines,—causcs, at all events, intermediate be- 
tween the steps of the development—becomes importunate. And when no- 
thing is offered ta satisfy this craving, but loose and vague reference to 
Javaurable circumstances of climate, food, and general situation, which no ex- 
perience has ever shown to convert one species into another; who is there 
who does not at once perceive that such a theory is іп no respect more ex- 
planatary, than that would be which simply asserted a miraculous interven- 
tion, at every successive step of that unknown series of events, by which the 
earth has been alteraately peopled and dispeopled of its denizens? 

A law may be a rule of action, but it is not action. The Great First Agent 
may lay down а rule of action for himself, and that role may become known 
to man by observation of its uniformity : but constituted as our minds аге, 
and having that conscious knowledge of causation, which is forced upon us 
by the reality of the distinction between intending a thing, and daing it, we 
can never substitute the Rule for tbe dct. Either directly, or through dele- 
gated agency, whatever takes place is not merely willed, but боле, and what 
is done we then only declare to be explained, when we can trace a process, 
an show that it consists of steps analogous to those we observe in occur- 
rences wbich һауе passed often enough before our own eyes to have become 
familiar, and to be termed natural. So long as no such process can be traced 
and analyzed out in this manner, so long the phenomenonis unexplained, and 
remains equally so whatever be the number of unexplained steps inserted 
between its beginning and end. The transition from an inanimate crystal to 
a glubule capable of such endless organic and intellectual developement, is as 
great a step—as unexplained a one—as unintelligible to us—and іп any human 
sense of the word as miraculous as the immediate creation and introduction 
upon earth of every species and every individual would be. Take these amaz- 
ing facts of geology which way we will, we must resort elsewhere than to a 
mere speculative law of development for their explanation. 


Retrospect. 

Visiting as we do once more this scene of one of our earliest and most 
agreeable receptions—as travellers on the journey of life brought back by the 
course of events to scenes associated with exciting recollections and the 
memory of past kindness—we naturally pause and look back on the interval 
with that interest which always arises on such occasions, ** How has it tared 
with you meanwhile?” we fancy ourselves asked—" How have you pros- 
pered ?"—** Has this long interval been well or ill spent ?' —* How is it with 
the cause in which you beve embarked ?”--“ Has it flourished or receded, and 
то what extent have you been able to advance it?" Tu all these questions 
we may, I Lelieve, conscientiously, and with some self-gratulation, answer— 
Well! The young and then but partially fledged institution has become es- 
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tablished and matured. Its principles have Leen brought to uniformity and 
consistency, on rules which, on the whole, have been found to work accord- 
ing to the expectations of its founders. Its practice has been brought to uni- 
formity and consistency, on rules which, on the whole, have been fouud pro- 
ductive of no inconvenience to any of the parties concerned. Oor calls for 
reports on the actual state and deficiencies of important branches of science, 
and on the most promising lines of research in them, have been answered by 
most valuable and important essays from men of the first eminence in their 
respective departments, not only condensing what is known, but adding 
largely to it, and in a multitude of cases entering very extensively indeed into 
original inquiries and investigations—of which Mr. Scott Russell's Report on 
Waves, and Mr. Carpenter’s on the Structure of Shells, and several others in 
the most recently published volume of our Reports, that for the York meet- 
ing last summer, may be specified as conspicuous instances. 

Independent of these Reports, the original communications read or ver- 
bally made to our several Sections, have been in the highest degree interesting 
and copious; not only as illustrating and extending almost every branch of 
Science, hut as having given rise to discussions and interchanges of idea and 
information between the members present, of which it is perfectly impossible 
to appreciate sufficiently the influence and value. Ideas thus communicated 
fructify in а wonderful manner on subsequent reflection, and become, 1 am 
persuaded, in innumerable cases, the germs of theories, and the connecting 
links between distant regions of thought, which might have otherwise con- 
tinued indefinitely dissociated, 

How far this Association has hitherfo been instrumental in fulfilling the 
ends fur which it was called into existence, can, however, be only imperfectly 
estimated from these considerations. Science, as it stands at present, is not 
merely advanced by speculation and thought; it stands in need of material 
appliances and means ; its pursuit is costly, and to those who pursue it fur 
its own sake, utterly nnremunerative, however largely the community may 
benefit Бу its applications, and however successfully practical men may turn 
their own or others’ discoveries to account. Hence arises a wide field tor 
scientific utility in the application of pecuniary resources in aid of private 
research, and one in which assuredly this Association has not held back its 
hand. 1 bave had the curiosity to vast up the sums which have been actually 
paid, or are now in immediate course of payment, on account of grants fur 
scientific purposes by this Association since its last meeting at this place, and 
І find them to amount to not less than 11,1672. And when it is recollected 
that in no case any portion of these grants applied to cover any personal ex- 
pense, it will easily be seen how very large an amount of scientific activity 
has been brought into play hy its exertions in this respect, to say nothing of 
the now very numerous occasions in which the attention and aid of Govern- 
ment has been effectually drawn to specific objects at our instance. 

As regards the general progress of Science within theinterval I have alluded 
to, it is far too wide a field for me now to enter upon, and it would be need- 
less to do so in this assembly, searcely a man of which has not been actively 
employed in urging on the triumphant march of its chariot wheels, and felt 
in his own person the high excitement of success joined with that noble glow 
which is the result of companionship in honourable effort. May such ever 
һе the prevalent fecling among us. True Science, like true Religion, is wide 
embracing in its extent and aim. Let interests divide the worldly aud jea- 
lousies torment the envious! We breathe, or long to breathe, a purer em- 
pyrean. The common pursuit of Truth is of itself a brotherhood. 1n these 
our aunual meetings, to which every corner of Britain—almost every nation 
in Europe sends forth as its representative sume distinguished cultivator of 
some separate branch of knowledge; where, 1 would ask, is so vast a variety 
of pursuits which seem to have hardly anything in common, are we to: look 
for that acknowledged source of delight which draws us together and inspires 
us witha sense of unity? That astronomers should congregate to talk of stars 
aod planets—chemists of atoms-—geologists of strata—is naturalenough ; Lut 
what is there of equal mutual interest, equally connected with and equaldy 
pervading all they are engaged upon, which causes their hearis to burn 
within tbem for mutual communication and bosoming ? Surely, were each of 
us to give utterance to all he feels, we should bear the Chemist, the Astronu- 
mer, the Physiologist, the Electrician, the Botanist, the Geologist, all with 
one accord, and each in the language of his own science, declaring not only 
the wonderful works of God disclosed by it, bot the delight which their dis- 
closure affords him, and ibe privilege he feels it tu be to have aided in it. 
This is indeed a magnificent induction—a consilience there 15 no refusing. 1t 
leads us to look onward, through the long vista of time, with chastened bot 
confident assurance that Science has still other and nobler work to do than 
any she has yet attempted ; work, which before she is prepared to attempt, 
the minds of men must be prepared to reccive the attempt,—prepared, 1 mean, 
by an entire conviction of the wisdom of her views, the purity uf her objects, 
and the faithfulness of her disciples. 


1815. 


THE PROPERTIES ОҒ AIR AS А MECHANICAL АСЕХТ; 
Considered more particularly in reference to ltmospherie Railways. 


“ Мг. P. Barlow presented, as an appendix to his paper on the atmospheric 
system, the resutts of a series of experiments upon the force cmployed in 
drawing carriages up aa incline plane of 1 in 43 by a stationary engine and 
rope traction upon the Canterbury and Whitstabte Railway. From these ех. 
periments it appeared that the stationary engine of 25 h. p., with a rope, 
would produce an useful mechanical effect, equal ta the engine of 100 h. p. 
on the Dalkey Atmospheric Raitway—thus proving by direct facts the 
deduction of Mr. Stephenson as to the amount of lost power hy the latter 
system. ‘These statements werc ordered to be printed with. Mr. Barlow's 
paper."— From the Proceedings of the Institution of Civil Engineers, 


It seems almost incredible, but it is yet true, that in all the nume- 
rous discussions aud disquisitions which the introduction of atmo- 
spherie railways has produced, notice has not once been taken of the 
propriety or impropriety of employing an elastic agent for communi- 
cating motion. Ina former number of this publication it was rign- 
rously proved that the communication of power by the agency of 
elastic air was attended with an enormous waste quite independent of 
the loss by leakage : that paper was copied into many ather periodicals, 
and has uot yet met with contradiction. It has been eonsidered indis- 
putable that in atmospheric railways there was a great waste of power, 
but unfortunately the waste has been uniformly supposed to be occa- 
sioned by friction and leakage. Now it will be our present object to 
show that the greatest loss of all has been hitherto entirely overlooked, 
that this loss is irremediable, arising as it does, not from imperfections 
of machinery, but from the fundamental unalterable properties of mat- 
ter, that it ñs therefore beyond our control and ingennity, and mould 
exist іп on atmospheric raimay wholly and perfrelly free from leakage 
and friciion. 

We may state, as a general axiom, that elastic substances are unfit 
agents for communicating the mechanical effect of a prime mover, and 
in showing how this general truth bears upon the particular case of 
atmospheric railways, we cannot do better than view that invention 
historically, and we shall see that in the very first instance in which 
the air was used for the transference of mechanical power, the cause 
of failure arose from no defeets in the mechanism employed ; and we 
must conclude that had the laws of force been as systematically estab- 
lished then as now, this failure, being as it was a clear deduction from 
those laws, would have been at once conclusive against the hope and 
possibility of ultimate success, 

The original idea, then, of the atmospheric railway helongs to 
Papin; and we entreat particular and very careful attention to the 
following exposition of the experimeot made by him, because an at- 
tentive consideration of that experiment will, we are certain, unravel to 
the reader all the mysteries of the “atmospheric system,” and enable 
him to grasp accurately and philosophically the whole subject. 

Papin's experiment was on this wise. Не wanted to pump water 
out of a mine, and the only motive force forthe purpose which he had 
at his command was a water-wheei turned by a neighbouring stream. 
Не was desirous of making this wheel work the pumps which were to 
draw off tbe water of the mine; but he laboured under this disadvan- 
tage,—tbe distance from the mouth of the mine to the nearest point 
where he could erect his water-wheel was upwards of two miles. 
His object, then, was to transfer the force of the wheel to a point two 
miles off; and the agent which he used for this purpose was the am. 
He caused a continuous air-tight tube or pipe to be laid down from 
the water-wheel to the mouth of the mine. At the extremity of this 
pipe next the wheel a piston was placed, and worked backwards and 
forwards in the tube by a crank connected with the wheel: at the 
other extremity of the tubea similar piston was placed, and this 
piston was connected with the lever of the pump of the mine. From 
this arraogement Papin expected to be able to communicate the power 
effectually through a distance of two miles. He anticipated that as 
the piston next the wheel was worked backwards and forwards, the 
piston next the mine would move backwards and forwards through the 
same distance. What, however, really took place was this—the 
piston at that mine did in truth move to and fro, but fhe extent of that 
motion mas much less than that of the first piston; in the language of 
the narrator af the event, the extent of motion which it was necessary 
to give the first piston in order to work the pumps was “ preposterous.” 

We repeat that a clear apprehension of this experiment will put 
the reader in possession af the whole case of the atmospheric rail- 
ways. 

Here was, it will be observed, an atmospheric tube without the lon- 
gitudinal aperture—an ATMOSPHERIC RAILWAY WITHOUT LEAKAGE —and 
yet the waste of power was “ preposterons." 

Now, we wish to show how the loss of power arose, and we intend 
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also to explain a simple method by which Ше amount of the loss may 
be caleulated with all tlie precision of а mathematical investigation. 
In the first place, then, we will consider what took place in the tube 
while the piston next the water-wheel—the prime moving piston — was 
worked backwards and forwards. When it advanced, the air throngh- 
out the two miles of pipe was compressed until the second piston 
could no longer withstand the compression; and when the first piston 
receded, the air throughout the two miles of tube was dilated till the 
piston conuected with the pumps was moved by the pressure of the 
external atmosphere. We will, however, confine ourselves to the 
second case, namely, where motion was produced by the dilatation of 
air, because this is the case of the atmospheric railway. 

When the prime moving piston receded, the air in the tube was 
dilated and consequently pressed with diminished force on the secand 
piston, which therefore was moved by the preponderating force of the 
external air. Let us suppose, for clearaess sake, that the atmosperic 
pressure is 15 16. to the square inch, and that the pressure to move the 
second piston was 10 lb. to the square inch. Well then, in order that 
the external atmosphere might press оп the second piston with an 
cfftetive pressure of 10 lb. we must have the pressure on the tube di- 
minished to 5 lb. to the square inch, because the real atmospheric 
pressure of 15 Ib. being opposed by an internal pressure of 5 16. the 
effective pressure of 1010, would he the result. 

Simple as all this may seem it is very necessary for our purpose 
that it should be clearly laid down. We have then the internal air 
pressure reduced by dilatation to 5 lb. to the square inch; its pressure 
undilated being 15 lh, Now, to reduce the pressure in the pro- 
portion 5; 15, or 1: 3, the extent of dilatation must be in the same 
proportion, or in order that the air may press with only one-third its 
original force it must occupy three times ils original space. If then 
it had been requisite for Papin's purpose to have оп hissecond piston 
a pressure of 10 lb. to the inch, it wou,d be necessary that the air in 
his tube should occupy tbree times its original space—that is, should 
occupy a tube 6 miles instead of 2 miles in length! 

Let the reader carefully review this argument, for it is one which, 
as far as the writer is aware, has never been offered except by him- 
self, and then proceed to the application of it to the “atmospheric 
system." First, however, to fix the idea more clearly, let us suppose 
one or two variations of the problem. Suppose, for iustance, M. Papin 
wanted only an effective pressure of 74 ib., thea he would have to 
reduce the ioternal pressure in the proportion 73 : 15, or 1: 2, or the 
internal air would have to occupy four miles instead of two. If be 
wanted an effective pressure of 5 lb. only, tlie internal pressure must 
be 10 Њ. instead of 15, and the reduction must be in the proportion 
2 : 3, or the air instead of occupying two miles of tube would aecupy 


three. Or tabulating the results— 
For a pressure ol 12 Ib. the space occupied by air = 10 miles, 
» 10 Ib. n == 6 „ 
” 78 lb. ” == 4 oq 
5 lb. к= GE n 


” ” , 

In the Ist case the dilatatiouis five-fold, in the 2nd tr:ple, in the 
3rd double, in the 4th one and a half. 

To apply these results to the case af the atmospherie railwav, it 
will be seen that to obtain at starting a working power of ten pounds 
to the square inch оп the travelling piston, the preliminary dilatation 
must remove two-thirds of the pressure in the tube, or two-thirds of 
the air must be pumped out before the train is set in motion. Now, 
if we exclude the idea of leakage altogether, it will be clearly seen 
that the whole quantity of air pumped out of the tube from first to lust 
is exactly the quantity oceupying the whole tube at the ordinary den- 
sity of the atmosphere: for as the travelling piston successively oc- 
cupies every partion of the tube, it must, between the beginning and 
end of its journey, displace the air in every portion of the tube, and 
as by our supposition this air passes out through the pumps only, it 
follows that the amount of air pumped out is exaetly the quantity con- 
tained in the tube before the pumps began to work. Now we have 
shown that in order to start with a pressure of 10 pounds to the inch 
two-thirds of the air in the tube must be pumped out; it therefore 
follows that of the whole quantity of air pumped out of the tube, two- 
thirds are exhausted before starting. 

Now if we can show that this extraction of two-thirds of the air 
contributes nothing to the subsequent motion of the travelling piston, 
we shall have arrived, hy a process to all intents as indisputable as a 
mathematical investigation, at the inevitable conclusion that two-thirds 
of the motion of the prime mover are expended without producing 
motion in the train of railway carriages. 

In the first place, then, we have to consider what takes place in the 
air-tube after the preliminary exhaustion has been accomplished. 

We suppose that the working power of 10 Ib. to the inch is main- 
tained throughout the journey, and that consequently the rarefaction 
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of the air is maintained at an uniform degree. Now as the piston ad- 
vances it would speedily condense the air in the tube unless the pump- 
ing were carried on at a rate corresponding to the velocity of the pis- 
ton’s motion. Suppose that in advancing a foot forward it displaced 
a cubie foot of air, tliat quantity of air must have passed throngh the 
pumps: had a less quantity been pumped out the rarefaction would 
be diminished, had a greater quantity been pumped out the rarefaction 
would have increased. In other words, in order to the maintenance 
of an uniform degree of rarefaction after the piston has been set in 
motion, the quantity of rarefied air pumped out must be equal to the 
quantity of that air which /Ле piston displaced during thal period. | 

Now it need scarcely be stated that during this state of the mechanic 
operation of the air there is neither gain nor loss of power. That is, 
while the piston is in motion and the rarefaction uoiform, the work 
done Бу the prime mover is exactly measured һу the quantity of mo- 
tion transferred to the train of carriages; for every cubic fuot of air 
pumped out at the station the travelling piston describes a foot of 
space. 

this equivalence then being established, namely the equivalence of 
the work of the station engines to the effect produced on the train, it 
follows necessarily that that effect is in no way attributable to the 
agency of the preliminary exhaustion, and that therefore—and this is 
the point we had to prove—the preliminary exhaustion before motion 
contributed nothing to this subsequent motion of the train. 

In order to clearly establish this position, we must show that no use 
is made snbsequently of the elasticity or res/tuli ve force ofthe air. For 
It is by no means necessary that the use of an elastic agent should be 
always attended with a loss of power; in а steel bow for instance the 
force exerted in bending the bow is almost exactly measured by the 
velocity generated in the arrow hy the bow while unbending. Here, 
and indeed in all phenomena of elasticity, there are two distinct ope- 
rations, first the external force exerted to make the elastic body change 
its form, secondly the infernal force exerted by the body itself in re- 
covering its form, and this second force is aptly called the force of 
restitution. In the case of atmospheric power, the first external force 
is that of the station engines in rarifying or stretching the air. Now 
ifafter this, the air were allowed to recover its original form by its 
natural elasticity, “the force of restitution” would be exerted. But 
in the atmospheric railway the force of restitution never is in fact 
made use of. After the air is stretched to its utmost it is not allowed 
to recover its original form, but is pumped out and removed altoge- 
ther, so that its restitutive powers could never be used, even if it 
were desired to employ them. As a matter of fact the pumping is 
cortinued till the carriages have nearly finished their journey, and 
then their momentum is destroyed by the external application of 
breaks. 

So then, neither at the end of the journey nor during the progress 
of it is the labour of preliminary exhaustion in any way rendered use- 
ful—it is wholly lost and wasted, and we therefore arrive demonstra- 
tively at this conclusion :— ‚Та 

To precure a working power of ten pounds to the square inch іп an 
aimospheric railway TWO-THIRDS of the strokes of the station engines are 
wasted FROM A CAUSE INDEPENDENT OF LEAKAGE AND FRICTION. 


‚ 12 
For а working power of 12 lb. the wasie is т; OF FOUR-FIFTHS. 


73 
» 74 8 159 ONE-HALF. 
5 
» 5 " —- OF ONE-THIRD. 


I5 

The reader may easily verify Шезе results for himself. 

In conclusion, it mnst be carefully borne in mind that the loss here 
demonstrated is one wholly different from the losses by friction or 
leakage: those are losses arising from defects of mechanism, but this 
is essentially the immediate effect of the fundamental laws of matter; 
and even could an atmospheric railway be constructed wholly free 
from leakage or friction, no art could abate, avoid, or even increase, 
this defect. Ji із wholly beyond the power, sagacity, or perseverance of 
man. Unless we can make the air cease to be extensible—that is, 
cease to he air; unless we can subvert THE LAWS OF NATURE, we can- 
not remove the evil. We may have the most extended notion of the 
powers of human ingenuity and the future triumphs of science,—but 
there is оре clear distinction respecting fitting objects for men's inge- 
nuity, ove obvious limit to the triumphs of his scterc>. Тһе distmc- 
tron is between efforts suggested by the known laws of matter, and 
effurts to resist those laws: the dim confines man's successful ener- 
gies to the former of these tasks. And по one has thoroughly com- 
prehended the investigativo here made unless һе be certain that all 
the mechanical genius which the woild has produced could not, if 
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combined, remove from atmospheric railways the defect we have de- 
monstrated ; no committee report could remove it, no omnipotent act 
of parliament could remove it, по * monied interest," however vast, 
could remove it, no fortunate accident could remove it, and lastly, by 
по stretch of the imagination, by no freak of the fancy however wbim- 
sical and fantastie, can we рісіпге the bare possibility of its removal. 


HAG. 


ON THE MECHANICAL THEORY OF STEAM. 
PROPOSED BY THE “ ARTIZAN CLUB." 


A Treatise on the Steam Engine has recently been published by a 
person or persons calling himself or themselves the “ Artizan Club у” 
the work appears in shilling monthly parts, and has now reached its 
twelfth number. The prospectus, after setting forth the defects of all 
similur works which have hitherto been written, states tlie object of 
the present publication in the following terms:— Engineers are, up 
to the preseat time, unprovided with a key to the difficulties of their 
calling, such as may be found in almost every other department of in- 
dustry. It is to extinguish this want, and to enable every man of or- 
dinary intelligence and assiduity, and however humble his means, to 
become thoroughly acquainted with the Steam Engine, in all its phases, 
that the present work bas been projected; and it may be satisfactory 
if a summary be here given of its intended contents.” 

Iu Ше eleventh number of the Treatise is a chapter on the “Me- 
chanical Power of Steam," aud as the remarks are invested witha 
certain authority by the presence of a quantity of mathematical sym- 
bols, it seems highly important that the conclusions arrived at should 
be correct, for with them only cana large proportion of the readers 
who have not learned the unknown language of analysis acquaint 
themselves. The mechanical effect of the condenser of a steam en- 
gine is thus detailed— 


Suppose that when the steam had raised the piston to 142 feet ahove the 
base of the cylinder it were suddenly condensed, it is ohvious that the piston 
would he impelled with a force equa! to the pressure of tbe atmosphere on 
the piston, and through a height equal to that the piston had heen raised hy 
the generation of the steam. In doing this it is obvious that the piston in 
its descent would raise a weight attached to it equal to the atmospheric 
pressure, aud thraugh a height exactly equal to the maximum height of the 
piston ahove the base of the cylinder. На weight he placed upon the piston 
in addition to the atmospheric pressure, theu, as we said formerly, the piston 
witl not rise to such a height, and consequently upou condeusation the weight 
will not be raised so high eitlier; but to couuteract this the weight raised 
will he greater, and that very nearly iu the same proportion. Hence the 
mechanical power of the steam of a given quantity of water as developed by 
condensation continues very nearly constaut whatever be the force at which 
it is generated, the difference being in favour of the greatest pressure. We 
see from this that the mechanical power of the steam of a given quantity of 
water is the same, whether it he developed hy generation or hy momentary 
condensation, aud that it remains very nearly constant whatever he the tem- 
perature of the steam. Hence we may now state this general fact, which it 
шау be useful to treasure up in the memory. 

“A cubie inch of water converted into steam will supply a mechanical 
force very nearly equal to a ton weight raised a foot high, whether this force 
he developed hy generation or hy rapid condeosatiun ; and this force will not 
be subject to considerable variation, whatever he the temperature or pressure 
at which the water may he evaporated; the small difference һеіпр іп favour 
of the greatest pressure.” 


Now this passage is not a little remarkable, and the conclusion is 
somewliat startling. We are told that a cubic iach of water will pro- 
duce exactly the same mechanical есі by generation as by condensa- 
tion, and this remark is not confined to sieam of any particular prese 
sure, hut applies as well to a pressure of sixty pounds to the square 
iuch as to à pressure of three or fonr. The obvious conclusion would 
be, as the effect is the same for both generation and condensation, 
that if both those actions were applied to an епріое the power pro- 
duced by the same quantity of mater wculd be in all cases doubled,— 
that in a high pressure engine working at a pressure of 60 lh. the ap- 
plication of a condenser would produce an additional pressure of 60 lb. 
to the inch, and that in a low pressure engine working at the common 
pressure of З or 4 ponads the gain would be other З or 4 pounds. 
This conclusion, we repeat, is somewhat start/ing, and we think never 
before occurred to any опе who ever saw а stea engine, or cveo read 
about ope; for it is generally imagined that the variation of atmo- 
spheric pressure is confined to mucii narrower limits than those here 
suggested. The pressure of the air in well constructed condensing 
engines (such as those of the Goverument stcamers for example), is 
usually tiken at about 12 lb. to the square inch, but it appears from 
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the above quotation that the pressure is sometimes as much ая 60 Ib. 
to the square inch, and sometimes no more than two or гес; so that 
while the engineers of the Government steamers imagine that by con- 
densing steam of three or four pounds pressure the citective pressure 
becomes 15 or 16 pounds, they in reality command no greater working 
pressure than four to six pounds. 

It will be observed that in the experiment suggested in the qnota- 
tion above, the piston is supposed to return through the same space 
as it advanced,—so that, if a steam pressure of GU lb. would act un it 
through two feet as it advanced, an air pressure of 60 Ib. would act on 
it through two feet as it returned! Or, as we said, the same quantity 
of water producivg the same effect by either kiud of action, the effect 
is doubled if it act by both at once. By the ordinary method, how- 
ever, of viewing the subject, there is only one оле degree of steam 
pressure for which it could be true, namely, for that which equals the 
atmospheric pressure. | 

On the theory laid down above, the writer proceeds to certain апа- 
lytical investigations of the power of condensing engines. From these 
we make the following extract. 

Hence, neglecting the waste and the friction of the piston rod, we have 
for the mechanical effect of one cubic foot of water, as developed hy con- 


densation, 354 оору) 
228 } 5354 (459+ 0 (7/—/, 
5354 (459) + ШЕР ———————— 
(439) 5 7 
ths. raised one foot. Before leaving this, we may also estimate the losa re- 
sulting from friction of the piston rod. Let f, denote the friction of Ше 
piston rod, which ffiction we suppose constant. It is obvious that this fric- 
tion operates in exactly the same manner as the uncondensed steam. Тһе 
mechanical loss resulting from it will therefore be represented by 
5354 (459+ 0) f, 
i 


Ibs. raised one foot. 


We are not going to discuss the equations which we have quoted, 
but we call the attention of the reader to the meaning of the symbol / 
which appears іп both of them. This / оп looking back, we find to 
be the temperature of the steam before condensation. So that we 
conclude from the first equation that the force of a single acting engine 
after condensation is in some way dependent on the heat of the steam 
before condensation, and that, ot all things in the world, the friction 
of the piston depends on the same cause! The resistance to the piston 
at апу time is determined by the heat of the steam which was in the 
cylinder some time previously! А nice notion the writer must have 
of steam engines. 

If the reader examine the same subject in M. le Comte de Pam- 
bour's admirable work The Theory of the Steam Engine, he will find 
tlie beautiful simplicity of M. de Pambour's views to be only equalled 
by tlie perspicuity with which they are expressed. 

In the treatise of the “Artizan Club" we have, immediately after 
the passages quoted, some peculiar notions on the employment of 
steam expansively. 


In order that the piston rod should remain at rest, it is necessary that the 
pressure upon the piston should equal the elastic force of the steam. 1f the 
load upon the piston be in the smallest degree helow this, the piston will be 
forced up till the increased expansion has so diminished the elastic force of 
the steam as not to move it higher. * * Ж * The mechanical effect 
gained by removing at once the load necessary to allow the piston tn take 
the position, is smaller than what would he gained hy taking the load off 
gradually. 


We wish to direct the reader's attention to the last sentence. The 
statement is this, that if the load on the piston be diminished gra- 
dually the effect of the steam will be greater than if part of the 
load be taken off suddenly, Tins proposition, even were it true, is by 
no means clear enough to be stated axiomatically, without a demon- 
stration. But there are many reasons for pronouncing it untrue. [п 
tbe first place, it would lead to this conclusion—that the amount of 
а force is regulated by the external resistance opposed to it. Тһе 
problem is essentially a dynamical one, and by all the laws of dynamics 
the effect of a given force of any nature whatever is the same whether 
a great or a small resistance be opposed to it. In the first case a 
small, and in the second a great velocity would be produced. To take 
an illustration; the elastic force of а bow would be accurately mea- 
sured by the motion it produced whether it acted on a large arrow or 
a small one. Let us suppose tlie law of elastic force the same for the 
bow as for steam, proportional to the compression, tben we liave a 
case exactly in point. But as the size of the arrow does not alterthe 
elastic force of the bow, we cannot imagine that there would be any 
gain of force were it possible to diminish the arrow while tlie bow 
was acting on it, and in (he same way the effect of the steam cannot 
be altered by altering tlie mass of the piston. 
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To examine the question analytically—let z he the height to which 
the piston has ascended at the time 1; M its original mass. As far 
as may be collected from the quotation, the mass is supposed to varv 
inversely as the height of the piston: M — z is therefore the mass at 


the time 4 Let Е ре the steam force, thea for the instant succeeding 


the time Z the equation of impressed and effective forces is 

Maiz 1 

edt eee 
But this equation is identical with the equation for the motion when 
(he mass is unchanged, viz., 


That is, the ts viva generated is the same іп both cases. 

It is, however, scarcely necessary tu be thus explicit, for the anthor 
himself makes a deduction from his thearies which is certainly one 
of the most notable in the whole range of mathematical authorship. 


Suppose the volume of stcam hefore схрапѕіоп to he to the volume after 
expansion in the proportion of 1 to » ; in other words let x= n 0, then re- 
membering that, as wc have shown previously, 

р 0=5354 (459 +2) 
we find for the mechanical effect of the expansion E pounds raised one foot 
high, where 
E=5354 (459 + £) log. n. 


We learn from this that not only is mechanical effect gained by using expan- 
sion, bnt that there is no limit to this gain other than the inconveniences 
arising from the too extensive application of this principle in practice. ‘fhe 
above formula will he useful for determining the amount of mechanical effect 
gained by cutting off the steam at different parts of thestrnke. То facilitate 
the application of this formula we shall just state the values of » when the 
steam is cut off at different parts of the stroke. If the steam be cut off at 
4 stroke, then 4-2; if the steam һе cut off at 2 stroke, then »=3; and ge- 


1 1 
nerally, if steam be cut off at Ж stroke; then » —m, or more generally still 


if thesteam be cut off ut stroke, tben gai 
р 


From Ше equation “ for the mechanical effect of the expansion" we 
learn that this effect increases as log л increases, and consequently is 
infinitely great when л is infinite: and we are told that there is in 
theory “no limit to this gain." Putting these two remarks together, 
we come to the following conclusions. 

First, a limited force may be made to produce an unlimited effect, 


Secondly, putting n = о, and cutting off the steam at the | 
ою 


stroke, if ло steam be admitted the power of the engine is infinitely 

reat, 

What, then, is the use of having a boiler ? 

From all which we conclude that the mathematical theories of the 
« Artizan Club," though not irresistibly conclusive, are irresistibly 
comic. 


H. С. 


ON THE EXPANSION ОЕ BRICKWORK, 


(CONSIDERED WITH REFERENCE TO A CHIMNEY SHAFT, AT MR. Совітт'ѕ 
WORKS, AT PIMLICO.) 


Paper read at the Institution of British Architects, April, 1845. 


The chimney to which Е propose to direct your attention is an cb- 
ject of interest, from the proof it affords of the power of heat, іп ex- 
panding materials—in which such expansion is generally overlooked. 
The shaft is encased іп а tower, without being any where in contact 
with it, or any part of the adjoining buildings: great care having been 
taken while building, to keep the chimney quite free from all the 
other work. None of the floors or landings of the tower were allowed 
to touch the shaft; the intention being te permit it to move up and 
down freely, as the heat acted upon it—thus preventing that displace- 
ment of materials in the tower which would otherwise have happened. 
This shaft is built of brick, which is perhaps of all materials, the least 
alleeted by change of temperature, and yet it is found that the shaft 
differs in height considerably, even with (һе change arising from the 
comparatively slight variation in Ше height of the smoke and vapours 
passing through it. This variation is never more than 250° Fahr., 
and yet the shaft at the height of 90 feet alters, or rises, nearly 3th 
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inch with this change only. This shows that the materials with which 
an architect, engineer, or builder has to deal, are always varying iu 
their bulk, and that no two sides of a building are at all times of the 
same height, except when there is an onusally uniform and still atmo- 
sphere; and of course the external walls of the tower which support 
the floor, from which this variation is measured, are also subject to 
constant changes, by alteration in the heat of the atmosphere. Thus 
it is seen that a variation in size with every change of temperature, 
must take place in the external parts of all buildings, even a garden 
wall cannot be of the same height on both sides, when there is more 
sun, wind, or rain on the one side than on the other. : | 

The chimney is parallel, and the internal diameter іп 5 feet; its 
height from the surface is 108 feet. The foundations were laid at a 
depth suitable to the nature of the soil, being on a layer of gravel 11 
feet from the level of the ground; and in order to spread the weight 
of the building over a large surface, a bed of concrete was formed 23 
feet square, and 3 feet in thickness; on this a mass of brickwork 21 
feet sqnare, 2 feet thick, was laid in cement, forming a solid bluck, 
equal to being in one piece of stone, like a large solid landing, to 
carry the upper work. Inthe centre of this foundation, and through 
the whole of the before-mentioned brickwork, a well 18 inches dia- 
meter was left, and taken down below the water line deep enough to 
insure the lower extremity of a lightning conductor being always un- 
der water. Тһе walls of the tower are 14 inches thick from the bot- 
tom to the top, and inelose a space of 14 ft. 9 їп. square in the clear 
at base, and I foot less at the top: the tower being tapering, stairs 
are built in the walls for the purpose of communicating with the belfry 
and e'uck room, and with a supply cistern for steam boilers ; also for 
easy access to the top of the chimney, to ascertain what is occurring 
there, with respect to the temperature of the vapours emitted, and 
that iu case too much heat were givenont or wasted at the top, where 
it could по longer be of any service, such waste might not happen 
without means of ascertaining the fact that it was occurring. 

The smoke shaft in the centre is for 24 ft. 3 in. upward, from foot- 
ings 15 bricks in thickness; but at the base, where the flues enter, it 
is strengthened round the openings by an additional brick in thickness. 
So far the work is done with bricks of the usual form and size; but 
above this, they are segment-shaped, and were made purposcly for 
the shaft. In the second piece, 11 ft. 3in. in height, the work is 10 
inches thick ; in the third piece, 40 ft. 3in. in height, it is 9 inches in 
thickness ; in the fourth piece, 17 ft. 9 in. іп height; it is 8 inches іп 
the fifth piece, 17 ft. 3in. in height, it is 7 inches, aud iu the remain- 
ing height the work is 6 inches in thickness. 

‘The first object aimed at in designing the tower, was to conceal the 
chimney shaft; the appearance of which was thought to be objection- 
able to the neighbourhood. Ав it was intended that no black smoke 
should be suffered to escape, it seemed that if the cbimney were con- 
cealed from view, its existence might remain unknown; but it was 
also considered that other direct advantages might be ғашей to justify 
ihe erection and compensate for the increased outlay. These сх- 
pected advantages have been realized. 

A considerable saving of fuel has been effected owing to the chim- 
ney being protected from a cold atmosphere, from rain or snow beat- 
ing against it, which would rob it of its heat, in proportion as tlie 
evaporation from the outer surface was more ог less rapid. ‘There 
seems however as much propriety in protecting a chimney from cool- 
ing influences, as there is in clothing amy other part of the flue, or 
steam boiler itself; for in order to insure a sufficient supply of air to 
support combustion, it is necessary that the ascending smoke and 
vapours should have been heated, so as to become in the required de- 
gree lighter, than the external air, In the degree that the strength 
ur force of the dranght is required to be increased, so must the air 
and vapours given off from the furnace be allowed to pass at a higher 
temperature; consequently, the amount of the difference of heat lust 
from a chimney exposed to the weather, and from one clothed, is by 
so much a clear gain. 

The height of the tower affords sufficient pressure to make avail- 
able, a capacious cistern fixed at its top for supplying the steam boilers 
with water, thus giving great power to the person who has charge of 
ihe engine, should occasion require its being brought into action, 
either throngh the failure of the force pump, or through evaporation 
of water froin the boilers, or neglect in filling them at the propertune, 
thereby diminishing to a very great extent the risk of explosion from 
such causes, or at least rendering the boiler less hable to be deranged. 

It will be observed tbat the shaft is much thinner than it could lave 
been had it been erected without its casing. ‘The quantity of brick- 
work saved in the shaft, and the economy of fuel, will go very far 
towards paying the additional cost of the tower, which may therefore 
be considered as a matter of very little, if any, additional cost, when 
the advantages are all taken taken into account. 
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ON THE ABUSE OF OIL AS NOW USED IN PAINTING, 
AND THE INVERSION OF PRACTICE NECESSARY TO 
SECURE PERMAMENCE IN PICTURES. 

No. III. 


The truth of the proverb “ humanum est errare," obvions as it is in 
all the acts and theories of man, never was more perfectly demon- 
strated than in the present practice of painting. It appears to be an 
ordination that the moment he makes a discovery and succeeds in 
applying it well, his restless ambition to do бейет becomes the track 
of his retrogradation. Painting had no sooner left the high-road of 
encaustic Шап wax rapidly sank in the painter's estimation; resin, at 
first the mere modifier, became the agent in chief; oil, doubtless from 
its brilliant effects on colours and its powers of working, succeeded, 
and, in Leonardo da Vinci's hands, became the grand panacea: now, 
could Leonardo rise from the grave, I have Tittle doubt bat he would 
tell us “his pure oil was le grande ouvre." Alas, we have a living 
instance of such blindness in man; and perhaps more unpardonable, 
for the living man professes to teach in his public prelections that 
which in bis own private practice evaporates in smoke. I have my- 
self asserted, in reply to M. Merimée’s foolish crotchet,!—so foolish 
that any tyro can disprove it in five minutes, —that ‘there never was 
and never will be a varnish made which gives half the brilliance of 
pure oil alone ;” but this power has palpably its limits—brilliance is 
not permanence; and Mr. B. R. Haydon, in the conclusion? of his 
scraps of Reynolds’s M.S. diary— which could only be valuable 
to man as a whole—seizes on this reply to Merimée to give his 
premonitory cautions to the rising arist against using amy but pure 
and simple agency alone (meaning oil), with certain flourishes about 
Titian, as if any man had ever yet libelled Haydon’s colouring by an 
ironical allegation of semblance. In the first place, Haydon canoct 
prove that Titian used pure oil alone: nay, common sense inferences 
are against the bare supposition, for Titiau's pictures are notoriously 
more perfect than those of Da Vinci, who did use it lavishly, as testi- 
fied in his own handwriting. Haydon’s private practice denies, in the 
next place, his public doctrines. 

Oil gives inimitable splendour, but, obviously, по permanent picture 
ever was or ever will be painted with it alone. Every boy knows oil 
rises, and skins, and horns, in defiance of every ordinary shift of the 
painter’s art; and though a picture painted in Italy will earry safely 
double the quantity of oil any English painting will allow, even there 
it shows the cloven foot,—as evidenced in Leonardo’s observance of 
this rising, in Cenniui's use of ultramairine with white lead to cover 
the yellow, and Joho Thompson’s green skies of ultramarine glazed in 
McGelp upon gluten without oil. But, as М may be alleged this is my 
assertion only as to Haydon’s practice, let us see his printed confes- 
sion. In his concluding scrap from Sir Joshna’s diary in the February 
number of this Journal, he has registered the fact thus :—“ Precipe— 
оп тат cloth senza olio, Venice turp. еі cera. (Seen by Sir George the 
year before it was burnt at Belvozr, and said by him to be perfect.— 
В.К. H.)" Again, in the same— 1781. Dido, oil. (In beautiful 
condition.—HB. R. H.) Manner—evlours to be used, Indian red, light 
ditto, blue and black fnished with varnish without ой, poi ritoccato con 

лао.” 

1 Now here, in ¿wo special cases, we have his own assurance of beauty 
and preservation, very таге with Reynolds and mot due to oil; but 
mure of Sir Joshua anon; aud I deny zz ѓоѓо that he used “every gum, 
every spirit, every oil, which earth produces ?? he used many, it is trne, 
and abused more, for a more wavering, empirical man in practice 
never breathed ; and it is somewhat strange that the greatest practical 
truth Sir Humphry Davy ever committed to print, viz. that “all oils 
become varnishes in time," arose out of his profound practical igno- 
тапсе: he was perfectly innocent of the fact of many of the pictures 
examined by him having been painted iu solutions of resin, in fact 
almost all resin, and that tu such they were indebted for their perma- 
nence alone. 

There is, however, yet another and most material source of change 
inall modern pictures, not at all suspected by the artist, and arising out 
of the total neglect of climate, and the blind abuse of what, in the first 
instance, was doubtless a great convenience if not a high improve- 


1 That copal “brightens colours without iocreasing their drying power.” 

2 Tn the February Number, page 41. Е. 

3 "hisis palpable; and, I repeat, Davy was practical on nothing hut salinon fishing; 
his every attempt at '* practical science" was a deal failnre—save alone tbe decom position 
(by better agency than Baron Borne possessed) of the alkalies; witness his Galvanic De- 
tenders and the Explosion Lamp. Indeed he knew it aad felt it; hence arose his sug- 
gestion of a College of ** Practical Chemistry, which, God knows, is much wanted. The 
theoretic geutry amply exposed themselves in a late trial, as weli аз in that of ВеПапу, 
in which really toxicologists aod jurists, without ever having saved a single life, dared to 
peril that of another, or gave scrap evidence, collected from bad books and out of date 
authorities 
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ment,—I mean the use of bladder colours,—and however gross the 
abuse, however clear the demonstration of its ill effects, І know suffi- 
cient of artists to doubt whether practice wili accompany conviction. 

The painters of Cenuini's day—ind 1 imagine the practice was 
equally antecedent and subsequent thereto—used powder colours 
ground, as with us, impalpably in turpentine or rectified naphtha, and 
very carcfully preserved them in covered vases or bottles; they fre- 
quently kept them also under water. Now any and every pigment 
thus treated would dry too fast by half in Italy, and consequently oil, 
as a softener, would be a sine qua non. Indeed, Wilkie assured me, 
in 1821, he had seen olive oil used, by necessity, to prevent drying. 
Now what is eur practice, in an byperborean climate obviously de- 
manding less oil and more forsing ? Why, from sheer indolence and 
a foolish impression of saving time, we fly to bladder colours saturated 
with oil, and often changed by it (as fn lakes) into a real analogy vf 
soap; the colourman of course using such oil* as remains green the 
longest. Here, then, in opposition to climate aud common sense, we 
use a profusion of the noxious agency, and increase the evil by adding 
bleached orl, and dry the whole by boiled oil and MeGelp. 18 tlus 
rational, or is it the acme of human absurdity? Habit and prejudice 
go far, and yet surely no intelligent artist can fail to sce this. Still 
demonstration is better than assertion. Let him try, Шеп, the ancient 
practice and modern one in justa-position; let him rub a little like, 
finely ground in turpentine and quite dry, witlia little сора! varnish, 
and it will dry too fast for any man's use,—he may now add oil here, 
by the drop, and he will see at once its beantiful powers, and, mure- 
over, this bad dryer dries at his pleasure: now reverse the experi- 
ment, follow the modern practice—take fluke white from the bladder, 
and one uf the best of dryers requires from twenty-five to forty-eight 
hours (if flooded with oil) in defiance of capal, that is, what is called 
copal. 

Practical experience, a thousand times repeated, teaches me that if 
Correggio, Anselmi, and Rubens could rise from the tomb and give to 
a modern English artist the identical vehicle each had nsed, (although 
he would improve in tone, brightness, depth, and impasta,) he wonld 
not make а permanent picture, much less so permanent an one as they 
did; nor could they do so, in this climate, with our bladder colours 
and abuse of oil; while, the same experience tells me as clearly, by 
jnversing the practice, returning to the ancient use of powder colonrs, 
and using oil, as Merimée would copal, to “brighten colours," to give 
body, richness, and standing out power, this artist would paint, in de- 
fiance of climate, as permanently as they did, and, maugre the little 
trouble of mixing on the palette, in half the time he does now. 
Tubes® it is needless to name; no greater curse was ever invented to 
swamp an art. 1 have again and again repeated the assertion that 
permanence in oil painting is dependent on vehicle alone; bearing 
this in mind and iuversing the order of manipulation, remembering 
that the resinons principle is the source of preservation—as wax and 
resin were in Greek pictures,—aud that ло chemical agency exists to 
supply their places, few artists will make ehangeatle ones. 

"Го show, however, how readily we may be mislead, and how easily 
even the possessors of a really more valnable secret than that which 
Leonardo da Vinci bequeathed to posterity for refining oil, might and 
did fall into error. Carry this principle to excess in а simple expe- 
riment, — flake white in the vehicle alone use no raw ой, and 
however rapidly it may dry, however beautiful it may look, however 
hard, without crack, it may become, it changes more rapidly than lead 
and raw oil before sulphuretted hydrogen,—and why ¢ the resin, dis- 
solved in the oil, hus so perfectly overcome the rising that without 
Sresh oil you have neither the luscious richness of texture пог skin 
enough to preserve it from tbe action of the gas; ergo, this small 
quantity of raw oil is a sine qua non of permanence and beauty com- 
bined, and it is the excess vf oil alone I bave endeavonred to combat ; 
that exeess which Haydon vaunts at the moment he gives an example 
of the value of its absence іл /ofo. And these experiments refer 
шөге specially to lead and those metallie colours which readily oxy- 
genize oil and increase its skinning power: lead being, in flake white, 
the beacon and the guide. So special, indeed,does all my experience 
bespeak it, I hope to be the means of destroying the use of lead 
ground in oil alone, as fervently as I hope to destroy the use of tubes, 
which are adapted ouly for plaster of Paris and McGelp men. 

Davy blundered on that which Reynolds? saw distinctly and practi- 
cally; bnt, unfortunately, his hasty temperament and vacillating mind 
led him into false, blind, and stupid experiment. Neither asphaltum 


ка е а а нан ан A —————— 
3 Пепсе the colnurman vaines nut oil of which he is necessarily as liberal as possible. 
5 То my certain knowledye nae calourman varnishes his tuhes internally; while 
another has received orders, * more than ooce,’ **not to send old tnbes," uader the sup- 
position that old and dirty ones had reslly been used, from the deteriorated state of the 
colunrs. 
6 Reynolds saw correctly the positive nse of resin and varnish, іо some way or other, 
by the older painters, but misapplied both. 
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nor McGelp, bad as they are, could have cracked in any other 
hands as in these of Sir Joshua 1 first, because he was perfectly igno- 
rant of any agent capable of giving them toughness without horny 
skin; and secondly, because even had he possessed snch an agency, 
his very method of painting ensured erack,—egg, Venice turpentine, 
varnish, wax, &c., tonched upon each other, and therefore drying? in 
various degrees and intensities, as any man may readily conceive him- 
self; indeed, scores of pictures have cracked with simple varnishes, 
not in themselves disposed to crack, from this cause, when, had thev 
pervaded the whole texture of a picture, ever so slightly, they would 
never bave cracked at all. 

Much is said and written daily about the march of science and pro- 
gress of art, but 1 am afraid we have many Sir Joshuas, without a 
tithe of his real worth, and more than one Davy, in assumption, wlth 
none of his naturally bright wind; as a necessary consequence, there- 
fore, painting, like medicine, dwindles into froth and self-conceit, and 
the pretended progress of science is but the apple-pip toxicolngy and 
rabbit-squeaking physiology which disgraces the arts and paralyzes 
the efforts of inan ;*. but to return. 

Abstract principles must bend to climate, to habit, and to prevailing 
modes of manipulation to a certain degree. Му own spirituous an 
resinons vehicle has its defects; it does not sufficiently bear up, it 
does not lay precisely where and as the touch is placed, pile on pile 
does not lay to please many artists; I have, therefore, combined its 
powers in oil alone, and believe, under the conditions above enume- 
rated, it is as perfect as my experience can make it; and І have com- 
bined it also in a substitute for McGelp; but, in taking my leave of 
the Fine Arts for life, T cannot, among the conflicting wants and 
wishes of artists, forget the Fable of the * Old Man and his Ass," or, 
that lie who follows the maxim of Horace? is perhaps, during life at 
least, as much respected. after all as either the pbilosopher or the phi- 
lanthropist. 

ХУ. Marris DINSDALE. 

Muy 1, 1845. 


7 Let апу man mix а little lake (previonsly ртпир@ іп turpeutine and dry) with сора! 
varnish, and touch ‘it on flake white “іп oil," when only ,“*balf dry," this lake will 
dry оп the “ wet surface” iu four пг five hours, aud crack infallibly in three days—such is 
the theory of Reynulds’s miserable nse of varnish, venice turpentine, &c. сс. 

в I could fill a valnme with proofs as strong as Holy Writ, and heartily wish success 
to the College of Practics] Chemistry, although 1 have some misgivings as to the practical 
character of its teschers,—where will yon get them >®—The twaddle about Leibeg is be- 
neath ns. 


9 “ Get place snd wealth—i£ possille—with grace, 
** Ir not—hy зру means—get wealth and place,” 


ON THE INTRODUCTION OF CONSTRUCTIONS TO RE- 
TAIN THE SIDES OF DEEP CUTTINGS ІХ CLAYS, 
OR OTHER UNCERTAIN SOILS. 


By Pnorzsson HoskING. 
Paper read at the Institution of Civil Engineers. 


Deep cuttings аге uot only expensive, but their sloped sides are in 
most soils so uncertain, and subject to so many contingencies—in- 
volving unforeseen outlay, as well as danger to the works, and inci- 
dently to hnman life also ;—that any mode of operation, which wouid 
have the effect of rendering them more secure, though Ше original 
expense were not reduced, would be deserving of consideration; but 
ifit can be shown, that perfect security can be obtained at reduced 
cost, the consideration becomes even more interesting. The expense 
of the first formation of a entting under given circumstances is easily 
calenlable, and so is the time within which the work may be effected. 
Experience has proved that there is, for every soil, a limit in depth, 
beyond which it becomes more expedient to drift the reqnired way, 
and construct an arched tunnel of sufficient dimensions, than to make 
an vpen cutting with the requisite slopes. Even when the first cost 
would not decide the question, the preference is nevertheless, often 
given to the tunnel because of the greater security of constructed 
work, than of the sides of ап open cutting. There is, indeed, in prac- 
tice, a considerable range, within which it has always been uncertain 
whether—taking all things into consideration in each partienlar case—— . 
tunnelling or open cutting is the fitter expedient and it is in this ine 
termediate range, that something seems to be desirable, which has 
not hitherto been practised. 

A tunnel, it may be remarked, is expensive, not from the nature 
and extent of its construction, but from the circumstances in which 
those constructions must be executed. The mere constructions are 
less than would be consumed by common retaining walls to the sides 
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Fig. 1, — Transverse section of the Euston Incline retalning walls, &c. 
(Тһе dotted lines indieate the outline of one of the galleries.) 
d Scale.—1 inch to 20 feet. 


Fig. 5.— Longitudinal section. Scale.—1 inch to 16 feet. 
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Fig. 3.-- Transverse section through the centre of а Bay. 

Scale.—1 inch to 32 feet. 


Fig. 6.—Pisn. 
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Fig. 4.—.Built abutting Beams. 


Fig. 7.—Application of the suggeated Conatructions to a Cutting almilar to that for the 
Scale—| inch ta 8 feet. 


Euston incline, Scale.—1 Inch to 20 feet. 
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Fig. 9.— Transverse section of the Chorley Cutting, with stone Struts. 
Scale.—1 inch to 32 feet, 


Fig. 11.—Stone Strut, Chorley Cutting. Scale.—1 inch to 8 feet. 


Fig. 10.— Plan of the Constructions in the Chorley Cuttiog. 


Scale.—] inch to 16 feet. 
2 22 «272222 


4 


Fig. 13.—Moseley Tunnel.— Longitudinal Section. Fig, 14,-- -— 
Ae GER eR ig, 14. — Moseley Tuunel,—Plan 


Fig.12.—Mose — Tunoel,—Transverse section. 
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of a cutting, not deeper than the eighth of an ordinary railway tunnel. 
Тһе several parts of a tunnel derive support from each other, which 
is not the case with ordinary retaining walls, whose efficiency depends 
wholly upon the resistance which their own mass or weight and ех- 
ient of base, enable them to offer to the pressure of the body to be 
retained. If to two opposite retaining walls, be given sufficient means 
of assisting one another, they may be at once reduced to one-third of 
the bulk they require without such assistance and would then be as 
safe as the sides of a constructed tunnel, the strength of which is only 
limited by the power of the setting material employed in the work, to 
resist compression. 

Before proceeding to the consideration of the means of enablirg 
opposite retaining walls to assist each other, it may be worth while to 
consider, whether retaining walls are generally constructed in such a 
manner, as best to adapt their components to the duty to be performed. 
No one would place a buttress intended to resist the thrust of an arch, 
within the springing walls, or under the arch whose thrust is to be re- 
sisted; yet in the construction of retaining walls the counterfort is 
placed on that side which receives the pressure, where its utility is 
very questionable, except to keep the retaining wall from falling back 
against its load, which, from the transverse sectiou too generally given 
to such walls, they wonld be aptto do, if thev were not so propped 
up by their counterforts. Wharf and quay walls, and the revetment 
walls of military works, may require a fair face, unbroken by projec- 
tious in front, but this is not the case with retainiug walls for roads 
and railways, where a long line of projecting buttresses would be un- 
objectionable, the counterforts becoming buttresses and merely chang- 
iug places with the wall. On account of the common practice of bat- 
tering the faces of retaining walls in curved lines and of radiating the 
heds of the brickwork composing them from the centre of curvature 
in every part, the back of the wall must contain more setting material 
than the face, with the same quantity of solid brick; that is, if the 
work be bonded through. Hence the back of the wall will be more 
liable to compression and settlement than the face. Counterforts 
must be built in the same courses, and consequently must have still 
thicker beds of compressible mortar than the wall, or the bond between 
the wall and its counterfort must be dropped and the counterfort thus 
become utterly inefficient. Perceiving the fallacy of the back coun- 
terforts, as an aid to the retaining wall to resist pressure from behind, 
the author designed a retaining wall a few years ago, with greater 
substance iu itself than the usnal practice would require, but without 
back counterforts. The wall was substantially of brickwork, with 
concrete coffered in the heart, to give mass and weight without the 
expense of solid brickwork; the concrete being in layers of 30 inches 
thick, separated from one another by two thorongh courses of brick- 
work in every twelve conrses in height. Тһе wall was battered in 
face upon a curved line and had radiating courses of brickwork; but 
the arrangement spuken of, gave the means of making the longer line 
of the back of the wall with bricks instead of mortar, by inserting 
within Ше height of each coffer at tbe back, an additional course of 
brickwork; and the whole construction was well tied togetber, both 
longitudinally and transversely, with hoop-iron laid between the 
thorough courses of brickwork. 

The retaining walls, in the cutting upon the line of the extension of 
the London and Birmingham Railway, from Camden Town to Euston 
Square, are designed according to the common practice; they are 
built wholly of brickwork in radiating courses and with counterforts 
following their own contour. Inu this case the centre of gravity of the 
wall falls wholly behind its base; and the counterforts, not commenc- 
ing until the wall has reached one-third its height, render it still more 
dependent for support upon the ground it is intended to retain. It is 
well known that these extensive walls, though furnished with all the 
collateral works necessary to protect them from exposure to undue 
influences and although set nearly one-fourth of their height ia tbe 
ground, have failed to a considerable extent. A system of strutting 
with cast-iron beams, across from the opposite walls, to make each 
aid the other, has been applied to meet the exigency (figs. 1 and 2); 
but this is limited to the upper parts of the walls and the author 
thinks it may yet be found, that the toes of tbe walls will require to 
be strutted apart, or otherwise fortified. 

Abutting struts from opposite walls, occurring at intervals only, 
leave the intermediate portions of the walls exposed to pressure from 
behind without support, unless these intermediate portions are so dis- 
posed, as to communicate the pressure upon them to the struts. Hence 
а common retaining wall, abutted at intervals, would require these 
intervals to be more or less distant, in proportion to the strength of 
the wall between them. Instead, therefore, of a continuous wall on 
each side of the cutting, the author snggests (figs. 3, 4, 5, and 6), that 
buttress walls should be placed at intervals, opposite to one another, 
and strutted apart at their toes by an inverted arch, and above, at a 
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height sufficient for whatever traffic the cutting is to accommodate by 
a built beam of brickwork, in vertical courses, supported on an an 
and prevented from rising under the pressure by an invert upon it. 
Tbis built beam will then be, as it were, a piece of walling turned 
down on its vertical transverse section, and will resist any pressure 
brought upon it through the buttress walls, to the full extent of the 
power of such a wall built vertically, to bear any weight laid upon its 
summit; the pressure would be applied, in the line of the greatest 
power of resistance, and there would be no tendency to yield, except 
toa crushing force. Let such transverse buttress walls, so strutted 
apart, with the road between them, be the springing walls of longi- 
tudinal connter-arched retaining walls, which, being built vertically 
and in horizontal courses, but arched in plan, against the ground to be 
retained, will earry all the force exerted against them to their spring- 
ing walls and the springing walls or buttresses will communicate, 
through the struts, the power of resistance of each side to the other 
and thus insure the security of both. "This arrangement may be car- 
tied to any exteut in height, by repeating the abutting beam or strut 
at such intervals as the thrust to be resisted and the strength of the 
buttress-springing-walls may require. 

It will be admitted, that whatever insecurity there may be in Ше 
sloped sides of a cutting, becomes greater, as the depth is increased, 
the inclination being the same; so that a slope of 40 feet in vertical 
height is not deemed so trustworthy as a similar slope in the same 
place of 20 feet in height aud, indeed, to give the same degree of 
security, as the height increases, the inclination of the slope must be 
increased. Consequently, the expense ofa cutting with slopes, ine 
creases even in a greater degree than the mere additional depth would 
require, and if it can be shown, that a cutting 65 deep, in the London 
clay, or other similar soil, may be made and its sides retained by effi- 
cient permanent constructions, at less cast per yard forward than the 
same cutting would require, with the slopes at which such soils can 
be trusted to stand,—it will be admitted, that greater advantage 
would be obtained by the use of sucli constructions, where the depth 
is greater; especially where such treacherous suils occur, as those 
through which the cuttings at New Cruss and Forest Hill have been 
made. 

It will not be exaggerating the case against sloped sides іп clay 
enttings, to assume, that tliey cannot be trusted at less than 13 to 1, 
even up to 20 feet in vertical height, nor bevond 40 feet at 2 to 1; 
nor will it be extravagant to state the slopes for a cutting 65 feet 
deep, at 2} to 1. Мапу instances, besides those of the Croydon Rail- 
way cuttings, give conclusive evidence that the London clay and the 
superposed strata which occur in connexion with it, wilf not stand at 
less than 3 to I when the vertical height much exceeds 65 feet; 
whilst the uncertainty connected with * silty clays’ and ‘soapy earths,’ 
exposed to the alternate action of air and water and of heat and cold, 
renders even slopes of that degree of inclination, a subject of constant 
ansiety and expense. If then, safe and (so to speak) imperishable 
constructions, сао be applied to retain the sides of a cutting in any 
soil that cannot be trusted ata less inclination than 24 to 1, at less 
cost and in no greater time, than the excavation with such slopes 
could be made,—takiug no account of subsequent cost for slips, or for 
the dry shafts and bushed drains, in some cases, or the gravel revet- 
ments and buttresses іп others,—there can be no question, but tliat 
such constructions would be better than slopes. 

It would be for every engineer to decide upon the substance re- 
quired under the circumstances of any particular case; that assumed 
in the accompanying diagrams (figs. 3, 4, 5, and 6) is submitted as, in 
the judgment of the author, sufficient in ordinary cases of clay cuttings, 
if executed with materials and workmansbip of fair average qualitr, 
and such constructions may be applied in any such ease, where the 
depth exceeds 40 feet, and the slopes would require an inclination of 
more than 2 to I, at less expense than that of forming slopes to the 
fulldepth. Of course, shoring to retain the ground, while the can- 
structions are in progress, would form an important item in апу such 
arrangement; but as the amuunt of earthwork in forming slopes, and 
the cost of contingencies connected with them when made, must in- 
crease, at least as much аз the difficulty of temporarily retaining the 
ground increases, the proposed arrangement would not be deprived of 
its presumed advantage, as it regards economy, on this account. 

The diagams (figs. 3 and 5) represent a cutting 65 feet deep to the 
level of the rails. It is assumed, that the ground at the top may stand 
for the first 15 feet at less than 2 to 1, and that it may, therefore, be 
cheaper to run out to that depth with slopes, leaving 50 feet from the 
rails, or about 52 feet in all, to be retained. As the bricklayer шау 
follow up the excavator with bay after bay, his woik lying mostly on 
the side and out of the way of the excavator, the latter would run out 
the spoil without interruption, his work being benched onwards and 
shored as he proceeded. Аз every compartment, with its buttresses, 
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іпуегі, abutting beams and counter-arches is complete in itself, the 
ground being backed against the counter-arches as the work rises, 
the shoring would come out, and be sent оп far use in the forward 
benches. 

To relieve the work from water, a drain being run along over the 
middle of the inverts, or side-drains being passed by ring culverts 
through the buttresses, drain-sliafts are carried up at the backs of the 
buttresses against the springings of the counter-arches, to within a 
few feet of the surface. These shafts being steined with open joints 
at intervals to admit drainage water and communicating with the 
drains below, would prevent the possibility of water lodging or ac- 
cumulating about the backs of the counter-arches, or even in the 
ground itself. EE 

The following estimates give the cost of forming 7 yards forward 
of an open clay cutting, 65 feet deep to the level of the rails, with 
slopes at 24 to | апа from a base 33 feet wide, at 2 feet below the 
surface of the rails—and of the cost of constructions as abave described 
and shown in the diagrams. Fair average prices are taken оп cach 
side; the earthwork iu the heading, where the sides are to be retained, 
is taken at a higher price than that in the open cutting with slopes, 
with a further charge for the setting, striking and use of shoring. 
Contingencies are not charged upon either made of operation, because 
they may nut be pre-supposed greater in the one than in the other. 

WITII CONSTRUCTIONS, 
а. m». £ s d. 
7:64 perches of land, at 1607. per nere.. 713 0 
753 cubic yards of earthwork іп apen ane 


cutting above the top of coostruc- 
tiuns, at Is. 2d. per yard 


WITH SLOPES. 


Ж в. 
29 6 0 


29:3 perches of land, 
at #160 per acre.. 


е 


10,4403 спис yards 
of eurtliwork, at 19. > 609 9 6 m .. 
2d. рег уш 5 1720 ditto ditto іп heuding, at ls. E 129 0 0 

per yard F ба ao = 

10 ditta clay pnnned at back of side 012 6 
walls, at Із. 3d. per yard on F 

86 ditto strong gravel ditto, at 3s. 6d. 15 1 0 
per yard .. .. ne 

18 rods 184 feet superficial reduced] 204 2 0 
stock brickwork, nt 127. perrod — .. 3 

2244 feet extra to brickwork in cement, 410 0 
at 5j. per rod ac m BG 

1393 feet ditto for plcked bricks aod im) 312 9 
cement, at 71, per rod de F i 

311 feet dittu labour to skew-backs, at 150 
1d. per fout се ao АЕ 

16 yards ditto rendering in cement back 200 
of drain вһайя, at 2s. 6d. per yard.. Е 

77 1t. 7 in. cnbe stune In coping, ыч. 22 5 6 
ing labour and setting, nt бз. per foot 

7 yards forward selting, strikiug, а 210 0 
use of shoring, at 3/. per yard oe 2 

Setting, striking, aod use of шоу ONG 
and ceotrcs .. .. 


431 9 6 


Difference, 323 per ceot., or nearly one- ) 157 15 0 
third, in favour of constructions .. 


£638 15 6 


608 15 6 

If the suggested constructions can thus be applied to cuttings with 
advantage, they may be beld also to render embankments safer by 
diminishing their height; for the 323 per cent. saved in the cutting 
may be applied to make it deeper, aud sa to diminish the adjacent 
embankment. Where an embankment would be made 50 feet high 
out of a cutting of similar depth, the latter may be made 65 feet deep 
and the former reduced thereby to 35 feet high and for the same 
money at most. 

In the comparatively shallow cutting between Camden Towu and 
Easton Square, before referred to, a length of 24 feet forward of the 
retaining walls on both sides, as originally built, and where the heigh і 
is 20 feet, contains very nearly 17 rads of brickwork; whereas per- 
manently effective constructions of tbe kind above described (figs. 7 
and 8), with central piers in continuation of those which already exist 
for the bridges and galleries, would require, in the same length, less 
than 103 rods, or about $ths of the former quantity. 


OBSERVATIONS. 


General PasrEv stated, that the principle advocated by Professor 
Hosking, had already been put into practice by Mr. А, J. Adie, in the 
Chorley cutting, ou tbe Bolton and Preston Railway. It is about 60 
feet deep (figs. 9, 10, dnd 11); cut through sand, which though dry at 
the summit, became wet and silty near the level of the forming. In 
the sand there existed large masses of clay which, after exposure to 
the weather, split from the top to the bottom. Fearing lest an 
ordinary wall might be forced forwards by this expansive actioo, 
and wishing to avoid the expense of a very thick wall, Mr. Adie 
introduced a series of arches or struts, traversing the railway at inter- 
vals of 15 fect from centre to centre. These struts consisted of two 
arches of rubble and rough ashlar masonry, placed back to back (figs. 
9and 11). The lower arch springing from the side walls, at a height 
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of 11 ft. 4in., and rising to 15 feet in the centre. The thickness of 
the arches at the centre, where they combined and were formed for 
some distance on either side, hy the same stones, was 12 inches, with 
a course of rough flig stones laid upon the strut ta keep the joints 
dry. ‘The retaining walls were З ft, 9 in. thick at the battom, vertical 
behind, but battering on the face to 2 feet in thickness at the top. 
The back buttresses were parallel and projected 2ft. Gin, The walls 
were built upon a layer of engine cinders, which Mr. Adie preferred 
to concrete, and which һе had found of great assistance in construc- 
tions in wet situations. 

Captain Vercu said he was sure, that Professor Hosking would be 
gratified to learn, that his view had been already tested by a success- 
fal experiment in a entting near the village of Moseley, on the line of 
the Birmingham and Gloucester Railway. The average depth of the 
cutting was about 30 feet, with firm gravel and dry sand at the top, 
which became wet below, and terminated in a quicksand at the level 
ef the line of the railway.—The cutting was accordingly made and 
the sides left rough, and at as great an inclination as the nature of the 
ground would admit of; when the period approached for opening the 
railway, no definite arrangement about a tunnel having been made, it 
was deemed provident to be prepared forsucha work; Captain Vetch 
consequently proposed to Captain Moorsom, the engineer, and which 
met with his concurrence, that at every 15 feet, a rib, or inverted arch 
of brickwork (figs. 12, 13, and 14), should be thrown across under the 
railway, and then to carry up, on the ends of these inverts, projecting 
buttresses with a curved batter; each pair of buttresses, on the same 
side of the way, to be connected by а concave retaining wall, abutting 
against them and each opposite pair of buttresses connected by mutual 
support by a flying buttress, thrown across and over the railway. This 
construction afforded complete security to the slopes, and was exe- 
cuted ata moderate expense; it was, however, deemed prudent to 
conduct the concave side walls completely over the top and to make 
them abat oo the flying buttresses, and so to form a complete tannel 
аға very small expense; the buttresses, arches, and cuunter-arches, 
were all about 23 feet square and the concave wall and roofing were 
only 9 inches thick, but were backed with a little concrete. 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 
SECOND NOTICE. 


Though such intention was not expressed, our readers probably 
look for our continuing our remarks on the architectural subjects, since 
we have not yet made any mention at all of one or two which are 
foremost in merit. Still it does nat exactly follow that we should do 
so now, for we might imitate the example of same other critics, who 
have dispatched their notices of this department of the exhibition 
very hurriedly indeed, not only omitting several of the most important 
subjects of all, but merely copying froin the catalogue the titles of 
the few which they have so distinguished. The rt Union has this 
year flung architecture all but completely overboard, after having for 
two preceding seasons devoted far more attention to it than it hac 
ever done before. In fact, a decided change bis of late come over 
that journal, as far as architecture is concerned. The brief half 
column allotted to “Architecture” at the Exhibition appears to 
have been furnished hy the same writer as eriticized the pictures. 
That he observes little of what is going on in the architectural 
world, is evident enough from his complete silence in regard to 
every one of the designs for the “ Choristers’ School at Oxford,” 
the competition for which made some noise at the time, and drew 
down many severe and indignant refleetions, both upon the committee 
aud the aathor of the design selected by them. How truly they de- 
served the strong censure they incurred we know not; we only know 
that they have not even attempted to exculpate themselves, but have 
maintaioed a dignified and certainly most convenient silence. Perhaps 
their best and aud fairest exculpation is furnished by Mr. Derick's 
design (No 1220), which certainly is an admirable one—and a charm- 
ing drawing to boot, prepared, we presume, expressly for the exhibi- 
tion, and not one of those seut iu to the committee. Үсі excellent as 
itis of its kind, this desigu is hardly of the kind any one wonld ven- 
ture to offer iu public corapetition, unless he had good reason to think 
that such treatment of the subject would be approved of, so dissimilar 
is it from а modern composition, where, though irregalarity апа 
the picturesque variety arising from it may be affected, it is usnal 
to observe as much continuity of mass and of frontage as possible. 
Here, on the contrary, the School and the Master's Residence, &c., 
constitute two separate buildings quite distinet in character, attached 
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together by being placed at right anples to each other, so as to form 
a re-entering angle between them, where they are connected by a 
somewhat receding and rather lower intervening portion. The whole 
is faithful not only to the style adopted, but to the architectural phy- 
siognomy and constitution which, apart from mere style, mark build- 
ings of the period here imitated. ‘The combination is pictorial rather 
than architectural,—studied only in being apparently quite unstudied 
and accidental, perhaps somewhat too much so considering where the 
building is to be erected—in a city distinguished by stately piles of 
collegiate architecture. There is, moreover, somewhat of affected 
homeliness in the range of gabled lucarnes over the school building, 
introduced perhaps with the intention of preventing that mere chapel- 
like appearance which it would else have. The drawing is, as we 
have observed, an admirable one,—so much so that we cannot help 
ascribing to the charm of its execution much of the satisfaction we 
feel ор looking at the subject. Unusually rich and full ip tone, it is 
also perfectly.sober and free from the vice of being “coloured-up.” 
Still it flatters, because the building itself will not wear such ripened 
complexion until it shall have become completely tanued by sun and 
stained by weather. 

There are other designs for the same building, and that one of them 
which we next come to in the order of the Catalogue is 1253. Al- 
though designated only “ A design for a Choristers’ School," we have 
no donbt of its being intended for the one at Oxford, the title being 
otherwise an unintelligible one, there being no such express class of 
buildings ; and to its title alone is it indebted for notice, the style being 
that of the smug “lath and plaster Gothic.” In the days of Straw- 
berry Hill eirtuosity, of Walpolian and Wyatt Gothicizings, it might 
have done very well, but now it will not pass muster. Unluckily for 
it, it is placed almost midway between two very bad, overbearing 
neighbours, viz., the one we have just been speaking of, and (No. 
1256) E. B. Lamb; the only circumstance in its favour is its being 
hung quite down by the floor, therefore so as to escape detection ex- 
cept from those who are determined to look at it and can condescend 
to stoop, most back-breaking work though it be.» After all we do 
not say that there was absolutely no chance whatever for this design, 
supposing it to have been sent in to the committee, for committees have 
before now taken a fancy to things of the same calibre, and have had 
them perpetrated in stone or brick, for their own pleasure and to the 
utter disgust of every one else,—that is, every one who has any feel- 
ing for architecture, It is quite a relief to turn from this idea for a 
Choristers’ School to Lamb's, whose design would have furnished a 
suitable and worthy appendage to the buildings of Magdalen College. 
It is not, indeed, set off to advantage like Derick’s by the captivating 
charm of pictorial treatment, the drawing being only a sepia one, 
showing merely a perspective elevation of the front, with scarcely 
any thing at all in the way of accompaniment and filling up, conse- 
quently it is hardly possible to institute a fair comparison between the 
iwo designs, without imagining for the one the scenic effect and ас- 
companiments given to the other, or the latter to be stripped of those 
allurements and left to be judged of solely by its intrinsic merits. 
Were this done, the disparity between them would be greatly les- 
sened; nay, it is most likely that Lamb’s would obtain the preference, 
as having more the character of a piece of collegiate architecture in- 
tended to be towards astreet. Without its being exactly symme- 
trical, a general correspondence and balance of parts are kept up in the 
composition, which is well marked, the School forming one main divi- 
sion or wing of the building, the Master’s Residence the other, con- 
nected in front by a sereea or open cloister of five arches, through 
which is seen а small court, and іп the background that portion of the 
building which forms the fourth side of the court, and unites the ad- 
vanced parts of the plan, The combination is a very effective, and 
by no means a hackneyed one. A small court closed in, усё partly 
exposed to view—and therefore more piquantly so—through a clois- 
tered screen would be attended with great play of perspective, and the 
whole front would have unusual force and relief as to light and shade 
—matters which, if architecture deserves to be esteemed something 
higher than a mere mechanical art, are to be attended to as well as 
style, not, indeed, at all to the neglect of the latter, but in addition to 
it. One advantage which this design possesses over Derick's is that 
it would tell admirably from the street, in whatever direction it might 
be viewed, whereas the other will look rather flat and poor, not to say 
insignificant, when, not viewed as itis shown in the drawing, only the 
side of the School building, or that parallel to the street, is seen. That 
portion—and it is the principal one or front in point of situation—de- 


1 If the Academy should take ‘ Punch's! hint, they will provide visitors with ladders— 
and why not scaffolds too ?—next year, that they may mount aod look at the supreme tiers 
ot‘ exalted’ pictures. А few hsssocks or footstools sre also very much needed, in order 
that we might set down upon them aod get а comfortable peep st some of the things 
which аге put nexl Lo Ше foor, and which we need not say are some of the smallest of all, 
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rives its effect almost entirely from contrast and grouping with parts 
that come into accidental view. We are very far from intending to 
say that no advantage ought to be taken of such accidents and the 
perspective combinations that may be derived from them; on the 
contrary, we would urge the utmost attention to that point, it being 
one that is scarcely ever studied or taken into consideration at all. 
Still, front or parallel view cffect эпа character are not to be neglected. 
We do not much suppose that Barry entered the Oxford competition, 
but, had he done so, it is not very likely that һе would have hit the 
taste which preferred Derick's design to Lamb's, for he wonld, al- 
most of a certainty, have produced quitea regular facade, of the same 
stamp as his Birmingham School,—of which building, by the bye, 
there is a view in the present Exhibition, viz., (No. 1194), and as it 
is neither an original subject nor a fresh one, nor shown otherwise 
than has been done again and again before, we do not see what claim 
that and other things of the kind have to be hung up in the architec- 
tural room. If not originality, freshness of subjeet ought to be made 
a sine quá поп; and we get both novelty and interest of subject іп, 

(No. 1197), House of M. Guvin, banker, in the Rue de Commerce 
at Tours, an edifice of the 16th century, Н. Mogford,—a capital draw- 
ing of its kind, and a most piquant specimen of the French domestie 
style of that period. It isa mere facade shown directly in front, 
without anything to make it up according to usual and approved re- 
сіре into a picture—a process not at all requisite, it being so emi- 
nently picturesque in itself—extravagantly uncouth, yet deliciously pic- 
turesque. If Mr. Mogford has brought home more plunder of the kind 
from France, we bope he will allow the public to shareinit. Perhaps 
the colouring is, to make use of a dandy phrase, а soupron exagge- 
rated, it being so rich, glowing and sunny as to quite kill some of its 
neiglibours ; and the hangers seem to delight ip contrasts quite as much 
as Pugin, taking care to put the most vigorous aud feeblest coloured 
drawings, the showiest and most pretending, alongside of each other. 
But we must return to collegiate architecture, if only to express our 
wonder that such a thing as (No. 1293), purporting to be a “ Design for 
a College (in the first edition of the catalogue styled a cottage,) should 
be hung upon tlie. walls of а Royal Academy, especially hung where 
it displavs itself very conspicuously. Surely that piece of dulness and 
imbecility can have been put there merely because nothing else of the 
same size could be found to fit into the space it occupies; and the 
Academy is by far too thrifty to allow any space to be lost, it does 
not deal in blanks, though they wonld frequently be preferable to some 
of the prizes it gives us.? 

As we have affected very little metbod— certainly not to follow the 
order of the catalogue, which is an exceedingly elastic one, rudely 
jumping us from one pole of art to Ше other— from Athens to Oxford 
Street, from the venerable Partbeuon to the “өрісЕ-ап4-врап” new 
Show-room of Messrs. Williams and Sowerby, the respective Nos. 
being 1154 and 5, and as we prefer jumpingafter our own fashion,—we 
turn to (No. 1244), Desigu for the Carlton Club, S. Beazley. "This 
drawing is by no means a striking one преп the wall, it being only in 
sepia, and besides placed so high that it is quite a fatigue to attempt 
to examine it. Little more can be made out than the general composi- 
tion and leading forms: like that of the Conservative Club-house, the 
facade is divided into three compartments in width, with five windows 
in the centre and a triple one at each end. On a rusticated ground 
floor with a Doric entablature rises a Corinthian order of ten columns 
disposed in pairs, so as to form in the centre an open arcade or loggia 
of five arches which spring from the entablatures of the columns, and 
corresponding with which is a second row of semicircular mezzanine 
windows over those of the principal floor. Some novelty there сег» 
tainly is in the idea, but it is hardly of the happiest kind; at any rate 
considerable revision and further study are required to liarmonize the 
ensemble, and among the corrigenda is the large square lantern on the 
roof, which as it here shows itself is a sufficiently conspicuous, yet 
somewhat too ordinary and homely feature. We ought, perhaps, to 
say that the drawing seems to represeut a south-east view, conse- 
quently the open loggia would not be in the street front, but in that 
towards Carlton Gardens, where it would be more appropriate. How- 
ever, we hardly need infurm our readers that this design will not be 
realized, that of Messrs. Basevi and 5. Smirke being the one chosen 
by the Club; and if we do not see that at the Exhibition next year, 
we probably shall find there some of the others,-——we hope Barry’s, 
for we are curious to learn whether he adhered to the astylar charae- 
ter of his other club-houses, and if so, whether he produced on this 
occasion a decided variety of it. We may, too, expect to be favoured 


2 In one of the rooms a great space upon the line is occupied by a vulgar subject called 
“The Oxford Race Conrse,” опе fitted only to the taste of stsble-boys and jockeys, and of 
their equally coarse and low-minded though perhaps aristocratic pstrons, and the sill 
imitators who affect to cnpy the spirit—that ia, the profligacy—of the latter. When wii 
the march of intellect glve the death-blow to horse racing and all the scoundrellsm cone 
nected with il? 
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with а sight of Mr. Salvin's design for the “ Carlton," which is said to 
have been in the Elizabethan style—so vague a designation that it 
helps us to no idea whatever of its actual character—and to have been 
of singular richness and beauty; therefore, we suspect, greatly refined 
upon actual Elizabethan models and precedents. У Поп undergoing 
considerable modification and recombination of elements, that style 
certainly docs not recommend itself particularly well either for modern 
street architecture generally, or for such a structure as a club-house,® 
requiring an expression of elegance as well as of dignity ; and elegance 
is certainly not the prevailing characteristic of Elizabethan. We do 
not, however, say that the style is incapable of other expression than 
the quaint and picturesque, because if we did we must either pass by 
without notice, or else confess ourselves contradicted by (No. 1260), 
Mansion erecting for W. Herrick, Esq., Beau Mauor Park, Leicester- 
shire, W. Railton, a most attractive drawing and a charming design, 
one which gives us some of the very best qualities of the style, and its 
true sentiment without the slightest affectation. Though each of the 
two fronts showu іп the view is regular iu its elevation, the 
whole is eminently picturesque, at the same time quite sober. Yet 
this mansion is rather upon a moderate scale than at all the contrary — 
з proof that quantity and quality are very different things. Ou com- 
paring this with (No. 1243), Design for an Elizabethan Mansion, C. 
W. C. Edmonds,—and the comparison seems to be solicited, the two 
drawings being alike in size, similar in subject, and placed as compa- 
nion picees on the wall,—the latter makes nearly as favourable an 1m- 
pression as the other, at first sight, but we soon perceive that there is 
a vast though undefinable difference between the two: there is an ex- 
quisite flavour in one which the other lacks. Nor is our admiration 
of Mr. Railtou's design unmingled with astonishment, for we could not 
imagine the author of so excessively dull and trivial an idea as the 
Nelson Column to be capable of producing so fascinating a design. 

(No. 1120) Design for au Italian Mansion, garden front, W. Deane, 
afferds matter for remark, on account of the great architectural parade 
it makes in some respects, and the utter disregard of architectural 
etiquette in others. We behold terraces whose angles аге flanked by 
colossal pedestals—huge masses of stone work as big as those in 
Trafalgar Square—surmounted by groups of bronze figures, embel- 
lishment so pompous—letting alone its cost—as to be fitter for such 
а palatial pile as Blenheim than for a private country residence. 
Yet notwithstanding this studied architectural display iu regard to 
accessories, and the symmetrical arrangement of the terraces, &c., and 
the buildings, one wiug of the facade does not answer to the other, 
it being only a single window in breadth while the other has three, 
which is surely a gross and perverse violation of the most ordinary 
rules of taste, and here evidently committed for the nonce, the sub- 
ject being merely a fancy compositlon. If irregularity be preferred 
to regularity of design —architectural blank verse to architectural rhyme, 
be it so; but to decide upon rhyme and afterwards hitch in here and 
there a blank verse,—to plau aud arrange everything with scrupulous 
regard to perfect symmetry and then ail at once to break away from 
uniformity and destroy all balance between what show themselves 
intended to be corresponding features, is а provoking barbarism,—and 
if we could, we would attribute it in the present instance to a blunder 
on the part of the person who made the drawing. We have another 
rather pompous affair in (No. 1150), Garden front of the Mansion now 
erecting by J. M. Blashfield, Esq., in Kensington Palace Gardens, from 
the desigos of J. Finden and J. H. Lewis. Оп first reading its title 
we fancied there must be some strange mistake iu the catalogue—uot 
that mistakes are altogether strangers there—for considering what it 
purports to be, there is an air of improbability about it that quite 
staggered us, it being a large and lofty unbroken mass in a heavy 
Italian style, and much fitter for street architecture than for the situa- 
tion mentioned. Yet although mistake there is none, the information 
contained in the catalogue is not quite correct, inasmuch as so far 
from being * now erecting” this mansion is not even begun at all, nor, 
as we have reason to believe, will it now ever be so. The practice of 
describing buildings as being in progress before they actually are so 
is a repreheusible oue, because it renders us mistrustful even when 
tbe truth is stated, and doubtful whether we ought to credit it or not. 
Doubt, however, there is noue as to (No. 1235), Garden lront of Villa, 
No. 3, erected on the estate of J. M. Blashfield, Esq.,at the Queen's 
Road, Kensington Palace Gardens, O. Jones. Were it not that atten- 
tion is called to it by the catalogue, this subject would hardly obtain 
notice, for though a large oue, the drawing is placed ao high that its 
details are lost, and its mere mass and outline are by no means pre- 
possessing. We recognize Owen Jones more advantageously in (No. 
1273), Ornamental Cottage and Dairy, described as “ designed," and 
we hope to be also executed, for J. J. Morrison, M.P. 


же т ЫЫ ы "=" ы. 
з The article ** Clnb-house" in the Supplement to the * Penny Cyclopeedia,’ treats for 
the very frat time of buildings of the kind as a distinct class. 
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Of (Nos. 1204 and 5) Fantasia and Capriccio, or Architectural In- 
novation, the bare titles are sufficient to scarce all the sticklers for ar- 
chitectural orthodoxy, legitimacy, and precedent, he they either ultra- 
Greek or ultra-Goths. Nor are those two small drawings misnamed, 
since innovation is introduced into them neither very sparingly nor 
very timidly. They are, indeed, furiously heterodox and heteruclite, 
—certainly nondescript, for it would puzzle us to give any intelligible 
description of them, aud of the exceedingly wayward yet not ungrace- 
ful fancies with which they are fraught. We leave others to reprove 
their author for setting all ordinary rules at defiance, it being quite evi- 
deut that he has done so wilfully and premeditatedly, consequently he 
would laugh at us for plodding dullards were we to take him formally 
to task for the very enormities which he glories in, and to disseminate 
his principles by publishing hia transgressions, One comfort is, these 
specimens of “ innovation'' are not likely to corrupt many, they being 
hung where they are much more likely to be overlooked altogether. 
There are many other things which we ourselves may have overlooked, 
and still more in regard to which overlooking is quite out of the ques- 
Поп, unless we were to takea bird's-eye look at the room through tlie 
skylight. Should Mr. (quere President) Eastlake's letter to Sir R. Peel 
liave any effect, and we get a new Natioual Gallery, the Academy will 
then, we trust, be able to afford adequate accommodation in the pre- 
sent building to architectural drawiugs aud models. Of these last 
there is this year but a very sorry show indeed, and even were they 
worth looking at they are so huddled up one behind the other, 
that it is impossible to see them properly. Some of them are so 
small as to look more like “very pretty toys,’ than architectural 
models, and others show ouly what would be quite as well or 
even better understood upon paper; for instance, (No. 1322), South 
west corner of Freeman’s Place, Royal Exchange, E. J'Anson, and Son, 
which is only a compartment of a plane elevation, in relief, and de- 
prived of the advantage of colour. It certainly does not convey the 
most favourable idea of the effect and character of the building itself, 
which is really a very imposing piece of street architecture. There 
was something equally indiscreet and superfluous in exhibiting (No. 
1316), A model of a Design for the Hardy Testimonial proposed to 
be erected by subscription in the Square fronting Greenwich Hospital ; 
indiscreet, at the same time fortunate, because it is likely to scare 
those who might else be disposed to subscribe; superfluous, because 
the design consists of no more than a common-place Greek Doric 
columu. Such *testimoniais" might as well be kept ready made. 
Most assuredly they do not testily the ability of those who design 
them. We would recommend that the portico of Covent Garden 
Theatre should be taken down and sold for the benefit of the share- 
holders in that concern, and there would then be four unexceptionable 
Doric columns provided for as many different Testimonials. 


CHRISTIAN ICONOGRAPHY. 


The following valuable translation of extracts from M. Didron’s great 
work Iconographie Chretienne have been kindly contributed by Profes- 
sor Donaldson, together with some original notes. А paper read by 
him on thesubject before the Royal Institute of British Architects is 
prefaced by the following remarks. 


“ f have ever considered it my privilege aod duty as your Foreigu Secre- 
tary to bring hefore you from time to time, and make you acquainted with 
what has been going оп in Foreiga Conntries with regard to any matters 
having reference to our pursuits. f have been happy to seize every oppor 
tunity, which presents itself from my official correspondence with опг 11опо- 
rary and Correspooding Memhers, or from my coanexion with various Foreigu 
Academies and other learned bodies, of hringing hefore you the labours of 
those whose object, like ours, is to contribnte to spread a knowlege of Art 
and iaspire a love for those splendid and interestiog monnments of the skill 
of past ages which excite our wonder aud admiration, and which should iu- 
spire with the zealous ambition to emulate their example. 

I have already had to notice to yon that about 10 years ago the lovers of 
the fine arts іп France were anxious to release themselves from the tram- 
mels of a conventional style, which, however great its claims проп our re- 
spect from its purity aod correctaess in the abstract, had little hold upon the 
feelings and affections. It possessed not the eloqueoce and sentiment that 
pervades those national productions of former periods, which, originating 
from peculiar institutions and to satisfy peculiar exigencies, bore the em- 
phatic impress of cbaracteristic individuality. Hence the desire to revive a 
natiooal style of art, taking as its hasis the works of the Middle Ages. Such 
a revolution had been effected in the Schools of Germany spreadiog from 
Munich to Berlin. 

You possess ia your lihrary the first livraisons of a series of instructions 
issued by the Historical Committe of Arts and Monumeuts in Paris: an iu- 
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stitution formed under the immediate auspices of the enlightened Miaister 
of Public Instruction. Asa foreign member of Committee, 1 have recently 
received а volume entitled ** L'histoire de Dieu"—a startling and almost 
profane heading. Its meaning, however, is to give a view of the various 
aspects under which Christian Art had regarded the persons aud attributes 
of the Divine Three in Опе To illustrate and explain tbe figured aad sym- 
bolic art of sacred edifices, and to give a key to tbe symbols profusely scat- 
tered throught the architecture, sculpture, glazing, painting, and priuting of 
past times. This volume is by M. Didron, of the Royal Library of Paris and 
Secretary of the Committee of Arts and Monuments. 1 shall translate his 
words almost without note and comment, and only pray you to remember 
that in repeating the lively expressions of an impassioned believer in the 
traditions of early periods, 1 can by no means adopt the unreserved cre- 
dulity of the animated Frenchman іп his acceptation of the iconolatry of his 
and our forefathers. 


ON THE APPLICATION OF THE FORM OF CROSS DURING THE 
MIDDLE AGES. 


( From the Histoire de Dieu par M. Dipron.) 


The Cross is more than a type of Christ: it is in iconography, Christ 
himself or his symbol. Hence a legend has arisen concerning it, as if 
it were a living being; hence it has been made the hero of an еріс 
poem, which originating in the apocryphal writings, was developed in 
the golden legend, detailed and completed in the works of sculpture 
and painting, from the 14th to the 16th century. It would not be nn- 
proBtable in this place to give an abridgement of this history, for we 
should thus ascertain the meaning attached to the representation of 
the Cross, and the explanation to be given to all those figures and nu- 
merous paintings and sculptures with which our cathedrals are adorn- 
ed; hut this would lead to a too lengthened research. We return 
then to the work of Jacques de Vorage, we there find the first part of 
that poem on the Crucifixion of Jesus Christ at the Feast of the In- 
vention (discovery) of the Cross, and the second part that of its exalt- 
ation. The Invention (discovery) is celebrated on the 3rd of May, 
The exaltution on the 14th of September. On the death of Adam, 
Seth planted on the tomb of his father а branch from the tree of life 
which grew in Paradise. From this branch proceed three shoots 
which unite in a single trunk; whence Moses plucks the rod with 
which he works wonders in the land of Egypt and in the Desert. 
Solomon would make of this now gigantic tree, a pillar for his palace, 
being either too long or too short, itis rejected and serves as a bridge 
over a torrent. The Queen of Sheba refuses to cross this bridge, 
foreseeing that it wil] cause the rnin of the Jews. Solomon casts into 
the pool, the beam destined to communicate its virtues to the waters. 
When Jesns is condemned to death, it is of this wood that his cross is 
formed; the eross is buried at Golgotha, afterwards diseovercd by St. 
Helen. lt is carried away eaptive by Chosroés, king of Persia, rescued 
and brought back again in triumph to Jerusalem by the emperor 
Heraelius, broken into many fragments and scattered over Christen- 
dom, it performs innumerable miracles: it restores the dead to life 
and the blind to sight; it cures paralytics and cleanses lepers; it 
casts out devils und banishes mary ills which oppressed whole coune 
tries; it estinguishes fires, and calms the fury of the waves. The 
wood of the Cross was seen in Paradise at the beginning, at tlie end 
of the world it will again appear in the heavens, in the arms of Christ 
or of his angels, when the Lord shall come to judge mankind. 

In the 9th ceotury the praises of the Cross were sounded as the 
praises of a god or a bero, and Rhabau Maur, archbishop of Mayence 
in $47, composed a poem in its honour. Long before Khabau, Ше 
fathers had shown that the form of the Cross was engraven ou the pro- 
ductions of nature, in the works of man, in the attitude of things in- 
animate, in the gestures of human beings. Тһе world takes the form 
of a Cross; the East shines as the summit, the North extends to tlie 
right, the Scuth to the left, and the West lengthens under our feet. 
The very birds, in ascending to heaven, stretch forth their wings in 
ihe form of a cross. The position of man in prayer is that of the 
cruss, aud as it is, when spreading forth his hands to swim, man differs 
irom the brute creation in that, he stands erect and can extend his 
arms. The ship, in sailing on the ocean, unfurls its sails in the form 
ut a Cross, and it cuts the waves only as the mast rises cross-like in 
the air; we cannot even cultivate the earth without making use of 
this holy emblem, and the * Tau," the cross-like letter, is the letter of 
salvation. Simifar, if not equal worship as that offered to Christ, bas 
thin been rendered tothe Cross: this sacred wood has received almost 
equai adoration to that paid to God himself. Numiervus churches 
Lave been dedicated to it, under the name of the Holy Cross.* Yet 
further, the greater number of our churches, the largest as well as the 
smallest, cathedrals as well as chapels, reproduce in their construction 
the torin of the Cross, and thus we are brought back again to icono- 
graphy, and to the notice of the principal forms of the eross. 


* St. Croce іп Gerusalemm, and 5t. Cross, Winchester, for example. 
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Varteties of the Cross. 

There are four kinds of Cross, the Cross without an apex, the Cross 
with an apex, and one simple piece of timber placed transversely ; 
the Cross with an apex and two pieces placed transversely, and the 
Cross with an apex and thie pieces placed across it. The Cross 
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without ап apex has only three branehes, and takes the form of a Т, 
or of the symbolic zau, of which we have spoken. Many ancient 
churches, principally the basilicas of Constantine, St. Pierre, and St. 
Paul at Rome, are presented very nearly in this form of the tau: the 
church of Bellaigue, in Auvergue, is thus constructed. We have al- 
ready spoken of the mystical sigvifications of the tau, we will not 
therefore advert to them here. 

The Cross with the apex and beam placed transversely has four 
branches, its virtue is greater; in fact tlie Cross with three branches 
is the Cross foretold, the Cross prefigured, the Cross of the Old Testa- 
ment; the Cross with four divisious is the real Cross, the Cross of 
Jesus, the Cross of the Gospel. The Cross in form of the tau bor- 
rowed virtue from the Cross with four branches, it was like a planet 
having по light in itself, and receiving all its brightness from the Sun 
of the Gospel. The Cross of Christ was composed of a vertical tree 
and a transverse beam in the form of a mallet or gibbet. 

It is worthy of note, says Guillanme Durand, that the Cross is di- 
vided into four parts, either on account of the four depraved principles 
in us, which Christ has rectified by his passion, or to signify that 
Christ draws all men unto him from the four quarters of the world, 
according to this prophecy—“ and I, if I be lifted up from the earth, 
wil draw al] men unto me.’ These four divisions may also refer to 
the human soul—the Cross is high, long, wide and deep. Тһе foot 
planted in the earth is the depth, the distance from the foot to the 
arms is the length, the width is from arm to arm, Ше height is from 
the arms to the top. The depth signifies Faith resting on its fonnda- 
tion; the height signifies Hope, which reaches heaven; the breadth 
Charity, which extends towards the left, to our enemies; the length, 
perseverance unto the end. 

The two leading forms of the Cross (with four divisions) are again 
subdiviced and multiplied, they are called the Greek Cross and the 
Latin Cross, because the first is beloved bv the Greek Christians and 
Oriental Churches, the second by the Latin Christians ара Western 
Churches. 

In the figures above, these crosses аге formed of two parts—cf a 
staff or shaft, and a transverse heam which cuts it. 1а the Greek 
Cross the transverse is equal to the upright beam, and the arms are 
equal to the shaft. If vou divide a circle by two right lines, passing 
from its centre and cutting each other at right angles; these two lines 
will give you the Greek Cross. This Cross is formed, then, of four 
equal parts; of a foot, a summit, and two branches. In the Latin 
Cross the fuot or shaft is longer than the summit or the branches. 
This cross cannot. be inclosed witbin a circle, but is rectangular. Tu 
the Roman Cross the shaft is longer than the transverse beam, and 
longer also than the apex. This iorm is that of a man extending his 
arms. The width from arm to arm is less than the length from the 
head to the feet; the distance from the head to the shoulders is less 
than that from the shoulders to the feet. "The transverse beam is, as 
it were, from one arm to the other; the upper part of the shaft is, as 
it were, from the head to the shoulders, aud the lower part of the 
shaft is from the shoulders to the feet. The Latin Cross resembles 
the actual Cross of Jesus, and the Greek Cross is an ideal one. The 
Latins, as materialists, preferred the natural form; the more imagina- 
tive Greeks idealized the reality, spiritualized and transformed the 
Cross of Caivary,—they have made ap ornament of the gibbet. 

Originally these two forms of Cross were not confined, the one to 
the Greek and the other to the Latin Church, but were common to 
both. Thus, іп Procupius,it is mentioncd that the Church of the 
Holy Apostles at Constantinople was bui.t iu the form of a Cross, the 
nave of which was made longer than the choir, in order to give the 
exact forn of the Cross. Amongst the ancient monuments of Greece, 
at Athens, in the Morea, at Macedonia, and at Constantinople, we find 
instances of the Cross of unequal dimensions. This Cross, then, of 
uncqual dimensions, was known and employed in Greece, but the 
other was most frequeutly adopted by the Eastern Church. 
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In the West, the Cross of equal parls was known and employed as 
well as the other. The sarcophagi, columns, pillars, the stones for the 
altar are stil! marked by this Cross; the other, that of unequal dimen- 
sions, belongs more especially to us. 

Although these two forms were originally common to both churches, 
the Cross of equal parts was eventually predominant in the East, and 
was called the Greek Cross. ‘The Cross of unequal parts prevailed 
amongst us, and was called the Latin Cross. 4 | 

In the Eastern Church the Greek Cross was predominant іп the 
principal and subordinate details of religious monuments, in architec- 
ture as well as in decoration. The plan of many of the oriental 
churches exhibited the form of the Greek Cross. The following 
desigu gives the plan of a chureh in Greece. The shaft of this Cross 


seems to be a little longer than the trans- 

verse nave, but. this may possibly be an 

error of the designer; even with this 

error, iL is a Greek rather than a Roman 
Cross. 

The Greek Cross was that most used 

= in Ше capitals of the Byzantine Churches. 

O In the church of St. Demetrius at Salo- 

Ке 2) піса, in those of St. Sophia at Constanti- 

nople, St. Mare at Venice, and St. Vital 

at Raveuna, edifices purely Byzantine, 

the Cross of equal dimensions, whether 

of the volutes, the knots and leaves of 

the acanthus. In painting, the robes of 

St. Chrysostom are adorned with small Greek Crosses in medallions; 

numerous Greek Crosses also, without medallions, ornament the cha- 

suble of St. Gregory Nazianzen. It is a Cross of equal parts which 

divides the nimbus of God. It was this same Cross which was borne 

by the Knights of Malta (the descendants of the Knights Hospitallers) 

us the distinctive decoration of their order. 

(To be continued.) 


in a medallion or not, shines in the midst 


ARCINTECTURE IN IRELAND. 


Sin,—It is the most unlikely thing in the world that the Institute of trish 
Architects should take up a subject suggested by the inquiries of an indisi- 
dual among the correspondents of a journal—although it be an architectural 
one. The information 1 wished to obtain was not of a kind to require а 
hody of men to assemble in conclave in order to draw it up; and 1 naturally 
lanked to Dr. Fulton,—he having been a frequent eontributor to your Jour- 
nal—as one hotl capable and ready to satisfy me off hand in regard to а 
few matter-of-fact particulars. If my asking for some information as to 
what bas been done nf late years in the way ой building, at Dublin, should 
lead him to contemplate giving us an historical sketch or précis of the mo- 
dern and recent architecture of lreland,—so іппеһ the better, for it would 
he quite a new chapter in general architectural history. Gwilt takes no no- 
tice whatever of the architecture of our Sister Island. Іп his table of archi- 
tects he mentions but one who belongs to lreland by his works, though not 
a native of it, viz. Gandon, and then be blunders Ву attributing to him the 
Exchange at Dublin, erected before he settled there, and thereby robs Cooley 
of the fame due ta the author of so elegant a structure—one that deserves to 
have been particularly noticed by Gwilt where he speaks of that class of 
buildings, as being a most tasteful example of the kind. І wish to ascertain 
whether a ground plan or section of it has ever been published, and as that 
is a simple query, easily answered, if it can be answered at all, 1 hope Dr. 
Fulton will favour me by doing во, should it be in his power. Perhaps, too, 
he ean inform me when Francis Johnstooe, the architect of the Dublin Post- 
office died, and if there exists any sort of memnir or notice of him. ‘The 
laborious, painstaking, accurate and universal Nayler, mentions neither him, 
Cooley, nor Cassels, though his Dictionary is crammed with a host of names 
of persons who are mere nonenties. Yet perhaps we ought not to reflect 
upon the negligence of foreigners, when our own biographieal dictionaries 
are exceedingly barren indeed in regard to architectural names—] mean 
those of our country—the United Kingdom. As tn notices of the nlder 
Italian areliteets and such well-known ones as Jones and Wren, they are 
merely trunsferred fram one work of the kind to another, by the aid of 
scissors and paste. 


1 beg to sign myself as before, 


Pniro-IIrsgnwicvs. 
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ON ТПЕ CONSTRUCTION AND PROPER PROPORTIONS OF BOILERS 
FOR THE GENERATION OF STEAM. 


By Ахрлезу Muanay, Assoc, Inst. С.Е. 
(Paper read at the Institution of Civil Engineers.) 


This paper commences by investigating the quantity of air chemically re- 
quired for the perfect combustion of a given quantity of coal, of the quality 
commonly used for steam purposes. The amount of air to each pound of 
coal is stated to be 150:35 cubic fect, of which 44.64 cubic feet are required 
for the various carhuretted hydrogen gases given off, and 105-71 for the 
solid carbon. The practical utility, bowever, af this knowledge, is much 
impaired by the circumstance that combustion ceases even in pure oxygen, 
and much more in air, before the whole of the oxygen present has cntered 
into the new chemical combinations required. It is also known, that car- 
bonie acid gas exerts a positive influence in checking combustion, as a candle 
will not burn in a mixture composed of four measures of air and опе mea- 
sure of carbonic acid gas. large quantities of this gas being generated by 
the combustion of the solid carbon on the grate, and being necessarily me- 
chanically mixed with the inflammable gases as they rise, the quantity of air 
required for their subsequent combustion must, on this account, be increased 
to a very large extent. Tbe whole of the air thus supplied in excess, must 
be heated to a very high temperature, before any combustion can take place, 
and the loss of the heat thus absorbed must be taken into account in calcu- 
lating the ultimate economy of igniting these gases. 

The form of furnace now in general use, in which tbe fuel is spread over 
a large surface of fire-bar, has not been subject, in so far as effects the sup- 
ply of air through the bars, to much alteration, amongst the many patents 
and proposals which have been made for the more complete combustion of 
coal. The point most apen to change in the common furnace, is the width 
between the bars; and as it is desirable to have the supply of air to Ше fur- 
nace as abundant as possible, it should be made as large as сап be done 
without eausing waste, by allowing the coal to fall through into the ash-pit. 
А greater numher of these bars is thus to be preferred to a smaller number 
of broad or thick bars; indeed to such an extent is this carried in France, 
where coal is more valuable than ia this country, and the chemistry of the 
subject perhaps more generally understood, that the bars are made not more 
than balf an inch thick, the necessary strength being obtained by making 
them 4 inches deep. With coke or wood, which cannot fall tbrough the bars 
and he wasted, in the same way as coal, the space is always made much 
wider, and with great advantage; so much so with coke, as to have led to 
the apinion that a given quantity of coke would produce as much heat by its 
combustion as the coal from which it was made. Any grounds for such an 
opinion could only have arisen from the combustion of the coal having been 
so imperfect, that not only had tbe whole of the gases passed off uncon- 
sumed, hut even a large portion of the solid carhon must have been allowed 
to escape in the form of carbonic oxide, without having penerated its due 
amount of heat, and been converted into carbonic acid gas. 

Іш tbe combustion of coke, or of the solid portion of coal, as left in an 
incandescent state on the fire-hars of a common furnace, after the volatile 
gases have passed off, the amount of heat generated by the whole of the car- 
bon, uniting at once with its full amount of oxygen, will he the same as 
wbat would he generated by its combination, first, with a smaller quantity 
of oxygen, forming carbonic oxide; and subsequently, һу the ignition of this 
gas, by its combination with the further quautity of oxygen, required to turn 
it into carbonic acid gas. 

As some portion of the carbon is always епптегіей into carbonic acid gas 
in the furnace, it follows, that the air for the ignition of any carbonic oxide 
there formed, and allowed to pass into the flues, must he greatly in excess of 
the quantity chemically required ; and the whole of this excess must be raised 
to the temperature of the other gases, with which it will be miogled. Тһе 
superior economy, therefore, of at once converting the wbole of the carbon 
into carbonic acid, gas is apparent ; and there is no doubt hut that this very 
desirahle result may be obtained nearly to the full extent, by due care in the 
formation, and subsequent management of the furoace. 

The best mode of supplying air to the other inflammable gases resulting 
from the combustion of bituminons coal, which are composed of hydrogen 
and carbon, and which will be treated от under the common name of carbu- 
retted hydrogen, has been a matter of much controversy, and been the sub- 
ject of many patents. Тһе mode proposed by the greater uf the patentees 
is, to admit the air immediately behind the furnace, at the hack of what is 
termed the bridge. А bridge does not exist in every case; but whereit does 
exist, it is generally in the form of a wall or obstruction right across the 
back of the furnace; often placed there for no other purpose, than to pre- 
vent the fire from being pushed back into the flue, The whole of the pro- 
duets of combustion, as formed in the furnace, necessarily pass over this 
bridge, before entering the flue. Тһе additinnal air is sometimes heated, 
previansly to its being admitted to the gases, after they have left tbe furnace, 
and the manner in which it is supplied, varies exceedingly; one party advo- 
cating its admission in a long thin film, another through a great ошпћег of 
small orifices, and others again attach less importance to the manner of its 
admission, so that it is only admitted in sufficient quantity. All these plans 
proceed upon the supposition that large quantities of inflammable gas pass 
off trom the furnace, and as none of thom directly affoct the operations cving 
on withia the furnace itself, the gases which are actually given aff, would һе 


| the same until they pass over the bridge, whichever plan might be ado) ted. 
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These plans must all cease to be necessary or useful, if а furnace can be 
so constructed, and tlie combustion of the coal in it so managed, that a very 
small proportion only of uncombined inflammable gases wonld pass off, as in 
this case no economy would result from their combustion, owing to the large 
excess of air, which must be supplied and heated as before explained. 

The admission of a large quantity of air inte the flue, at a distance from 
the furnace, though advocated by зоте authorities, cannot һе advantageous, 
unless in extreme cases, when the temperatnte in the flue is very high, and 
where the combustion in the furnace has been more than usually imperfect. 

Aa the carburetted hydrogen gases are generated rapidly, on the applica- 
tion of heat to the coal, and are in themselves much lighter, than the car- 
bonic acid gas, or the nitrogen gas, formed at the same time, it is aometimea 
assumed, that they rise nearly unmixed to the top of the space over the fur- 
nace, aud thence it is considered more advantageous to supply the air at thia 
place than in the flue. The cooling effect of air, if admitted into the fur- 
nace, has been stated to be more injurious than if admitted into the flue; 
but the correctness of this statement may be doubted, especially if the gases 
be unmixed, aa thia would render a much less quantity of air sufficient, 

The bars in this case should be placed at least 23 feet or 3 feet below the 
boiler, or the crown of the furnace, to allow the principle to be more fully 
carried out. Ап increase of space over the bars to this extent has always 
been found to be advantageous, and onght to be particularly attended to. 
The system of admitting the air to the gasea in a subdivided form, іп what- 
ever part of the boiler the admission of it may take place, is very efficacious 
in procuring a thorough and speedy mixture of the particles. lt has been 
very extensively and successfully introduced by Mr. С. W. Williams ia sup- 
plying air behind the bridge of the furnace. 

An opinion is entertained that a snfficient supply of air for the gases may 
be obtained, through the fire-bara; and it is obvious that a partial supply, at 
least, may he obtained ia this manner, by a judicious management of the 
fire. This may be effected by keeping the fires thia and opeu, feeding by 
small quantities at a time, or by a system of coking the coal, allowing the 
combustion of it to be slow at first, by which means the coal is formed into 
masses of coke, between which the air has a passage. Тһе air which passes 
through is nnt vitiated further than in being mechanically mixed with the 
carbonic acid and nitrogen gases, caused by the combustion of the coal on 
the bars. 

The perfect combustion of the whole ingredients of coal being entirely de- 
pendent, chemically considered, on the supply of the due quantity ef atmo- 
spheric air, it is evident that the velocity with which íhe air flows into the 
fire will materially affect the result. Accordiag as this velocity is greater or 
less, a0 in proportion must the quantity of coal that is to һе consumed on a 
given area of grate he increased or diminished, and there is no limit to the 
quantity that may he so consumed, beyond the difficulty of supplying the air 
sufficiently rapid. The various circumstances which affect the velocity of 
the eatering air, have placed this question, as yet, completely heyond the 
reach of theory,so that practical experiments must be taken as the only 
guide, in determining what quantity of air сап be made to eater into a given 
furnace, and consequently, what amouat of coal can be properly consumed 
in it ia a given time. 

Mr. Parkes has stated, as the result of a long series of experiments made 
by him, (Vide Trans. Inst. C.E., vol. iii.) that the rate of combustion should 
not exceed 7 Ib. per superficial foot of grate bar per hour, and that this quan- 
tity may with advantage be reduced as low аз 4 lb. or even 3 tb. General 
experience would tend to prove that these latter quantities are unnecessarily 
low, and сап only be advantageous when the arrangements for supplying the 
air, or for carrying off the products of combustion, are defective or inefficient. 
It is evident that if the area of any part of the passage, for either of these 
currents, be too limited, the velocity at this contracted spot cannot rise 
higher, than is due to the weight of the ascending column of heated gases in 
the chimney. Тһе quantity passing through is therefore diminished in pro- 
portion as the area is limited; and a good draught at a particular place, as 
at the bridge of a boiler, may here be quite compatible with an insufficient 
supply ef air, and imperfect combustion of the coal. The draught in every 
other part of the flues is, at the same time, rendered slow and langnid, and 
deposition of soot takes place in them. This fault is apparent in a great 
number of boilers at present in use, and in some cases, especially in tubular 
boilers, it is attended with very injurious results, by stopping up the tubes 
and decreasing the amount of heating surface to such an extent, as to render 
the boilers incapable of generating the required amount of steam. 

The furnaces of the boilers in general use in Cornwall, are upon the com- 
mon principle of construction, and as ia them it is not nsual to apply any of 
the peculiar patented arrangements, for the supply of air to the gases, behind 
the bridge, it follows, either that these gases are not consumed, or that they 
are consumed by air admitted through the bars. Io the Cornish aystem of 
raising steam, 510% combustion is adopted іп its fullest extent; the fires are 
kept thin and open, the fuel is supplied in small quantities and frequently, 
and it is well spread ever the whole surface. Аз the result is highly favour- 
able in the economy of fuel, it may be presumed that the combustion of the 
gases, as well as of the salid carbon, is comparatively perfect. When more 
air is admitted into the furnace than can be made to eater through the bars, 
it is generally done by apertures in the furnace doors. 

The average rate of combustion throughont the country is far above even 
the largest quantity named by Mr. Parkes, and may be stated to be about 
13 Ib. per superficial foot of grate per hour. With due care in the construc- 
tion of the furnaces aad flues, there seems to be no reason why this quaatity 
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may not be as perfectly consumed, and the heat as thoroughly extracted fro 
the products of combustion, before they leave the boiler, as with the smaller 
quantity. Whether this be so or not, it is necessary in practice to prepare 
for many cases, as on board of ateam-vessels, where it is impossible to allow 
a larger amonnt of fire grate, or boiler room, and when it would cease to be 
ultimately economical to obtain а amall saving of fuel, by great additional 
expense in boilers and their fittings, and in space for them. 

To determine the velocity wiht which the prodnets of combustion pass off 
from the furnace, or from the boiler, is attended with much diffienlty, on 
accouat of the great number of extraneous cirenmstances, which do so easily 
апа so constantly affect 4. Some experiments on this subject were made by 
Dr. Ure, and an acconnt of them was read before the Royal Society, (Read 
June 16, 1836,) when he stated, that he considered the velocity might һе 
taken at about 36 feet per second, and as this resnlt haa been corroborated 
by othera, it may be assumed, in the absence of better data, as nearly cor- 
rect. 

The aubject, in a theoretical point of view, is surrounded by many difficul- 
ties—in disenvering the allowance which mnst be made far friction, and 
other circumstaaces, similar to those affecting the flow of water through 
pipes; and thongh this latter has engaged mnch more of the attention of 
scientific men, no very definite results, to bear accurately проп practice, can 
yet, even in this case, be obtained by calenlation. 

The practical question ef the proper proportions of the eifferent parts of 
boilers is then proceeded with in the paper, the leading chemical and physical 
features connected with the combustion of coal in their furnaces having been 
considered, 

The supply of the requisite quantity of air to the fuel on the bars being of 
the utmost importance, it is usual to make the ash-pit, and the entrance to 
lt, as large, and as free, as the situation will allow. Іп marine boilers, or 
wherever it is necessary to limit the size of asp-pit, tbe area for the entrance 
of the air into it should never be less than one-fourth part of the area of the 
grate; and in order to facilitate the supply to the back part of the grate, the 
bars shonld he made to incline downwards to the extent of abont 1 inch ina 
foot. No advantageous results will be obtained rrom increasing the ash-pit, 
as is sometimes done in land boilers, to a very great extent, by making it 5 
or 6 feet deep; about 23 feet is sufficiently deep, even aupposing that the 
ashes are not cleared ont oftener than once a day. 

The extent of “dead plate" ia front of the furnace is not material, as re- 
specta combustion; in marine boilers it is generally not more than ahont 6 
inches broad, which is the width of the water space, between the fire and 
the front of the boiler; but in land boilers it is frequently required lo he very 
broad, to support the brickwork, especially iu those cases where the flue is 
carried across the frnnt. 

The amount of the opening hetween the bars should be about їз of an 
inch, but this must be regnlated by the kind of coal to be burnt npon them; 
but for any kind of coal, it should not be less than ths of an inch, nor more 
than j an inch. If the space were made larger, the waste from the amonnt 
of cinders, or of small pieces of coke, which wonld fall through in a state of 
incandescence, would be considerable; otherwise it wonld be prefesable to 
have alarger space. Іп order to facilitate the supply of air, each bar should 
be as thin as is consistent with the strength required. The bars in general 
use this conntry are l inch ог 1} iach in thickness, but it would be much 
more advantageous to use them thinner, as іп France, where they are fre- 
quently nsed net more than 3 inch thick. 

The advantage of a considerable amount of space in the fnrnace, over the 
fire-bars, has been already mentioned, but no very decisive experiments have 
been made on this subject. Three cubic feet of space to each superficial foot 
of grate bar surface, may be stated as a good proportion, where there is 
nothing tu prevent this amount being obtained. When the space is reduced 
below one foot and a half of grate, it will be found to be attended with a 
marked disadvantage. 

The area of the flue, and subsequently of the chimney, threugh which the 
the products of combustion must pass off, must he regulated by their bulk 
and their velocity. The quantity of air chemically required for the combus- 
tion of 11b. of coal, has been shown to be 150°35 cubic feet, of which 44:64 
enter into combination with the gases, and 10571 with the solid portion of 
the coal. From the chemical changes which take place in the combination 
of the hydrogen with oxygen, the bulk of the products is found to be to the 
bulk of the atmospheric air required to furnish the oxygen, as 10 is to 11. 
The amount is therefore 49:104. This is without taking into account the 
augmentation of the bulk, due to increase of the temperature. In the com- 
bination which takes place between the сагһоп and the oxygen, the resultant 
gases (carbonic acid gas and nitrogen gas) are of exactly the same bulk as 
the amount of air, that is, 105°71 enbic feet, exclusive, as before, of the aug- 
mentation of bulk from the increase of temperature. The total amount of 
the preducts of combustion ina cool state would therefore be 49:104 + 105°71 = 
154814 cubic feet. 

The general temperature of a fnrnace has not heen very satisfactorily as- 
certained, but it may be stated at about 1000°Fah., and at this temperature, 
the products of combustion would be increased, according to the laws of the 
expansion of atriform bodies, to about three times their original bulk. The 
bulk, therefore, of the products of combustion which must pass off, must be 
154:814 х3--164:442 cubic feet. Аға velocity of 36 feet per second, the 
area, to allow this quantity to pass off ia ап honr, is “216 square iach. In a 
furnace in which 13 Ib. of coal are burnt on a square foot of grate per hour, 
the area to every foot of grate would be “516 x 13 —6:709 square iaches; and 
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the proportion to each foot of grate, if the rate of combustion be higher or 
lower than 13 1b., may he found in the same way. This area having been 
obtained, on the supposition that no more air із admitted than the quantity 
chemically required, and that the combustion is complete nnd perfect in the 
furnace, it is evident, that this area must be much increased in practice, 
where we know these conditions are not fulfilled, but that a large surplus 
quantity of air is always admitted. А limit ia thus found for the area over 
the bridge, or the area of the flue immediately behind the furnace, below 
which it must not be decreased, or the due quantity conld not pass off and 
consequently the due quantity of air conld not enter and the combustion 
would be proportionally imperfect. It will be found advantageous in prac- 
tice to make the area 2 square inches instead of *516 square inch. „Тһе im- 
perfection of the combustion in any furnace when it is less than 1 5 square 
inch will be rendered very apparent, by the quantity of carbon which will 
rise unconsumed along with the hydrogen gas and show itsclf in a dense 
black amoke on issning from the chimney. This would. give 26 square inches 
of arca ever the bridge to every square foot of grate, in a furnace in which 
the rate of comhustion is 13 Ib. of coal on each square foot per hour and so 
in proportion for any other rate. Taking this area as the proportion for the 
products of combustion immediately on their leaving the furnace, it may be 
gradually reduced as it approaches the chimney, on account of the reduction 
in the temperature and consequently in the bulk of the gases. Care must, 
however, һе taken that the flues are nowhere so contracted, nor so con- 
structed, as to cause, by awkward bends or in any other way, any obstruction 
to the draught, otherwise similar bad consequences will ensue. 

An idea is very prevalent that it is advantageous to make the flame, or hot 
gases (as they may be termed, because we may look upon flame merely as a 
stream of gases heated to incandescence) impinge upon, or strike forcibly the 
plates of a hoiler at any bend or change of direction in the fine. The turn 
in the flue is therefore made with a square end, and with square corners; but 
it is difficult to see on what rational grounds the idea of advantage can be 
upheld. The gases, if they are already in contact with the plate, cannot be 
brought closer to it, and any such violent action is not necessary to alter the 
arrangement of the particles of the gases and bring the hotter partielea to 
the outside, while there is a great risk of an eddy heing formed and of the 
gases being thrown back and returned upon themselves, when they strike the 
flat opposing surface; thus impeding the draught and injuring the perform- 
ance of the boiler, That circulation will take place to a very great extent 
among the particles of heated gaces, flowing in a stream even in a straight 
flue, will he apparent from those particles next the surface being retarded hy 
ihe friction against the sides, and by their tendency to sink into a lower 
position in the stream from their having been cooled down and become more 
dense. An easy curve із sufficient to cause great change in the arrangement 
of the particles, as those which are towards the outside of the bend, have a 
much longer course to travel and are thns retarded in comparison with the 
others. From these causes the hotter particles in the centre of the flowiog 
mass are in their turn hrought to the outer surface and made to give out 
their heat. The worm of a still is never found returning upou itself with 
square turns, as if the vapour inside would he more rapidly cooled hy its im- 
pinging on the apposite surface; yet the hest form of worm is a subject 
which has engaged the attention of many able таеп, and therefore may well 
he taken hy engineers as a guide in the management of a similar process, 
though carried on at a much higher temperature. 

Another very prevalent practice, and which also would seem to be open to 
serious objections, is, that the flues are frequently made of much greater area 
in one part than in another. This arises from a desire to obtain a larger 
amount of heating surface than is consistent with the proper area of the 
flue, or with the amount of the heated gases which are passing through it. 
The flue is thus made shorter in its course than it ought to he in proportion 
to its sectional area, This is even sometimes done by placing a plate of iron 
partly across the flue, near the bottom of the chimney, thus suddenly con- 
tracting the passage for the gases. The effect of this is evidently to cause a 
very slaw and languid current in the larger part of the flue, and the conse- 
quence is that a deposition of soot rapidly takes place there. Іп many marine 
and land hoilers, having one internal flue in them, of too large a size, this 
will he found to be the cese; soot being soon deposited, till the flue is so 
filled up that the area left is only such as is due to the quantity of heated 
gases passing through it; the value of those parts of the sides of the flue 
which are covered with soot is thus lost. This is well exemplified in Mr. 
Dinnen’s paper ou marine boilers in the Appendix to Weale’s edition of 
Tredgold, where he atates, that the flues of the boiler in H. M. Steamer 
** African," after she had performed a great deal of work, in the course of 
five weeks’ time, during which period there was no oppartunity of sweeping 
them, were fonnd to һе in exactly the same atate as after a voyage of 5 days, 
or probably as they would have heen fonnd after a much shorter time, if 
they had been examined. These flnes are about the same area thronghot 
their whole length, but the chimney is of much less area. In the first por- 
tion of the flue from the fire no soat was deposited, but the deposit began 
after the first turn that the flue took, and gradually increased in amount to 
the foot of the chimney. Тһе inference that may be drawn from this fact 
appears to be, that the gases, at first highly heated and thereby expanded, 
filled the first part of the flue, but as they were cooled they hecame more 
eontracted in their bulk, regularly towards the chimney, and therefore allowed 
ihe soot to he deposited in the space not properly filled by them in their 
course, and all soot subsequently formed was carried out at ihe ehimney top 
by the velocity and power of the current. The amount collected near the 
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foot of the chimney, and in the portions of the flue furthest from the fire, 
diminished the amount of the surface of the boiler exposed to the action of 
the heated gases and the efficiency uf the boiler was therefore impaired to 
the same extent. In those hoilers in which the flues before reaching the 
chimney, are very much too large and are contracted, as has been stated, by 
a plate put across them, the extent to which their efficiency is thus impaired 
must evidently be much greater and to a serious extent, as this evil exists in 
them in a very much greater бергсе, 

The due amount of heating surface that ought to be given in a flue to 
carry off the caloric, or to cool down a given quantity of heated gases, has 
not yet bcea investigated with any great degree of accuracy, and practice 
varies widely under different circumstances. The largest proportion is al- 
lowed in the Cornish boilera, aome of which have not less than 30 feet and 
even 40 feet of heating surface to one foot of grate. This appears to be more 
than is justified by any corresponding gain, and certainly more than would 
be advisable in any marine or locomotive boilera, In boilers burning 13 1b. 
of coal per hour on each superficial foot of grate, а proportion of 18 feet to 
each foot of grate will he found to give good results. Where slow combus- 
tion is carried on, and where an extra size of boiler is not objectionable some 
advantage may be gained, by increasing the amount in proportion to the 
amount of fuel consumed. In calculating thia surface, it is usual not to іо- 
clude the hottoms of the square flues ia marine boilera, and in circular fluea 
from 3th to 3rd of the surface should be deducted aa bottom surface, and there- 
fore not efficient as heating surface. It is not usual to make any distinction 
between horizontal and vertical surfaces, though it is probable that the 
former are considerably more valuable. The efficiency, however, of some 
boilers which have been made with vertical tubes, would rather tend to make 
it doubtful whether во much difference exists between the value of horizontal 
and vertical surfaces as has been generally supposed. lf the area, instead of 
being in one large flue, be subdivided into a number of small flues, or pipes, 
30 as to expose the gases to the required amount of surface in a short course, 
the distance traversed between the fire-place and the chimney does not seem 
to he important. The velocity of the current of gases will not be materially 
influenced by their subdivision, as the whole amount of the surface with which 
the gases must come in contact, tending to impede their course by friction, 
will be the same in both cases. It is evident that numerous small flues, by 
subdividing the large stream of gases, which in the other case flow off in one 
body, bring the greater proportion of the particles at once into contact with 
the aurfaces and therefore render it unnecessary to pay the same amount of 
attention to the turniog of the stream and the bringing out the hotter parti- 
cles from the centre of the flowing mass. If these proportions of area throngh 
the flues and of heating surface be duly attended to, the results anticipated 
may be depended upon, whether flues are of large area or are composed of a 
large number of small tubes. 

The time occupied by the gases in passing through the boiler, from the 
instant of their generation to that of their leaving the boiler, and the length 
of the course through which they have travelled, have sometimes heen looked 
upon as matters of great importance. Where the gases are travelling in one 
compact mass, it is evident that distance and conseqnently time (as the ve- 
locity with which the current flows is the same in all cases) must be allowed, 
for the different particles of this large mass so to circulate among themselves 
as that each may have an opportnnity of coming into contact with a cooling 
medium, to give off its heat ; but if the large mass of gases is so subdivided 
that the different particles are sooner brought into contact with the due 
amount of conling medium, then the time the gases remain in the boiler 
ceases to be of importance. When the gases have reached the foot of the 
chimney, in a well-proportioned hoiler, they will be fonnd to be reduced to a 
temperature of about 500° Fal., or below it; their ІШЕ will, in consequence, 
bereduced by about 3rd below their bulk on their first leaving the furnace. The 
reduction in the area of the flue ought not to be ia the same proportion, be- 
cause their velocity is no longer so great. The reduction ought to be made 
gradually, as has been stated before, and not by a audden contraction at the 
foot of the chimney, as the effect of this is to canse a slowness of draught in 
the latter part of the flue, and consequently a deposition of soot; and then 
the surface ao covered, which had been reckoned upoa as effective heating 
surface, is lost. The areaof a chimney, to allow the products of the com- 
bnstion of each ponnd of coal consumed іп an hour to pass off, should not 
he less than $ths of 2 square inches, thia latter being the area given for the 
flue immediately behind the fire-place—that is, 11 square inch; and for a 
boiler burning 131h. of coal per hour, on each superficial foot of its grate, 
the area should һе 3ths of 26 square inches, or 194 square inches. 

Theoretical research not having as yet given us апу valuable assistance in 
determining the proper height of a chimney, we must again refer to practice 
as our gnide. A good draught may be obtaincd with a very low chimney, 
іші at a great expenditure of fuel, from the necesesity, that exists in such a 
case for allowing the gases to pass off at a much higher temperature than 
would otherwise be necessary, For a chimney lilt of brickwork the height 
ought not to he less than 20 yards, and may be increased to 30 yards or 40 
yards with advantage to the economy of fuel. When chimneys are carried 
to a still greater height, it is generally for the purpose of carrying off the 
smoke, or any deleterious gases, from the immediate neighbourhood, or to 
create a good draught with pases at a lower temperature than those from a 
steam-hoiler furnace. On hoard steam vessels chimneys are limited in their 
height by the size of the ship, on account of the influence the chimney has 
on the stability and appearance. It will generally be found advantageous to 
make the chimney as high as these circumstances will permit. It will be 
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found to tend greatly to the efficiency of a boiler to allow a large space in it 
as а reservoir for steam. The surface for ebullitiou does not seem to be of 
much importance in camparison with this point. 

In the application of the foregoiug praportions to practice, no reference 
need be had to the form of the boiler; the same results will be obtained 
whether the boiler be circular, wagon-shaped, or апу other form, if all the 
other circumstances be made the ваше. Ву due management in the process 
of firing, when these proportions are given to the furaace and fines, the com- 
bustion will be found to be such that bnt little carbon will pass off to be 
converted into smoke, and the results will show great economy іо the con- 
sumption of fuel. 


THE ANTI-CORN.LAW BAZAAR. 
( Continued from page 192.) 


The Model Room is one of the most important in the Exposition. It ex- 
hibits Budding’s machine for cutting grass plots, pleasure grounds bowling 
greens, &c., manufactured by John Ferrabee, Phowix [гоо Works, near 
Strond, Gloucestershire.— W. С. Gover's pateat removeable window sash, 
without taking off the bead.—Fryer’s improved patent single, double, and 
ireble washing and wringing machiues,—a new invention, that washes, not 
by rnbbing one part against another, (which wears out linen very much,) 
bnt by alternate pressure and the force of water through the linea, then over 
the top of the paddle, dashing down agaia upon the linen, which has just 
been pressed, aud іп the act of expauding.—Fryer's newly invented patent 
mangle and machine, to wash, wring, and mangle. It will be found that the 
liaen is not ooly of a hetter colour, (from this mode of abstracting almost 
every particle of dirty water,) but it is much less injured than when wruog 
by the hands, and requires much less drying and folding for the mangle. 

A model of the cast iron framing employed in the extensive Loudon 
brewery belonging to Messrs. Truman, llanbury, Buxton, and Co., in the 
support of their large fermenting tuns, as well as some of their vats. The 
first of these circular frames was erected їп the month of September, 1832. 
On the 25th of Octoher following, the vessel which it had to support was 
finished, aud, in order to form some idea of the size of this vessel, it may be 
interesting to know that upwards of eighty persons dined very comfortably 
at the battom of it. 

A group of alabaster figures on a marble slab, which is sure to attract at- 
tention; in front of it are models of the Eddystone Lighthouse, and Cleo- 
patra's needles. А case of horse-shoes, constructed on a new principle, by 
Mr. Rogers, veterinary surgeon ;—a coilection of beads used in the African 
markets for the purchase of slaves ;—a collection of shells, ores, &c., from 
Corawall, contributed by J. Parrvu, Esq., of Devonport ; and several speci- 
mens of the effects prodnced ou various articles hy the great fire of Ham- 
burgh, are among the miscellanies in the room. The following machines аге 
shown in fell work: pillows for lace-making, worked by females; a very 
beautiful stocking-frame ; Dyer's patent machive for making and fixing teeth 
in cards; an engine for striking coins or medals; a warp-lace machine.— 
Along the table are seen, the model of the front of a ship, constructed for 
the purpose of developing the principles of the lever applied ta the workiug 
of the windlass in raising the anchor; several models of steam engines, ex- 
hibiting some new aud ingenions improvements in construction.—T wo sur- 
face-plates, an which so smooth a surface has been gained, that when one is 
laid upon the other, the upper plate will hald the under suspended by mere 
atmospheric pressure. Іп a case are shown the varied products that can be 
derived from potatoes and from wbeat. А very interesting case exhibits all 
the stages of manufacture throngh which two sorts of flax pass from the raw 
state to the perfect cloth; and two other cases similarly illustrate the pro- 
cesses of the wool and cotton manufactures.— There are several beautiful 
models of ships and steamers. 

The Birmingham Stall contains some magnificent specimens of glass dishes, 
of a delicate amber colour, with the ornamental parts plain. These are fully 
equal to any articles of the same description exhibited at the Parisian exposi- 
tion. A bronze candelabrum, of exquisite design and finish, also demands 
attention; there is a totality in the original conception which we have ofteu 
found wanting in modera candelabra, particularly those which are constructed 
in the style of Lonis Quatarze, or Louis Quinze. The designer, іп this іп- 
stance, has kept steadily in view the great principle of decorative art, that 
ornamentation must be connected with adaptation, and that every detail, 
however minute, must have some reference, not necessarily direct, to the ob- 
ject and purpose of tlie article, as wel! as the original thought developed in 
the design. Among other articles on this stall, is a very fine sword for an 
infantry officer, of the pattern ordered in the new regulations; the temper 
ef the blade could not be surpassed: also three papier mache trays, the 
shapes of which are newly-registered patterns, and the colouring perfectly 
gorgeous. While observing these objects, we overheard nne bye-stander ask 
another why Birmingham was placed so near the Scotch Stalls? The answer 
was, that “ Brummagem articles had on this occasion proved Sterling." Not 
the least interesting part of the exhibition on the Birmingham Stall, is a 
series of specimens nf the beautiful results that have arisen from the recent 
application of Galvanism, or voltaic electricity, to plating; that is, covering 


опе kind of metal with a thin plate or coating of another kind of metal, | 
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Electro-platiag will no doubt produce a great revolution in the application 
of the Fine Arts, in increasing the mercantile value of industrial production 
in England; the coating which it deposits is imperishable. We have seen 
silver electrically plated on an iron surface, which could not be cut by the 
best engraver’s tool. lt is gratifying to the true frieuds of humanity, to 
leara that the process of electro-gilding involves no process injurious to the 
health; while that which it is about to supersede, exposed the workmen to 
the inhalation of the most noxious and deleterious of all gaseous exhalatious, 
the fumes of sublimated mercury. We must omit to notice two beautiful 
finger plates of glass, cnt into a rich design of floral wreaths; the finish of 
which is far beyond any that could be obtained elsewhere at such muderate 
expense. At the adjoining stall of Wolverhampton, we found a very fine 
collection of spurs, bits, and stirrnps, manufactured for the South American 
market, by Messrs. Moretan аай Langley. The Dudley Stall, well stacked, 
aod contains, amongst other valuables, a fender and fire irons of exquisite 
workmanship, mounted with silver. 

The contribulions from Coalbrookdale.—The first object in this splendid 
callection, ocenpying almost the entire of the centre of the lower saloon, is 
the beantifn] table that has beea constructed for the exhibition of the arti- 
cles. It is of wood, with richly oraamented legs, having snecessive rows of 
ranges for the display of articles, rising one above the other like the steps of 
stairs, the back of each range being formed of plate glass, so as to reader the 
exhibition of the figures more complete aud efiective. 

Nearly opposite to this is a Bronzed Fountain, seven feet six inches high, 
aud three feet eight inches in diameter at the hase. The ontline of form 
combines, in varying proportions, the cylindrical and pyramidal, with figured 
details. The dominant figures in the design are the crocodile and the water 
snake, the plications aud flexions of the latter being so judiciously maoaged 
as at АП times to complete the details of general outline in a manner exceed- 
iugly creditahle to tbe taste and skill of the artist. Near to this is a po- 
lished register-stove, set in a beautiful chimney-piece of white marble, with 
а telegraph back for regulating the draught of the chimney. The hearth- 
plate is peculiarly remarkable far the elegance of the workmanship, and the 
radiating ash-pan of polished steel is one of the mast effective specimens of 
oraameutation applied to a domestic article, rarely bronght within the range 
of decorative art, to he seen in the whole Bazaar. Five Fancy Tables of cast 
iroa, and two Table Tops of decorated slate (contributed by Messrs. Allen 
and Co., of Augustus-street, Regent’s Park), afford signal proof that new 
varieties of materials, susceptible of a high grade of decorative art, may be 
added to our means of domestic comfort aad enjoyment. [t is not necessary 
to mention the subjects of the paintings with which these tables are decu- 
rated; they are all executed with great spirit and taste. 

The collection of vases at the lower end exhibits a range of inventive 
thought, both in form and pattern, snch as we never expected to see deve- 
loped. Without makiog апу invidious distinction, we must say that the 
vases sent by Mr. Rose have not heen surpassed, iudeed have scarcely been 
equalled, һу any similar products of the fictile art we have seen, whether be- 
louging to ancient or madern time, And we say this with onr examination 
of the magnificent display at the Louvre, Sévres, and the Parisian Exposition, 
still vivid in our recollection. We have next to notice the Garden and Hall 
Chairs. Though made of iron, they have an appearance of elegance and 
lightuess which must commend them to general use. This is nat the place 
to show that the distinction absurdly made between comfort and ornameut 
is ntterly without foundation, bnt we must say that the exhibition of Mr. 
Darby’s contributions has established a truth on which we have often preached 
elsewhere, that beauty is as cheap as ugliness, and rather more agreeable. 

Nearly all who have written on the /Esthetics of art, һауе found vases the 
most illustrative subjects of what they have termed the esoretic archetype 
which existed in the mind of the designer, and which, it is the perfection of 
art to suggest forcibly, and yet not thrust ostentatiously on the observance 
of the spectator. This perfection is attained in the Warwick Vase, and in 
some copies of Grecian Vases, but in one instance we feel that elaborate and 
aad multiplied details have overlaid the original design. Оп many uf the 
fancy castings we should gladly have dilated at great length, for they are 
suggestive of artistic thought, and lead at once to the consideratinn of the 
grcat question which lies at the foundation of all the higher departments of 
art, namely. how far an artist onght to he a creator, and aim at the realiza- 
tion of his own idealities, and how far he must be a copyist, and aim at ac- 
curate reproduction of the works of nature. 

A plan for huldiug a Na?ionat Exposition of the products of British indus- 
iry, similar to that which was held last vear in Paris, has been submitted to 
the Council, and is now nnder consideration. None of the articles exhibited 
will be sold, hut those who sead contributions to the Exposition will be al- 
lowed to distribute cards of address, directing visitors to the shops and es- 
tablishment in London where articles of a similar character are on sale. A 
committee will be formed to decide on the admissibility of the articles offered 
for cxhibition, and this body will be divided into sections corresponding with 
the principal departments of the vast and varied extent of British industry. 
It will, of course, not be necessary to have stall-keepers, as there will he av 
sales, and as the display of articles is the most efficient of all advertisements, 
it is expected that there will be no objection on the part of the exhibitors to 
defray the expenses of carriage. As Covent Garden Theatre would not afford 


anything like adequate room for such a display as is here proposed, it would 
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be necessary іп London, as it was in Paris, ta erect а building for the special 
purpose, and the chief difficulty ta be anticipated, in carrying the project into 
execution, is the obtaining of sufficient space in a convenient situation for 
this important purpose. There can he no doubt that tlie expenses would be 
defrayed hy public subscription, for every manufacturer in the country, and 
every shopkeeper in London would have a 4сер interest in supporting such a 
Project. It was stated on high authority in the French Chamber of Depu- 
ties, that the profits on goods sold to foreigners during the great Parisian 
Exposition, exceeded all the costs of preparation and maintenance four times 
over, А national Exposition in London would attract visitors froin cvery 
quarter of the world, and prove even more attractive than the Bazaar. It 
will be necessary tn give at least a year'a notive of the Exposition, hecause 
manufacturers will fcel that their own character, and that of the country, із, 
to a great extent, staked on the success of their cfforts in scientific and ar- 
tistic production. They will be very willing to risk a large ontlay in order 
to produce the most perfect specimens of their respective manufacture, when 
they know that the several articles will stil] continue their own property, and 
when they are convinced that their display on such an occasion is certain to 
lead to a very large cunsumption of similar products. Tn no case is it desir- 
able that any mannfacturer should send a large number of articles; he must 
necessarily confine himself to apecimens illustrative of his several varieties of 
production, and for his own sake he will he sure to send the best of each 
sort. There is no doubt that in many cases the duty of selection will be 
found very invidious and onerous by the gentlemen of the committe. In 
Paris this task was entrusted to a jury of supervision, іп which were included 
several of tne ministers, the most distinguished men of science іп the Cham- 
ber of Peers and Chamber of Deputies, the professors of the University and 
the leading manufacturers of the kingdom; yet we know that aome of their 
decisions were impugned, and that they themselves were fiercely assailed in 
the newspapers by disappointedi exhibitors. It wonld be a great improve- 
ment in the English Exposition, if power could be obtained, so as to exhibit 
the machinery sent np from various quarters in actual work. This was not 
dene in Paris, and we shrewdly suspect that one cause of the omission was, 
that such a display would bave given to the world signal proof of the infe- 
rierity of the French mechanicians in the construction and management of 
steam machinery. Аз a National Exposition involves little fatigue, and 
hardly any expense, after it has once been opened, there would be no reason 
fer discontinuing it until the enlightened curiosity of the public had been 
completely and thoroughly gratified. We believe that it might profitably 
remain open for two or three manths. Its extent would render it impossible 
to make a satisfactory survey of the whole without frequeot and repeated 
visits, 


RAILWAYS IN INDIA. 


Sig, —In the Керпгі as to Railways in India, р. 186 of the last number of 
your Journal, it is stated that the journey from Calcutta to Denares may be 
performed by palkee at the rate of 15 miles per day, requiring 15 to 18 days, 
from which the distance (not being stated) may be inferred to be about 250 
miles; but “ hy dawk the charge is half a rupee per mile, or 22 rupees,” this 
makes the distance 44 miles only. It may, perhaps, mean 22 rupees (fer 41 
miles) per day, which at 4$ or 5 days, the time given for travelling by dawk, 
gives 196 to 220 miles. Can yeu say what the real distance is, and what a 
dawk is, being as it appears three times as quick as any other mode of con- 
veyance. I һер to observe that errors and confusion in these reporta weaken 
the influence of such doenments in a high degree, and of course ought to be 
avoided by both authors and quoters. 

Iam yours, &c., 
E. If. 

*,* Our correspondent might have saved himself the trouble of writing 
hy reading the paper noticed by him carefully. It is there stated that the 
direct distance from Caleutta to Benares is 388 miles. Travelling by dawk 
is, we thought every one knew, travelling post with relays of palanquin 
bearers. On turning again to Mr. Stephenson’a report, we find the para- 
graph on Expenses of Travelling to be correctly copied. We cannot hold 
ourselves responsible for inaccuracies which may have crept into Mr. Ste- 
phenson's statistics. Ilow сап an English editar be supposed able to correct 
numerical statements of the expenses of travelling from Calcutta to Benares ? 
— EDITOR. 
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ПОРЕ ARCHITECTURE. 


Not seeing ony solution of the obscure passage іп 1Їоре'з Archi- 
tecture, alluded to in Ше May number of the Journal, 1 will venture to 
offer a suggestion. "Though, in its present wording, the passage is, as 
your correspondent observes, arrant nonsense, a glance at tlic plan will 
show at once the anthur's meaning; which may be expressed thus,— 
“The body presents a vast octagon shell and cupola, the pillars at the 
internal angles are prolonged in ribs, which, centering at the summit, 
meet in a aingle point: from the body, a high and wide flight of steps, 
rising opposite the entrance, leads to an altar, behind which is an 
oblong choir, whence, сс.” 

It has only been attempted here to clear up the ohscurily of the 
passage, not to correct the errors in matter of fact, —for the octagon 
appears on the plan to be an irregular decagon, which morcover does 
not agree with the elevation, —nor to reform the English, which is sin- 
gularly inelegant throughout. 

I have not seen the second cdition, bnt presume the index* alluded 
to із one which was published in а separate form by Cresy,—this, 
though a copious analytical index, has done but little to improve the 
book as a work of reference, on account of the subjecta not beiug al- 
phabetieally arranged. The same deficiency exists in the volume of 
plates, rendering it necessary, in either case, to look through perhaps 
the whole index, until you find the subject of which you are in search. 

I remain, &c., 
J.L. 


* There із an alphabetical Index given in the second edition of Mr, Hope's work.—Ed. 


DREDGE'S SUPENSION BRIDGE. 


Sin,—In ihe ensuing number of your Jouroal may I beg a space to 
correct a trifling error that occurred in your last publication, what 1 
allude to iaat the bottom of page 194, “ Accidents similar to the 
Yarinonth are uohappily by no means singular. The Menai, the Mon- 
trose suspension bridges, оле of those in the Regent's Park, London,’ 
&e. This allusion to оре of tlie bridges in the Regent’s Park is a 
mistake, the only thing I know at all likely to give rise to such a sup- 
position is detailed in Vol. VII. chap. 8, of the “Professional Papers 
of the Corps of Royal Engineers.” Оп reference to this you will find 
that the clay embankment on which a foundation of one of the bridges 
atands slipped, and by so doing ruptured the wing walls, but the bridge 
itself was uninjured, at least comparatively so, for the damage done 
did not exceed £10. 1 have seen similar statements in several of the 
periodicals, but your cotemporaries have always allowed space for 
correction, and I am sure I may expect а like courtecy from you. 

I remain, Sir, 
Yours very obediently, 
James DREDGE, 
Bath, June 16, 1515. 


BLACKFRIAR’S PIER. 


As long ago as the year 1840 the Committee appointed by the 
City to carry out the repairs to Blackfriar’s Bridge entertained the 
idea of erecting a landing pier at this site, for the accommodation of 
steam hoat passengers. Several designa were proposed, both for piers 
rupping out from Chatham Place, similar to the one now being exe- 
cuted, and also for stairs going down from the footpath of the bridge 
in front of one of the piers, the same as at Southwark and Vauxhall 
bridges. Nothing was determined, and no further notice was taken 
until last year, when the unfortunate accident which was attended 
with the loss of several lives again brought the subject before the City 
authorities, 

It was then determined to carry ont such a design as would ensure 
perfect safety to the public, and at the same time of such construction 
аз would be the least expensive and most admissible of being easily 
removed should any embankment or other improvement of the Thames 
Бо place hereafter, with which the erection might be found tointer- 
ere. 

The first design furnished to the Navigation Committee was of a 
cheaper construction than the one now being exccuted ; it consisted 
of five thirty feet openings, with simple beams or girders resting upon 
a single row of piles, the width of the platform and the height of the 
scffit above Trinity standard was to have been the same as the 
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present one. This design was approved by the Committee; the cons 
tract, plans, and specifications prepared and tenders advertised for, 
but, after matters һай proceeded thus far, a few of the principal coal 
merchants and other gentlemen interested in the navigation of the 
Thames conceived that the thirty feet openings would not give suffi- 
cient width for the free passage of the coal barges and other craft 
which were intended to pass under the pier. These gentlemen made 
anapplication to the City to have the openings between the piers 
made wider, and in order to meet their views another design was pre- 
pared and finally adopted. | | | 

The accompanying engraving, which has been furnished to us by 
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A, Houses.—B, Chatham Place.—C, C, Waiting Rooms.—D, Quay, —E, Blackfriars’ 
Bridge,—F, Pler.—G, Slope.—H, Dumby, 


Mr. Hewett, (who has the charge of the works as assistant to Messrs. 
Walket and Burgess, the engineers to the City,) shows the plan of 
the work. It consists of three fifty feet openings, supporting a plat- 
form 12 feet wide, with a pier-head at the outer end 12 feet square, 
from which a sloping stage 5 feet wide leads down toa float or dumby 
100 feet long by 25 feet wide, alongside of which there will be ample 
depth of water at all times of the tide. At the inner end of the pier 
there are commodious waiting rooms, with three flights of stairs com- 
municating with Chatham Place. The centre of these staircases is 
intended to be used only as an entrance on to the Pier, and the two 
side ones as the exit off the pier, thus avoiding much of the confusion 
so often met with. It isexpected that the Pier will be opened te the 
public in the course of a few days. 


ON THE HISTORY AND PRACTICE OF SCULPTURE. 


A series of Lectures delivered at the Royal Institute,by Mr. W 'estmacott, A.R.A. 


Һкстовв I.—(From the Athenzum.) 


(Aecording to the plau set forth in a printed syllabus, this first discourse was chiefly 
occupied with definitions; a description was given of the materials nsed һу sculptors an- 
cient and modera ; followed by an explanation of the differenr modes of execution.) 

The admirera of the Arts may be divided into two classes : those who find ia them sub- 
jects for reflection, and those who thiak of them as mere amusement, By this latter 
class, Seulpture would only be considered as ап art intended to please the eye, and as а 
means of decoration; and sculptors,—perhaps in a superior grade, but, still, in the class 
uf decorators. But the art had higher claims to attention. Ita first claim of laterest, is 
the very high antiquity of the art ; Its value as a record; aad the high purposes to which 
it has beea applied. Secondly, it 1s interesting for the evidence afforded by it of the in- 
tellectual condition of a nation, snd of the progress ог degree of ita civilization ; and for 
the influeace the art has exercised, and is capable of exercising ‘ morally,’ by supplying 
objects which interest the imagination and appeal to sympathy. And thirdly, from its 
poaition and value as an elegaat art; in its function of preseating nbjects of beauty to the 
sense, With regard also to its value as a means of recording events, it must alwaya be 
looked upon with interest, by those who judge of it by the remaina of ancient monuments, 

It was very loag before sculpture could have had апу qualities of ‘beauty to recom. 
mend it, It was impossible in its early state that it could have been other thaa ' mon- 
strous;' and, though sculptured figures may have arrested the attention, they could not 
have gratified tbe eye, Respect must have arisen from aome other influence. А higher 
power was at work, Art, however ruda the form In which it appeared, appeals to the 
feelings and imagination; and considered in this point of view, it is immediately invested 
with a character of the highest importaace, ва an instrument of teaching. It is no fan. 
cifn value that attaches to the smallest fregment or basso rilievo that may reward the 
researches of the antiquary, if it but bear undoubled marks of ancient date. Та it, and in 
it ‘alone’ sometimes, is fonod an authentic chapter ia the book of history. A group,a 
piece of costume, or the representation of a ceremony, either informs the world for the 
rst time, or may afford an explanation of some disputed or ill-naderstoad passage in an 
ancient writer. The rilievi found in Egypt, in ZÉgina, in Sicily, and some portions of 
those more recently discovered in Lycia, though not admirable for any quallties of beauty, 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


о 


are most important liaks in the chain which unltes existing nations with by-gone mema 
bers of the great human family. Where auch works not only illustrate the customs of 
farmer times, but charm us also hy the heauties of art, a3 is the case with the rilievi from 
the Parthenon, they perform, lirst, the office of illustration; while, secondly, they show 
the high state of rehnement ta which a people had attained above two thousand years 
ago; and, at the same time, offer ns objects for the improvement of our taste, Sculpture 
claims regard for the effect it may have upan the feeliags, and through them the ‘moral? 
influence it is capable of exercising. The incentive, the public vote for statues offered to 
honourable exertion, was traced through Greece, Rome, Italy sfter the revival of the arta, 
evea to our time, Asa means of collecting and fixing the most appraved farms, with 
which nature has supplied us; of gratifying the eye with madels of beanty. Sculpture 
must alwaya be an object and a study of interest to апу nation or people whieh lays claim 
to taste oriatelligence, The fact ofa considerable advance in civilization is established 
wherever the arts are found either practised or appreciated, Savages and barbarians 
cease to he such, when they become sensible of the beauties of art, for its presence must 
tead bath to humanize and ioform. 

Sculpture, іп the general acceptation of the term, the art of representing objects hy 
form; and is thus applied to carving, madelliug, sad casting. Yn its strict sense it is the 
art of cutting or carving any hard or consistent material into a proposed form or shape, 
The arts of modelliog and casting (and in the latter were included metallurgy aad found- 
ing), were also described. The ecrlier practice in working objects in metal, waa hy simply 
hammering them into shape. When the metal was aimply beaten ont and plated, as it 
were, over a nucleus it received the former appellation, this was often done to save valua- 
ble metal, or to make the quantity go farther. ‘The ancient authors describe worka во 
executed іп hoth ways; and the British Museum possesses а few very interesting axam- 
ples of the practice. One of a head of Osiris, in which remains of the nucleus of wood 
still exist; another a portion of the decoration ofa chariot; in which, part of the com- 
position is ia beaten silver, while the accessories and ernaments are of gold. The mode 
of working called by the ancients Toreutike, seems, generally, to mesn metal chasing ; 
and it is also applied by soma writers to the union of metals with other materials; but 
though it appears always to be applied to metal working, it never seems to axpress ‘ cast- 
ing.’ It is tool workiag—ancieat writers are not clear in definiog Toreutic art; and 
eritics, not being practical artists, have still more confused its meaning. 


Terms used in Sculpture. 


Мт. Westmacott next proceeded to explain the terms used іп sculpture to designate 
entire figures or groups, viz., the Round; and objects with а back-ground—called Reliefs, 
The Elgin marbles were referred to as affording the finest specimens of two kinds of rs- 
Hef. The metopes for ‘alto’ and the sculptures of the frieze for the flat, * basso-rilievo.? 
The Egyptian mode was also explained, and aa example exhibited. In ordinary ‘rilievo,’ 
the outline or figure, is more or less raised; but iu Egyptiau work, the outline ін sunk, 
and the figure so rounded within, aad down to the outline, that no part of the work apd 
pears, or projects beyond the original surface of the slab to break the plane of the profile. 
There is auother peculiarly flat style of *hasso-rilievo' which із known as that of Dona- 
tello and the artista of his time. The Italians call it *stiacciato. ‘The object intended to 
һе represented is, as it were, drawn on the slab, and then, in parts, slightly lowered or 
carved away. Jt resembles, in small works, engraving, rather than sculpture, Іа the 
usual meaning of the term. 

Amateur judges often pronounce erroneously on the merits of ‘alti? or * bassi-rilievi," 
from not being acquainted with a very essential principle which should prevail in works 
ofthe kind, There should he по foreshortening of the limbs in relief; and there should 
he no attempt, by diminishing the size of objecta, to give the effect of distance, Ехсер- 
tions may be found, bnt the ancieots, who are the best masters in ай that relates to the 
practical ia sculpture, seem to have made this a general rule. Sculpture professes to гө» 
present “ form,’ and can oaly represent by form. Foreshortening form must make it 
monstrous. To represent an arm extended, with the fiagers pointed directly in front of 
the spectator, ia ‘ hasso-rilievo,’ the tips of the fiagers must be made to spring from the 
shoulder; for, for want of space, the intervening portions of the linib,— viz., the hand, 
wrist, and arm—could not be repressated. The ancient sculptors seem to have acted so 
entirely on the principle here laid dowa thst they scarcely ever attempted to represent à 
froat face in * basso-rilievo.' 

The same priuciple precludes the representation of distance, or of remote objects, It 
18 not possible to give the effect of distance or space when the colour remains the sameon 
all objects, and is equally bright in all paris of the work. Scnlpiure is to give form in 
‘fact.’ Painting has only to pive it in ‘appearance.’ The attempts to overcame these 
difficulties hy the sculptora of the seventeenth and eighteenth centuries, though ingenious, 
could not be referred to as good specimens of sculpture. They are many of them admira- 
hle for qualities of design, but thay are fully as much, or more, painters’ than sculptors’ 
compositions. 

Materials used for Sculpture. 


The aext branch of the subject was a ststement of some of the materials used for вепір- 
ture. For modelling, clay, wax, stucco, or plaster have been universally employed. 
Among the ancients,clay was baked, acquiring hy this process a hardaess not inferior to 
Stone, This is called by the Italians ‘terra cotta. Granite, basalt, and other of the 
primary rocks, were used for works in sculptura; and our national Museum contains in 
the department of Egyptian Antiquities, some czrcellent specimens of workmanship in 
these hard materials. "Ihe list of marbles used hy sculptors is almost endless, Among 
the Greeks, that of Paros snd of Mount Pentelicus were the favourites. Both these mar- 
bles are white; but the Parian has a rich, creamy tone; while the Pentelic is of a cold, 
greyish, aud sometimes a green tint; both are largely crystallized. Carrara marble, is of 
a fine texture, and of a soft, white colour. It seldom is found entirely free from spots of 
dark colour, or veias of grey or yellow. Metallic particles also oceur, and crystals, which 
resist the chisel. The ancient sculptora extensively employed wood. Cedar, from its 
supposed durability, was much used for statues of the Gods. Among the conceits of an- 
cient sculptors, in coanexion with the subject of materials, Pliny, describes a statue of 
Venus made of loadstoac, which waa made to attract a Mars of iron} 

The sculptors of antiquity occasionally introduced a variety of materials in the same 
work, When various marbles were used, it was called * polylithic’ sculpture, in distinction 
to sculpture in a simple material or stone (‘moaolithic’). 1л the Period of the greatest 
glory of sculpture, the union of gold with ivory was resorted to. The favourite material 
for works in statuary, with the ancients, seems to have heea broaze; and we can only ac- 
count for the comparatively small number of works retaining in it to the various uses to 
which the metal could be applied; ou this account it offered great temptation to the 
spoiler, The mixture used was copper and tia, which is called « bronze,’ probably from 
Its brown colour. The term is takea from the Italiau writers. The green tint usually 
seea on bronze is produced by acid—either by natural oxydation, or by artificial means, 
The mixture of bronze was much studied by the ancients. Modern sculptors have occa- 
sionally varied the proportions of their bronze siace the use of zinc has been known. 

It was a custom of the ancienta to insert eyes in their statues, of ditferent materials 
from the rest of the work; usnally they were of silver, hut precious stones and paste have 
also been found. Inscriptioas in silver letters were sometimes inserted in figures of 
bronze. Specimens of this practice exist in all collections of bronzes. Some of the an- 
cient writers refer to tinted bronzes, and descrihe the effect of paleness or of blushing 
beiag produced by the peculiar commixture of the different metals. A statue of Athamas 
sitting, after the murder of his son; in order to express the effect of confusion апа shame, 
a mixture of iron is said to have been used with other metala; and that the change of the 
ferruginous parts caused an appearance like a hlush. Plutarch spenks ofa statue, by 
Silanio, in which, by a peculiar mixture of metals, а paleness was spread over the coun- 
tenance. Callistratus describes a statue of Cupid, by Praxitcles, which had a vivid blush 
on the cheeks, The combination of metals 1n this way appears so inconsistent with 
known relations, toat the accounta referred to must, іп most respects, be treated as mere 
faucies, or inventions of their authors. Colour was uuadoubtedly extensively used to 
Leighten the effect, * Monochromie! sculpture was that in which a simple or ove colour 
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wos used, When several colours were employed, the term used waa ‘ polychromie.” It !a 
not ensy for ua іп this climate to judge of the probable effect of richly and variausly co- 
Joared architectnre and aculptare as it would appear against è bright blue sky, and in a 
clear, transpnreat atmosphere. Such applications to un art Ilke scalptare, militate against 
ear notions of good teste. But when we recollect thot the greateat artists of the period 
of the finest urt—in n coantry, too, In which acalptare was best understood aad аррге- 
clated—had recourse to this practice, it becomes аз to panse before we ventare to impaga 
their taste, or pronounce judgment apon the propriety of their using such nn accessory to 
helghteo the ссі of their works. The caloars that ore found most commonly used ure 
red, blue, and yellow. Gilding, alse, af the balr was not vacommen, Remains of colour 
have heen foand on the Elgia marbles, 

Мг. Westmacott delivered his second lecture atthe Royal Iastitatlon, on the 15th April. 
He commenced by stating that In the introdactory lecture һе had insiated upon the iate- 
reat Scalpture was calculated to awaken ‘independently’ af its recommendation йз an urt 
representing beantiful forms. For, though it would be hls object alse tu dwell upon its 
charm in thia polnt of view, It was Important fa the first place to attract attention to Art 
upon higher grounds. 

Bat few persons have time or opportunity to become Intimately acqaalated with the 
structare, the real beauty of form af the haman figure; or with the gradations from maaly 
strength to the extreinas of female dellcacy. The contemplation of Art was сараМе of 
alfording even more pleasure to those whe regard it esthetically, that is, for Its senti- 
ment, intention and purpose, than ta those who, mistaking means for enda, are too fre. 
qaently in the habit of juding by a merely ‘technical’ stundard. The sculptors ar Greece 
most happily united the two qualities; for,in their works, seatiment of the most elevated 
ebaracter ja found expressed by the most exquisite form. 

The earliest distinct allusions to imitative ert appear in the sacred writings. The Is- 
raelites, after the Exodus, are warned to "роѓ ewuy false gods; and Rachel "atole the 
* Images’ that were her father’s.” There ere some carious details of the practice of the 
Balylonlana la the arta іп the time of the prophet Baruch (607 B.C.). '* Now shall ye see 
in Babylon gads of silver, snd of geld. and of wood, borne upon men’a shoulders, They, 
are gilded and laid over with gold, and covered with purple raiment’'—precisely аз the 
art was practised in Graeve, for there also real drapery wes sometimes used to decorate 
stntues. The Persians seem to have contribated so little to the advaacement of Art that 
they ecarcely merit any notice. Оре puwerful reason for their Art not attaining any great 
excellence, arose from the strong prejadice entertalned by the Persians against statues аз 
objects ef worship, or represeptationa of divinity, Whea sco!ptare із found in Persian 
baildings, it is remarkable that the naked human form is aeverexhibited. The sculptares 
foand in the rnins of Persepolis consist of figures eaveloped іп long aad heavy draperies, 
and the figarea themselves are totally deficient In grace and varlety. 

* Egyptian scalpture’ was next brought under consideration, аз offording a subject of 
great interest, 11 was observed that when It is recollected that the history of the couatry 
Із so lovolved їр the obscurity of ages, that the dates of the fonndatlona of its two capitala, 
Thebea and Memphis, вте unknowa; that scalpturea—of a finished style of art—exist 
older than any historical record we possess, the imaginatloa is troubled, and it almost 
seems to be hopeless to attempt to become acquainted with the history of a people appa- 
veptly placed so far beyond опг reach, Modern activity and research seem, however, to 
Le opening, by degrees, the hitherto sealed hook of Egypt. It niust be remarked аза 
fact, which gives Egyptian Art ita just claim to rank as в school, that, whether the works 
found he of the most aacieat and, ва to say, pure period of Egyptian history, or of the 
time uf the Ptolemy's, or of that of Adrian, there still is a pervading, unmistakeahle chu- 
racter in the art that stampa it aa Egyptian, ара distiogulshea it from allother. The cha- 
ructeristica af its sculpture nre, first, a simplicity so severe, that it ut once affects us as 
sublime, Тһе drapery of female figures has no folds, It can scercely be called drapery, 
bnt that n slight edge or border appears nesr the feet, Тһе colossal head of the so-called 
young Memnon in tbe British Museum merita all the admiration that it has met with, for 
its simplicity, its grandeur, and the mildness of it expression. In worklng basso-relievo 
and pictures, the Egyptians ventured beyond the limita ta which they were confined in 
thelrseuiptare. It waa thoaght likely that prescribed forms were adhered to, in con- 
formity with the types estsblished and insisted upon by the priesthood, an influence that 
was probably exercised elsewhere in the same manner. 

The principle of the arta of Imitation never waa the game 1n Egypt that it became In 
Greece. Their object was the expression of a certain order of ideas, It never was re- 
quired to perpetaate the memory of forms, but that of persons and things. Tha gigantic 
ealossus, and the minute amulet were ‘equally’ and ‘only’ signa of n fixed idea, But ia 
Greece, when Art was fully developed there, the representations of ‘the beantifal forms 
of natare’ was the especial, till at last it became almost the only object and purpose. 

No precise date could be assigned to the earliest Greek sculpture. Diedulus із one of 
the first names met with in the history of early Greek art; Lat it probahiy was a general, 
aud aot particular, appellation applied to a skilfal man. The forma of the earliest acalp- 
tures—those found із ZEgina, and those of Selinunte, in Sicily, as well as in other places 
—Aare short and thick, and there із not the slightest hint of, ar feeling far, beauty. In 
Etrurian archaic sculpture, and in that of other countries, a somewhat slighter character 
ot form seems to have been employed. The sculptors af ріпа seem to have been the 
first to step beyond the limitations to which Art had heen confined, as may he seen in the 
acuiptures broaght from the raina of the Temple of Japiter Panhellenlus, now at Munich, 
but of which there are casta in the British Museum. In these there is considerabla im- 
provement jn the forms, a display of anatomical knowledge, and varied and expressive 
attitudes. 'The heads, however, are in the early archaic character, as if there had been a 
prescriptive form, which, in this respect, could not safely be departed from. Meaticn is 
made of * bronze statues! at 800 B.C. These were probably in hommerwark. Тһе revolt 
against Darius changed the promislpg condition of Art in Asia; but na it fell there, it 
seemed to acquire fresh vigour іп Europe. It was then that thu great schools af ZEgins, 
Sicyon, вой Corlath arose; and a new feeling hegan to display itself. The Seliauatine 
sculptures, discovered ut Selinus, in Sicily, offer curloas examples of the archaic style of 


art. 

The history now approached a people who, equally with those already described, looked 
with awe and reverence upon an art which was assaciated with their religious creed and 
system; but ia whose hande it sventaally became a study оѓ the highest refinement, and 
was endowed with auch beauty of form, and sach spirit of life, that the mere images them. 
aeives have become ав it were Immortal, when the gods they represented have passed away, 
aad are foegotten ns a dream. 

¢Greciaa Sculnture,—From ahoat 500 B.C. the saccesslon of scalptors In Greece, and 
the changes effected in the art, саа he traced with tolerable accuracy. In the filth cen- 
tury hefore our era an event occurred which had n great lafluence on the Arta. ‘This wns 
the failure of the expedition of Xerxes against Greece. Enormons wealth fell into the 
hands of the Greeks ; and, as was customary, a tenth af sll spoil was dedicated to the 
gods. Temples that had been destroyed hy tha Persian invadershad to berebuilt; others 
were erected, and all were spk nididly decorated with sculpture. ‘Lhe accasion called for 
ability and exver.ion, oad the artista vied with each other in doíag hononr to it. 

At so late а period as 500 B.C., and after some improvements had heen introduced, es- 
pecially һу Ageiudaa and Myron, a certain charecter atill pervaded such art as was em- 
ployed to represent sacred personages; aod wheteer It urose from popular prejudica, ог, 
as bas been hinted, from the resolution of the priesthood, primitive types were stiil, in a 
degree, preserved. But suddenly—fer certainly it was suddenly thot au ‘complete’ а re- 
volution wae effected—a new light burst upon Greece:—Phidias uppeared. Не was the 
scholar of Ageladas ; and, having been edacated In a school that had elready effected im. 
provements by giving mere refinement and cheracter te scalptured forms, he dared (һе 
greatest, the boldest innovation. In his statue of the tutelary divinity af Athens һе de- 
lighted the nation, a people peculiarly sensible of beauty, hy showing how the grand and 
beautiful In form might be made the trae outward sign of godlike qualities. This statue, 
thirty-nine feet high, was made of gald and ivory; and no less than forty taleats' weight 


of gold ure suid to have bcen employed ia It. 
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т т sculptured decorations of two remarkable temples Їп Greeee ore preserved in the 
Е ritis! Maseam, nad form whut аге known ua the Elgin nad Phigallon marbles. Тһе 
pama аге from tha Parthenon nt Athens; the latter from a temple of Apollo at Bassie, 
he eame architect, Ictinus, із known to hove haist both temples з and as Рав was ap- 
pointed to superinted all the works of the former, it is Brea helieve that he also sug- 
Rested the compositions for the decorutioa af the temple of Phigalia. The almilarity of 
desigo that ia abservable ір these latter and ір the metopes of the Perthenon leaves no 
deabt that both were conceptions of the same master mind; thoagh the diiferent degrees 
of merit in the execatlon suggest the notlon that they were act worked Immentately under 
the eye of Phidias, Whether regarded for slmple and severe dignity of cheracter, forpro- 
foan koowledge of the stracture of the human figure, for varluas end expreaalve action. 
for harmonious combinations, or for mast skilful execution and treatment, they claim the 
highast sdmiration that can be bestowed upon them. They also affer the finest exemples 
of the technical ta Art. The ‘round,’ the varloaa kinda of ‘rellef,’ the distinct character 
and treatment of the naked as contrasted with drapery, are 011 in their way excellent. Jt 
la also worthy of remerk, how finely treated the nuimals are whenever they ore Introdaced. 

Art hed now беер relieved from the dry and hard manner of the /Eginetan achool, and 
Phidias prodaced out of it the grand style thot marked his period ; but some severity of 
character still remained, Uader ap artist, immortal in the апршя of anclent sculpture, u 
fuller change waa effected. The grand, the sublime, characterized the school o£ Phidias. 
Next appeared the lotty, the flowing, and the graceful іп Arte Praxiteles moy һе called 
the founder of tbia school, Пе lived nhoat 300 B.C. Пе chiefly delighted in the raund 
full forms which Natare exhlbits in youth of both sexes; und Capid, Bacchus, Apollo, 
and female figarea charmed the Greeks by their nppeal to the senses. Prexiteles execated 
maay works ір bronze, hut he ів said chiefly to hava excelled in marble. In this age it ів 
believed Statues of females were first represented undraped; bat the innovatioa was not 
immediately allowed; and thonyh the Greeks were alive to the exquisite beauties of form 
thas exhibited, the practice waa not at first fully ndmitted ; and a sort 9f compromise 
seems to nave been made.  Stataes of females were represented nude dawn to the middle ; 
and the lower part of the figure was ns usual enveloped іп drapery. Bat soon after this, 
we fod mentlau of namerans stataes of the female figure, displaying all the exquisite 
beauty of form which is Мз admitted and peculiar characteristic. Execution was the 
' forte’ of Praxiteles, Of this period із the well known series of stataea known as Niobe 
ane рер family, attributed te to Scepas, although by some thought to be the work of 

raxiteles. 

Lysippus was the next lending sculptor of the grest Greek school. А statua which 
many belleve to bea work of this master was referred to as a good example of the style 
which he introdaced. It is a small bronze stntne of Hercules, in the British Museum. 
He may be considered to have carried the art or style of Praxiteles tu its extreme bounds, 
within the limita of the grand atyle. Lysippua had the fortune to live in the age of an 
ambitious and үшіп prince, Alexander the Great, who gave this, his favourita sculptor, 
ample opportunities ef exercisiag his art in his service and honour. Не allowed noone to 
make statues of him but Lysippus. Тһеге was the same limitation In painting, and in 
representing him ор gems. Apelles nlone was allowed the former hopoar, and Pyrgotelcs 
was the favoured artist in the latter branch of Art. 

In concladiog thia portion of the history of Greek sculpture, Mr. Mr. Westmacott oli- 
served he thought the leading charncterlstics of the schools, omitting the archaic etyle, 
znght be thas described. *The frat, that of Phidias,’ was marked by sublima grandeur. 
* The seeond, of Praxiteles,' by richness of form with voluptaeus expression. ‘ ‘fhe last, 
of Lysippus,' by force aad energy. These were practised by all three within the limita 
tions ot the Gaest atyle. Their respectivo art was the full and perfect development of the 
qualities described; which nene before them had reached, and which certainly none alter 
them have surpassed, 
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MATERIAL FOR PAVING, &c. 


Eowin Enwann Casszr, of Millwall, Poplar, merchant, for, “ 44 material or 
combination suitable for paving, piping, roofing, and most other purposes to which 
wood and iron are cpplicable.""—Granled September 26, 1814, ; Enrolled March 
26, 1815, 

This invention consists iu forming an elastic compound, of four descriptions, 
to be used fora variety of purposes as hereafter described. No. 1 compound is 
prepared manner foliowing :—Saturate a quantity of ehalk, or marl, or lime, or 
loamy clay, orsandy earth, previously reduced to the state of a fine powder, with 
oil of tar, or mioeral tar, or vegetable naphiha, or any other resinous, oily, 
or fatty matter. Take one cwt. of rosin, and melt it in a cauldron exposed 
to a gentle fire, until all the water in it has evaporated. Then throw into 
the cauldron two ewt. of the saturated chalk or other earth, and mix it well 
with the melted rosin. Next ad] from 3 to 6 Ib. of liquid caoutchouc, or 
from 1 to 3 lb. of essential oil of tar, or turpentine or some other oily, or 
fatty, or cementitious substance, (varying the quantity according to the Пе» 
gree of elasticity desired to ће given to the ultimate compound) and after 
that from 3 to 5 tb. of sulphur ; and finally, two cwt. of fine dry grit, keeping 
all the while the contents of the cauldron well stirred, till the whole are tho- 
roughly amalgamated. When cool tliis compound is of а slatish grey colour, 
and ofa close granular texture. No. 2 compound is prepared in the same 
way as No. 1, and composed of the same materials, aud in like proportion, 
excepting only that the rosin vegetable pitch is substituted, and a larger pro- 
portion of sulphur is used, say from 6 to 816, No. 31s also prepared in the same 
way as Nos. 1 and 2, and composed of the same materialsin the like propor- 
tions, excepting that instead of the rosin or vegetable pitch, equal parts ot. 
rosin andStoekton {ат аге used, and tlie quantity of sulphurreduced toabout 4Ib, 
No. 4 compound differs from No. 3 in the substitution of equal parts of rosin 
and mineral, or coal tar for the equal parts of rosin and vegetable рис,” 

For forming piping, such as water pipes, drains, sewers, &c., Т make use of 
апу of the four compounds before :lescribed* combined with wood in n anner 
ollowing: 1 place tw cylinders un enl опе within the other, the inner being 
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of the size of the desired pipe, and the space between it and the onter being 
of the diameter intended to be given to the case of the pipe, and form in the 
middle of the space between the two cylinder a ring of oblong or square 
pieces of wood from three inches thick to 4 or 5 wide, building one upon the 
other after tde manner of bricks, and cementing them together by any of the 
four compounds before mentioned in a hot and fluent state; when this ring 
has been eompleted, I fill up the spaces between the two cylinders outside of 
the ring with any of the four compounds aforesaid in a hot and fluent state 
after this compound has cooled the cylinders are withdrawn, when а com- 
plete pipe remains perfectly smooth on both surfaces; where pipes of very 
large dimensions are required, the internal rings may consist of two sets of 
wooden blocks side hy side, and they may be further strengthened by vertical 
tie rods terminating at both ends in nuts and screws. 

Casks, tanks. cisterns, garners, and other vesscts of capacity are formed of 
prisms of wood, and put together with one of the four compouudsin a similar 
way to forming the pipes. 

For large blocks for wharfing, the construction of docks, &c., 1 combine in 
the manner fallowing one or other of the four compounds previously men- 
tioned with ріссен of wood previously prepared with linseed oll, suiphate of 
copper, or some other anti-dry-rot composition in order to preserve the same 
from decay, I employ for the purpose of moulding the block cast iron frames 
of a quadrangular form, having a recess or grove at one end and a projecting 
piece at the other, adapted to fit into that groove mortice and tenon fashion ; 
І pour into this mould any of the four compounds before described in a hot 
and fluent state, while it is yet hot 1 place in it a layer of pieces of the pre- 
pared wood, taking eare to have them perfectly dry, and so shaping and ar- 
ranging as they may be kept within about 3 inch of the mould all round, I 
then cover this layer of wood with a coating of the compound, and set in 
that eoating a second layer of pieces of wood laid with the grain the reverse 
way to the first, and 1 proceed until the block has acquired its required thick- 
ness, after which I fili up the quarter of an inch or thereabouts left vacant 
all round with the compound, which gives a good finish to the block on its 
outer surface; when several blocks so formed are laid down end to end the 
tenon pieces of the one take into the hollow or morticed parts of the other. 
Apertures may be left for the purpose of connecting them hy ties transversely 
at suitable places. 

For railway sleepers or other like purposes 1 use or other of the four com- 
pounds before mentioned, combined with wood in the same way as the blocks 
before described, and when such planks are used for railway sleepers they 
may have a hollow space іп the centre or any other more convenient part 
which may be used for passing of gas, telegraphic wires, &e., the wood should 
in this instance also be previously prepared with some anti-dry-rot composi- 
iion. While ina hot and fluent state it is filled into an iron holtow rail, 
which is raised a little above the rest of the rail in order that the wheels of 
the carriages may take the bearing upon it; should it be found іп practice 
ihat the compound is unequal to the friction to which it is exposed, the grove 
may he half filled with it, and a rail of iron bevelled off at the sides dovetail 
fa hion laid on the top of it, the cork compound would in that ease form a 
sort of elastic cushion on which che iron rai] would rise and fall as acted on 
by any superinonmbent pressure. The same material may heused for roofing 
and flooring. 


— 


CONSTRUCTION OF BUILDINGS, 

Franscis Hiecinson, of Rochester, lieutenant in her Majesty's navy, and 
Enwarv Бовевт Согеѕ, of the same place, merchant and ship-owner, for 
“certain Improvements in the construction of buildings generally."—Granted 
Nov. 21, 1844; Enrolled May 1845. 

‘The improvements consist in the substitution of iran for wood in joists, 
girders and other parts of buildings in the following manner: joists are made 
of east or rolled iron, T shaped, and of any required length, with a dovetail 
projection all of one size at each end, made to fit into flanged mortices 
cast on the iron girders and bonding sockets. The iron girders, of propor- 
tionate strength, are likewise J, shaped, bnt reversed, and have flanged dove- 
tail mortices cast on each side of them, one foot or eightecn inches apart, as 
may te necessary, to receive the ends of the joists. The iron bonding sockets 
are of the size and shape of a brick, cut off angularly before, cone shaped, 
and east hollow; the shorter side has a like dovetail mortice to receive the 
joists. The short iron trimmer joists compass the chimneys іп the usual 
manner, fitting by dovetail ends into mortices cast on the principal trimmer, 
at one end, and into the bonding sockets, built into the house wall, beside the 
chimneys, at the other. The usual arch for the support of the hearth being 
provided for by iron bearing-pieces fitting in mortices between the short 
trimmer joists, with aniron plate to uphold the bed of mortar under the 
hearth stone ; thus rendering the whole framework of the floor perfectly in- 
dependent of support from the stack of chimneys, the entire isolation of 
which obviates all danger of that sinking which occasionally takes place from 
their greater weight in ehimney stacks recently erected, Тһе wells or open- 
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ings for staircases, are formed by iron trimmers cast with dovetail mortices 
on them to receive the joists, and may he obtained of any required form, size, 
or description. Additional means of support being provided, when requisite, 
by iron pillars with a screw in the centre of the lower end, fitting into a 
female screw socket, drilled into the trimmer beneath—a tenon or projecting 
piece, at the upper end of the pillar, entering a recess, east or drilled to re- 
ceive it, in the trimmer of the floor above. Breast-trimmers for shop-fronts, 
gateways, and other purposes, may be cast with the morticea for the joists on 
the inside; and any description of ornamental device, name, or entablature 
without—trussing spans, to support great weights of superstructure, being 
likewise, where requisite, annexed, And when the non-transmi sion of sound 
between different apartments is required, however near, as a substitute for the 
usual filthy and destructive method of pugging, slight sheet iron, or tin cases, 
fitting in breadth and depth, between the iron joists, are inserted; which 
cases, when made, are supported internally from collapse by strong iron up- 
right wires; and the atmospheric air within being displaced by passing a 
body of steam into them—upon hermetically sealing, and allowing the steam 
to condense, a sufficient approximation to a perfect vacuum is obtained to 
prevent the transmission of either heat or sound, Unlike the mould and 
and saw-dust now used, adding little to the superstructural weight, and 
effectually preventing extended combustion, should even the wooden floors 
and furniture of one apartment be ignited and destroyed. 

Іп cases where the floors are intended tu be of wood, a groove is run along 
beneath the upper arms of the patent iron T joist, to receive an iron bracket. 
The floor planks being laid, and temporarily cramped, or shored down, upon 
the iron joists, a projecting, square-headed. shouldered screw is inserted by a 
spanner, through the upper arm of the bracket, into the lower surface of the 
floor plank, which ia thus effectually secured to the joist. It being noticed, 
that should the boards shrink, they may be forced together and the inter- 
stices filled up by one piece in any convenient position, in consequence of the 
brackets moving along the grooves in the joists, and each plank being se- 
cured independently of the others. The unsightliness of a shrunken floor is 
thus not only remedied, but as no nail holes are visible, the screws beneath not 
perforating the entire thickness of the plank, one unbroken surface is pre- 
sented, which for the purposes of cleanliness and appearance is alike desirable. 
Magazine or warehouse floors, for goods liable to spontaneous combustion, 
may however be laid of either metal, slate, or stone, rivets being substituted 
for screws in attaching such to the iron joists beneath—which joists are of 
many forms as well as that specified, when applied to different uses. 

As respects internal ceiling and plastering, these iron joists admit of the 
common lath being used; in which case, to hold the lathing nails, a small 
fillet of wood is inserted into a recess formed to receive itin the lower edge of 
the joists. But as it is desirable that decay as well as fire should һе provided 
agaiast, perforated common tin, or thin galvanized iron plates, being punched 
full of holes, or rosed, like the nose of a watering pot, with the rough side 
towards the plaster, are substituted for the laths, to which the mortar, being 
applied by the usual process, forces itself through the perforations, and keys 
at the back of the plate in precisely the same manner it wonld do between 
Jaths. One half the ordinary labour, time, and material are in this instance 
likewise saved, two coats of plastering only being required —and the same 
sonnd-transmitting ceiling and wall surfaces preserved. These plastering 
plates are attached by means of pins cast in the joists, or a small donble- 
ended iron key passing through them edgeways, into mortices in the 
iron joists and battens adapted to walls; being hy a spanner afterwards 
turned across the entering orifice, and thereby effectually and immoveably 
annexed. A house thus constructed cannot be destroyed by fire, and has but 
little tendency to decay ; whilst the expense of erection, taking all items into 
consideration, does not exceed that of the present method of building with 
perishable and inflammable materials, 
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GLASS VENTILATION. 

Bsnzamin ВАтылЕ, of Henry-street, ia the county of Middlesex, glazier, 
&e., for “Improvements in regulating the ventilation of buildings."—Granted 
Nov. 25, 1844; Enrolled May 24, 1845. 

This invention consists in arranging narrow plates of glass in combination 
with a flat sliding plate of glass, the whole of which are connected together 
by means of a suitable frame, and attached to that part of a window frame 
or sash hest ealeulated for ventilating the room. The nature of this invention 
wil he more readily understood on referring to the eogravings, in which 
бр. 1 shows a front view and fig. 2 an edge view or transyerse section 
of this improved ventilator. a a are the narrow plates of glass or “louvres,” 
the whole being supported by means of a suitahle frame in ао angular posi- 
tion; in front of these plates, and in the same frame, is attached a plate 6, 
which is also of glass, and is capable of being moved up and down by means 
of cords с e, which pass over guide pullies e e, and down the side of the win- 
dow frame and round a pulley similar to a blind rack, or the same may pass 
round a suspended pulley, so that by pulling at the cord in a similar manner 
to drawing up a blind the sliding plate b, can be raised or lowered so as to 
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admit of a greater or less quantity of air as may be required, it will be evi- 
dent that the plate ò may be made to slide in a lateral direction. The inven- 
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ior claims the mode ‘lescribed of combining glass into apparatus whereby 
narrow plates of glass are fixed as loavres in frames, and combined with a 
moveable plate as a cover or valve. 


LOCOMOTIVE CARRIAGES. 


Јонх Wittram Bvekrg Rexxoros, of Lympstone, Devonshire, for “ Im- 
provements in obtaining motive power for working locomotive carriages and other 
machinery."—Granted Nov. 25, 1844; Murolled May 24, 1845. 


We will endeavour by the aid of a skeleh or diagram to give such a de- 
scription of this invention (the specification of which is accompanied with 3 
or 4 sheets of elaborate drawings,) as will convey to our mechanical readers 
an idea of this mode of obtaining motive power, which is eflected by a 
peculiar combination of machinery aided by the explosive property of 2 mix- 
ture of gas and atmospheric air, that is to say, theinvention consists in work- 
ing locomotive engines by means of compressed or condensed air obtained by 
esploding gas in the manner hereafter described, The accompanying figure, 
which, as before stated, is merely a diagram, shows a longitudinal section 
of a locomotive constructed aecording to this invention. Suppose аа to ге- 
present the frame of the carriage, 0 b are two cylinders placed within a cop- 
per vessel e e, each of these eylinders is provided with a piston and piston- 


rod passing through a stuffing box in the cylinder cover; the upper part o 
the cylinders 0 47 communicates by means of pipes with the vessel c c, which 
communication is provided with a valve so as to prevent any air returning 
from the vessel с e to the cylinders ; it will iherefore be understood that if gas 
and atmuspherie air be exploded within the cylinders on the underside of the 
pistons at 0 b, the said pistons will be driven upwards, and the air contained 
in the cylinders above the piston will be driven by the ascent of the pistons 
into the capper vessel ce. А B represent. two vessels, one of which for ihe 
sake of perspicuity we have drawn larger than the other; A cantains a mix- 
ture of gas and atmospheric air, the vessel В, which is supposed to be beyond 
the vessel A, may be termed a vacuum vessel, and is connected by means of 
a pipe g to the upyer part of the cylinders 4’ 07, and also by means of pipes 
(hereafter described) to the working cylinders of the locomotive, which are 
supposed to Le at C and are of the ordinary construction ; the vesse) A hasa 
pipe communicating with the lower part of the cylinders marked 4, for the 
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admisslon of gns, which passscs through valve boxes e e, there are also pipes 
77, which pass from these valve boxes and form a communication between the 
underside of the pistons in the cylinders ё b and an air pump D; the pistons 
of the cylinders C give motion in the ordinary manner to the driving axle of 
the locomotive, and the axle of the earrying wheels gives motion by means of 
a two-throw erank to the piston of the ајг-ротр D ; i isa valve for starting, 
stopping, or reversing the motion of the locomotive, the manner of preparing 
which for work is as follows. Suppose it were required to start the lucomo- 
tive engine, it will be necessary in the first place to disconnect the piston of 
the air pump D and work the sume а few strokes by hand, із order 10 ex- 
haust the air finm the underside of the pistons at б b, which space will be 
occupied by the admixtore of gas from the vessel A; this being eflected, the 
valves е” are moved so as to shut off the communication between the cylin- 
ders 0 b and air pump D ; the mixture of gas and air is exploded by а gal- 
vanic battery, alternately tn each cylinder, which has the effect of raising 
the pistons and foremg the air from between such pistons and the cylinder 
covers into the copper vessel e c; the oxygen and hydrogen portion of the gas 
having by reason of the explosion become converted into a very minute por- 
tion of water, leaving only the nitrogen within the cylinder, a partial vacuum 
will be formed on the underside of the pistons, and the air contained in the 
vessel B being allowed to pass into the upper part ol the eylinders 07 b’ the 
pistons will deseend, the cylinders are aga‘n filled with gas and another ex- 
plosion takes place, and this operation is continued until the whole uf the air 
is exhausted from the vessel B which then becomes a vacuum vessel, this 
operation of exploding is also continued until the air in the copper vessel с с 
has become sufficiently condensed to work the cylinders C of the locomotive n 
it should here be observed that the cylinders b à may be provided with air 
cocks should the density uf air in the vessel с c not be sufficient to work the 
engines after tlie vessel B has been exhausted, but presuming the air in the ves- 
sel с e to have become sufficiently compressed, the piston rod of the air pump 
may be connected with the working part of the engines Which will then he 
ready for starting in the following manner: that is to say, in order to set the 
engines in motion, the valve i is to be raised in the position shown in the 
drawing by meaus of the handle j, :he compressed air in the vessel сс passing 
through the pipe X into the valve box ¿is then allowed to pass from thence 
through the pipe Z to the working cylinders C. this being the ease it will be 
evident that a pressure will be exerted on one side of the pistons equal to the 
density of the compressed air in the vessel c c, and will act upon the piston 
in the same manner as steam of equal pressure ; the аш contaire! in the cy- 
linder on the opposite side uf the piston passes from the eduction рагі of the 
cylinder through the pipe m, past or underneath the valve i, ап! through the 
pipe z into the vaccum vessel B; it will therefore be observed that the action 
of the engine are similar to condensing engines, viz, a pressure 15 exerted om 
one side of the piston equal to the compressed air in the vessel с, end oo the 
other side of the piston equal to the vacuum in the vessel B. On the return 
stroke of the piston the air contained in the cylinder is, as before observed, 
passed into the vacuum vessel, and from thence to the cylinders 07 07, where 
at every stroke of the engines it is foreed by the explosive gas into the copper 
vessel с с, to Le worked о er again. Upon the valve rod ais fixed a brass 
ring p, which at every stroke comes in contact with the wires of a galvanic 
battery so as to complete the current, and thereby explode the gas which at 
every stroke is admitted into the lower part of the cylinders 6 0, 1n order to 
reverse the engines above described it will only be necessary to depress the 
lever j, so as to allow the compressed air to pass through the pipe m. And in 
order to stop the engine the lever is depressed so as to bring the valve in 
such a position as to cover the whole of the three openings 7, m, n. 

‘The inventor also proposes to form a vacuum in the traction pipes of at- 
mospherie railways by the process above deseribed, he also shows a mode of 
applying certain parts of his invention to propelling vessels. 


IMPROVEMENTS IN SOAP. 


Jonx Barker Ахткавох, of Great Suffolk Street, Surrey, for “ Improve- 
ments in the munufucture of soap.’—Granted Nov. 25, 1811; Enrolled May, 
1545. 


The patentce describes his invention as follows,—when curd soap is boiled 
to strength and subjected ta a "fitting" process, somewhat similar to the 
fitting process used in making yellow soap, there separates from it a 
peculiar substance analogous to the niger or пірге of yellow soap, and that 
by removing this niger and boiling the remainder of the goods into curd soap 
there is obiained a curd soap cf better quality than the original charge of 
goods would yield without Пиз operation. ‘The inventor finds that the niger 
which is removed is well adapted for making a “mottled soup,” to which 
purpose he applies it accordingly. іп carrying the invention into operation 
he proceeds in ali respects in the manner commonly practised by soap boilers 
up to a certain point, that is, in the copper the ordinary materials are added 
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for making eurd soap to the ordinary leys, and boiled together until the 
goods are “10 streng h" and “оп out" well on the finger; but at this 
Stage, instead of Loiling-out the head and finishing as hertofore practised, 
the inventor commences the performance of his process; he pumps out the 
strong ley on which the goods have been boiled, and treats the goods with 
successive portions of weak ley or water, and boils them together until they 
assume the appearance of tlie goods of a fitting yellow colour. This condi- 
tion beiag arrived at, the operation is stopped and time allowed for the niger 
to be deposited, which may require from 24 to 36 hours. This niger is then 
separated, either by pumping oùt from under the purified goods to аа adja- 
cent copper, or the purified goods are removed frum above the niger to an 
adjacent copper, as is found must convenient ; but in either case, upon the 
said goods being thus deprived of the niger, there is added to them the pro- 
per finishing ley for curd soap. and boiled to a suitable curd or until the soap 
is found to bein a condition for cleansing off into the frames. When a 
charge of very impure materials is to be operated upon, or when from any 
circumstance it is considered of advantage, this purifying pr fitting process 
is to he repeated once or more times, in which case or cases after separating 
the niser from the goods as described there is to be added to the residual 
partially purified goods a ley of moderate strength only (instead of the finish- 
ing ley for curd soap) and boiled, taking саге no * head" is formed; the ley 
is then pumped out and the goods again treated with weak ley or water until 
sufficiently diluted so as to perform tho fitting process; after which time is 
allowed for subsidence, the niger separated and the finishing ley added, and 
boiled to a curd as before described. The inventor's treatment of the niger 
and mode of convertiug it into mottled soap, is as follows. As above stared, 
the niger is pumped from under the purified goods to an adjacent copper, or 
the purified goods are removed from it, suffering it to remain in the copper 
which has been employed for its separation ; in either case there is added to 
it the ordinary ley used for finishing a mottled soap, and boiled until the 
soap is fit for cleansing off into the frames. The yantity of niger obtained 
from one purifying or fitting operation is not large enough to ke boiled con- 
veniently Ly itself, therefore, in general, four, six, or more of the said nigers 
are pumped together and finished һу one boiling 1n the manner above de- 
scribed, there is also occasionally addtd to the mgers a partion of tallow, 
bone fat, melted stufi, or other suitable material, and afterwards finished as 
with an ordinary eharge for mottled soap. 

The claim is, first, for the manufacture of curd soap by separating from the 
materials originally put into the copper the nizer, and boiling the remainder 
of the materials into curd soap,by which is produced a purer and better 
soap; and secondly, the making of this niger into a mottled soap, with or 
without the addition of other materials as described. 


INCRUSTATION OF BOILERS. 


Louis Antoine КіттЕвпАхрт, of Gerard Street, Soho, Middlesex, far ** Im- 
provements in preventing and removing incrustation and steam generalors,”— 
Grauted Dec. 2, 1844; Enrolled Мау 28, 1845. 

The object of this inventionZis to prevent, and also to remove, by the appli- 
cation of ammoniacal salts, muriatic cr nitrie acid, the incrustation in steam 
boilers and steam generators, which the inventor states is occasioned by the 
heat employed in generating steam causing the lime which exists in the water 
jn the form of a soluble bicarbonate vf lime to be converted intoan insoluble 
carbonate of lime, tbe particles of which as they fall to the bottom carry with 
them other particles which may be held in suspension in the water. The 
object of the inventor is. therefore, to convert the insoluble carbonate of 
lime into a muriate, nitrate, or other soluble salt. He therefore proposes to 
introduce into the water. contained in the boiler cr tank trom which the boiler 
is supplied, muriate of ammonia, nitrate of ammonia or any other ammoniacal 
salt whos? acid forms with the lime a soluble compound, the quantity of 
which will depend on the quantity of lime contained in the water to be em- 
ployed in working the engines, and in order to ascertain this the inventor 
takes, for instance, a gallon of the water to be examined and evaporates it 
slowly in an open vessel. Ife then collects the solid matter found at the 
bottom of the vessel and weighs it, this matter is then placed in a glass vessel 
and mixed with equal qnantities of muriatic acid aad distilled water, after 
standing for a short time the mixture is to be filtered through white blotting 
paper, the solid is again colleeted and dried, and the diflerence between its 
weight now and belore the application of the acid is said to give the amount 
of carbonate of lime dissolved in the muriatic acid. For instance, if a gallon 
of water give 10 grains of solid matter, and after digesting with muriatic 
acid there be only 6 grains left, the gallon contains four grains of carbonate 
of lime ; having thus ascertained the quantity of lime in the water, and taken 
into consideration the quantity of water evaporated in a given time, the mu- 
riate of ammonia must be added a little in excess of the lime, say 54 of am- 
moniacal salt to 50 of carbonate of lime. 

The inventor claims the application of, ammoniacal;salt to prevent and re- 
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move incrustation in boilers, and also the application of ammoniacal salt with 
muriatic or nitric acid for the purpose above described. 


IMPROVEMENTS IN SUGAR BOILING. 


Jonn Ronatn, for “ап Apparatus for boiling sugar-cane juice and other 
liquids."—Granted Dec. 5, 1844; Enrolled June 5, 1845. 

The apparatus consists of an oblong chest or vessel with a high flange, 
made of woud or metal, and lined with copper or other metal, to contain 
the cane juice or liquid which is to be oiled by the heat of steam. In this 
chest are lengths of strong copper pipes, eight in number, for containing the 
steam; these pipes are formed into a continuous coil by baving bends of 
brass soldered on to their ends, which bends are jointed together by external 
and internal screws, and screwed up so as to permit a gradual descent on each 
piece of pipa from one end to the other, by which means the water formed by 
condensation in the pipes flows freely off; two of the these pipes are of greater 
diameter tha n the others, for the purpose of creating a greater boiling power 
in a particular part of the chest or vessel. ‘There are furked copper supports 
for the pipes, each being about yth ol an inch shorter than the preceding 
one, for the purpase of supporting the pipes at the gradual descent fixed by 
the screwing of the joints. Steam is admitted from a high pressure steam 
boiler or boilers at two places into the pipes in the chest ; a valve in the bot- 
tom of the chest discharges the contents, the bottom of the chest heing sloped 
down to the valve 59 as to discharge the whole contents quickly. There is 
a pipe with a descent for carrying forward the condensed water to a self- 
acting expansion valve. The chest contains also a revolving fan, or agitator, 
made of copper or other metal or wood; it is worked by the rolling motion 
of the boiling liquid, and is so constructed that it can be placed as low or as 
high in the chest as is necessary ; it consists of a spindle with flanges fixed 
to it, the spindle being а hollow cylinder which gives sufficient buoyance to 
the fan or agitator so as to float it on the surface, the journals of the spindle 
being guided in slots. 

The chiefclaim is for the plan of admitting the steam into the pipes at two 
different places, by which means the heating power uf the pipes is greatly 
increased, compared with what it is when admitted at one place only 
When the steam is admitted at one place only, a great deal of its heating 
power is exhausted before it reaches the farther end of the piping. The claim 
is also for the plan of creating a much greater degree of boiling, in a parti- 
cular part of the chest or vessel. by introducing into that particular part 
piping of a greater diameter than what is in the other part of the chest or 
vessel—this causes a much greater ebullition ; it also causes a constant and 
rapid rolling motion of the liquid from the one side of the chest to the otber, 
thereby greatly increasing the evaporation, thereby causing the scum on the 
top to flow all to one side of the chest, wliereit can be skimmed off with case, 
thereby preventing the liquid when it has beecme thick from settling down 
and charring on the pipes, and thereby driving or working the revolving fan 
or agitator. The invention of the self-aetiug expansion valve for keeping 
the pipes іп the chest clear of the water formed by condensation is claimed. 
When no steam is in the piping, this valve remains fully open: but as soon 
as steam is admitted, the hot water from condensation, and, at first, a small 
portion of the steam, rush along the piping down to the valve; the piping is 
immediately lengthened hy the heat, and the mouth of the valve advances up 
to the plug, which is kept fixed in its position by the pole ; the valve is thereby 
shut, and the water collects in the piping, which thercby becomes less hot, 
and contracts in length just so much as to withdraw the month of the valve 
from the plug no farther than allows the water to trickle away without wast- 
ing steam. 

The inventor sta‘es that when trying an experiment in this matter he dis- 
covered and has brought into use what cannot be considered anything else 
than a first moving power hitherto unknown, viz., moving machinery by the 
force of boiling liquid. 1tis noticed in the specification; the agitator or fan 
revolves with great steadiness and with considerable force. lt has as yet 
been tried only in granulators ; butia an evaporator heh as no doubt that the 
power will be equal to the strength of a man. This power can be obtained 
by the heat of a common fire as well as by the heat vf steam. 


IMPROVEMENTS IN ATMOSPHERIC RAILWAYS. 


Wiruam Prosser.J un., of Pimlico, and Jean Barriste Carcano, of Milan, 
gent., for ** Improvements in working atmospheric railways.’’—Granted Dec. 1 


1844; Enrolled Juve 18, 1845. 


This invention consists in the first place of so arranging the valves for 
covering the longitudinal slit or opening that they shall open inwards, and 
in combining such valves with suitable transverse valves іп the traction pipe 
for the air to act against whilst moving the piston; secondly, in the applica- 
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tion of reservoirs, for receiving the air when in a compressed state, to such 
railways аз have valves which open inwards; and lastly, the invention ecn- 
sists in eausing the air in the traction pipe, which has been usel for propel- 
ling, to be returned back into reservoirs to be again used. The accompanying 
figure shows a section of a traction pipe, in which ais the valve opening in- 
wards, this valve, which move ороп a‘ hinge or joint at b, is composed of 
leather strengthened with metal plates, and is similar in every respect to those 


now іп пзе. The inventors state that these valves are to be eomhined with 
transverse valves, which they prefer to һе flap valves, so eonstraeted that 
they may allow the piston to pass frecly, and also that they may aet as a'stop 
for the air to press against when propelling the piston, whether in one direc- 
tion or the other, bot, strange to say Шеге are no drawings to show how this 
isto be aeeomplished. It is further stated that the valve, which!will require 
no apparatus to elose, it from being closed by means of the compressed air, 
is to be so constructed as to have a tendency to fall inwards, but if in prac- 
tice it be found too stiff the specification states that a “ projection must be 
fixed to the instrument which conneets the piston rod to the carriage ;"—this 
is certainly anything but intelligible, we presume the inventorímeans that 
a projection is to be attached to the piston rod itself, or to some convenient 
part of the carriage, for the purpose of opening the longitudinal valve, In 
working atmospheric railways according to this invention, (е) pantees state 
that tbe air may be forced into the traction pipe direct from the pumps, but 
they prefer to have reservoirs alung the line, say three at each station, each 
reservoir being of the same capacity as the section of the tracton pipe it is 
to supply, and connected with such traetion pipe by suitable branch pipes 
placed at or near the transverse valves, and in order to equalize the pressure 
of air passing from the reservoirs to the traetion pipes, the braneh pipes are 
to be provided with valves which are to be gradually opened as the piston 
proeeeds along the traction pipe, the air besng what is technieally called wire 
drawn. 

The third part ot the invention consists in у umping the air from the sec- 
tion of traction pipe aluag which the piston has just passed, instead of pump- 
ing or forcing sueli air from the atmosphere, the economy of which will be 
understood by the engineer without the aid of drawings, but with regard to 
some other parts of this invention we think a few diagrams would not have 
been out of place. 

The claims are, first, the mode of working atmospheric railways аз de- 
scribed, whereby the opening in the traction pipe is covered with a valve 
opening inwards, combined with the use of suitable transverse valves or slides 
at proper intervals ; secondly, the mode of workiug atmospheric railways, 
whereby the use of reservoirs of compressed air are combined with traction 
pipes having suitable valves opening inwards, combined with transverse 
valves for the air to press against; thirdly, the mode of working atmospheric 
railways as deseribed, whereby the compressed air is returned back into the 
reservoirs. 


TRAMES EMBANKMENT RAILWAY, 

This project for extending the London and Birmingham and Great Western 
Railways lo the City and the West End, appears likely to prove one of the 
greatest improvements which have taken place in the metropolis, and at the 
same time from the (гаће that necessarily must соте upon it, not only from 
the above railways, but also from the proposed Windsor Railway, Ше Ham- 
mersmith, Kensington, Fulham and Chelsea roads, besides the local traffic 
along the line may be expected to be higbly profitable, 
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The line is to commence with a junction at the terminus of 1he West Lone 
don Railway (now the property of the London and Birmingham Railway 
Companp) at Chelsea, thence it will continue along the banks of the river 
Thames on an embankment vf ап ornamental character to be raised on the 
shores that are now covered with mud, and in many situations prodycing 
miasma. It will not, however, interfere with the wharves, which will have 
inereased accommodation, cither by embanking the space between them and 
the railway, which will give additional land, or by inlets of water approached 
Ly arches under the railway of large span and ample height to allow barges 
to pass under: nor will the railway һе so high as to interfere with the pros- 
рее! of any of the houses, and will pass under the bridge clear of the arehes. 
In front of the New Houses ot Parliament it will pass through a water-tight 
tunnel on the site now occupied by the coffer-dam. The absence of locomo- 
tive engines will avoid all nbjeetion on arcount of noise. In front of the 
houses in Privy Gardens, Somerset House, the Temple Gardens, and tho 
Marquis of Westminster’s estate, there will be extensive ornamental pleasure 
grounds, and on the other part of the line the railway will have the appear- 
ance of an ltalian terrace. 

It is contemplated to have stations on various parta of the line, a terminus 
of considerable magnitude at Hungerford Market add at Quecnhithe, near 
Southwark Bridge, in the very centre of the City. 

This great project will пої inv. Ive the necessity of taking down a single 
building, and the line of embankment will follow the course approved of by 
Government and the City authorities. Mr. Rubert Stephensqn is to be the 
Engineer, and Mr. Laxton the Architect and Surveyor, for earrying the pro- 
ject out, 


THE BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 


Fifteenth Anniversary Mecting held at Cambridge. 


The annual sittings of the British Association commenced this year 
at Cambridge on June 19. The President’s address appears in the 
first sheet of this journal; we are indebted (о Ше sftheneum for a copy 
of this valuable paper, which from the importance of its contenta and. 
the authority attached to it by Sir Jobn Herschell’s name, demands 
the most careful perusal. Our report necessarily excludes those mate 
ters which do not come within the province of this work, but will be 
found to detail pretty fully all those transactions of the Association 
which are of interest to our readers. 


SECTION A. 
MATHEMATICAL AND PHYSICAL SCIENCE, 
Place of Meeting—Union-room, Jesus-lane. 
President—G. B, Airy, Esq., Е.К.5,, Astronomer Royal. 


Vice. Presidents.—Sir D. Brewster, K.H., F.R.S. L aod E; the Very Rev. the Dean of 
Ely; Sir Thomas Brisbane, F.R.S, L and E; Professor Challia, F.R.S.; Professor J. 
Forbes, F.R.S., Land E; Sir W, R. Hamilton, F.R.S., 


Secretaries.—Rev. Н. Goodwin ; Professor Stevelly, L,L.D.; С. б. Stokes, Esq. 

Committee.—The Earl of Burlington; M.Dove; Rev. Samuel Earnshaw; R. L. Ellis; 
Багі of Enniskillen; M. Erman; Colonel Everest; Dr. Green; Sir J, W. Е. Herschel, 
Bart., F.R.S.; W. Hopkins, F.R.S.; Captain Johnston, R.N., F.R.S,; Eaton Hodgkin- 
son, F.R.S.; Robert Hunt, Esq.; M. Kreil; М, Kupfer; Rev. Dr. Lee, Е,Б.5.; Rev. 
Dr. Lloyd, F.R.S.; Professor Miller; Professor Phillips, F.R.S.; Rev. J. Power; J. 
Scott Russel, F.R.S., І. and E.; Colonel Sabine, F.R.S.; Rev. W. Scoresby, D.D., F.R.S.; 
J.J. Sylvester, Esq.; Prof. Thomson, LL.D.; Prof. Wiltis, F.R.S, 

Mr. E. Deut, F.R.A.S., explained a new mounting for the sbip's compass. 
The proposed improvement consisted in suspending it preeisely in the same 
way as the ehronometer balance, working ia jewels, and having adjusting 
screws similarly situated. . 

Dr. Scoresby read a paper on The Construction of a large Magnetic Ма- 
chine. Не showed that ordinarily a magnet of large dimensions was not 
powerfal in proportion with those of smaller size, and bis object on this oc- 
casion was to show how this failing of proportionate power, and beyond a 
certain size, the absolute negativing power were to be overcome. 


Catalogue of Slars. 


Sir J. Е. W. Herschel reported tbe result of a grant of £1,200 made by 
the British Association for publishing a catalogue of stars. The catalogue ін 
now completed and published, and a сору of it was shown on the table. It 
contains 8371 stars with the aanual precessions and coostants for reduction 
to apparent place. 


SECTION B. 


CHEMICAL SCIENCE, INCLUDING 178% APPLICATION TO AGRICULTURE AND 
ARTS. 


Place of Meeling—Lecture-room, Botanic Garden. 
President.— Rev. Professor Cumming. 
Vice-Presidents.— Dr. Waubeny. F.R.S.; Michael Faraday, LL.D., Е.К.5,; Professor 
Graham, F.R.S., Land E; Rev. W. Harcourt, F.R.S.; Professor Miller, M.A., F.R.S. 
Secretaries,— Robert Hunt; J. P, Joule; Dr. Miller, F.R.S.; E, Solly, F.R.S. 
Committee.—Professor Schonbein; M. Boutlgny; УУ. Armstrong; Peter Clare; W. 
Francis; Dr. Fowness; Professor Grove; Captain Ibbetson; W. Lucas; C. Oakes; T. 
J, Peargall; Dr, Percy; Dr. Playfair; W. Sharp; C, W, Walker; И, Warrington, 
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Mr. Robert Hunt read а paper on the detinograph, an apparatus for as- 
certaining the chemical effect of the luminous and calorific rays of the sun. 
He entered into an explanation of the merits of the machine, which was, he 
said, more appiicable as a register of chemical than calorific rays. Не 
hoped to present the machine in a more perfect state at the next meeting. 

Mr. Solly, F.R.S., read a paper which had heen communicated by Dr. 
Conter, civil-surgeon, Prince of Wales Island, on the subject of Malayan 
Guano, (or, in the native language, Ty. Burong; Anglice, offal of birds.) The 
Doctor entered into several instances of the benefits arising from the appli- 
cation of guano (already too well known іп this country), and to state the 
freightage to different parts and the original cost. From this it appeared 
that it would cost to land a catgo in this country from Prince Edward’s Is- 
Тапа £8 115. 6d. to £8 13s. 6d. per ton. 


Properties af Ozone, 

Professar Ѕснохпетх read a report of his experiments and researches on 
Ozone, which he had undertaken at the request nf the Association. The 
suhject bad occupied his attention for about 6 years, and his attention had 
first been directed to it hy the odours developed by electricity and lightning, 
the cause of which had hitherto defied investigation. His attention had also 
been drawn to the same odour in electrising water which pointed out the 
method of investigation to he pursued as it was only obtained at tne positive 
electrie end- The same power of producing oduur was pnsscssed by the 
electrical brush, and this odoriferous substance was destroyed by heat. By a 
variety of experiments and observations, һе had succeeded in obtaining an 
an Ozonized atmosphere, with which he performed many interesting experi- 
ments, and in which though it conld not he identified per se, the action of this 
peculiar substance was clearly developed. It possessed all the bleaching pro- 
perties of chlorine when coloured bodies were introduced into it, and metals 
in а тпіпшіе state of division when introduced into it were immediately oxi- 
nized. Todine and phosphorus were quickly converted into Iodic and phos- 
phoric acids, and sulphurous and nitrious acids, by taking their higher forms 
of combination with oxygen hecame converted into sulphuric and nitric acids. 
He retained his original views, considering it isomeric with the per-oxide of 
hydrogen, heing similar in constitution though different in properties. 


ON THE SPHEROIDAL CONDITION OF WATER, 


Prof. Әснохввіх shewed by experiments the presence in the atmos- 
phere of Ozone, a principle obtained from phosphorous, or, as he demon- 
strated, from Ether. The learned Professor then proceeded to read a paper 
on the subject of Ozone and the nature of the hydrate of nitric acid ; Ozone 
he said was produced in the air by atmospheric electricity. Electric dis- 
charges did not exist merely during a thunder storm, hnt were continuons, 
and generated Ozone in such quantities as would endanger life if it were not 
removed as soon asit was formed hy the agency of organic matter. The Pro- 
fessor attributed the phosphorons appearance of the sea to the presence of 
Ozone, and the luminous appearance of the glow-worm, &c. At the conclu- 
sion of a most interesting lecture the President expressed an opinion that the 
theory of Professor Schonhein was not quite solved by experiment. A conver- 
sation ensned, inthe course of which Prof. Faraday confessed be had been in 
error with regard to the agency of the hydrate of nitric of acid, hut he was by no 
means snre that Ozone was the universal agent. Prof. Schonbein supposed it. 
The learned professor had heen rather influenced hy his poetical imagina- 
tion. Some further remarks ensued, after which Thomas Armstrong, Esq., 
read a description of a new Colossal Steam Electrical machine, and on some 
phenomena attending the production of electricity by steam. This was oh- 
served by the President and others to he the most powerful engine yet 
brought into action. 

Freezing of Water in Red-hot Boilers. 

2. Professor Bovzicx related the results of experiments ou the spheroidal 
state of bodies, aud the application of this knowledge to steam-boilers, and 
on the freezing of water in red hot vessels. The chief points of the commu- 
nication which was given in French were, that when water was projected проп 
a hot substauce it assumes a spheroidal shape, and that although the vessel 
was above the hoiling point the water was below it. When it is allowed to 
cool down, contact takes place aod the water suddenly boils, thus showing the 
apparent phenomena of cooling and hoiliog. When a liqnid suhstance which 
boils helow the ordinary freezing point of water as liquid sulphurous acid is 
projected into an incandescent crucible, the sudden expansion produces such 
an intense cold that the water is frozen although contained in a white or red 
hot crucible. 

In connection with the paper, Mr. Grove called attention to the following 
practical points:—1 As regards the tempering of metals. 2. The importance 
of the experiments in connection with the bursting of steam-boilers, as pro- 
vided on a large scale any thing approaching the prevention of contact takes 
place, the engineer is lulled into security hy the effects on the safety valve, 
whilst a sudden burst of vapour is developed; aud 3 To their connection with 
the phenomena of radiant heat. 

M. Boutigny lectured in his own language and his discourse was listened 
to with great attention, and elicited great applause. The skill and success 
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which attended his experiment caused the greatest interest to a most crowd- 
ed audience, there heing above 300 members of the Associateon present. 
Water placed over a furnace of intense heat was found not to evaporate in 
the least degree uotil the vessel had grown to a certain degree of coolness 
when it disappeared ір a volumn of steam. Тһе most amnsing experiment 
was the manufacture of ice, real gennine ice, from a chemical preparation 
and water hoiled over a furnace of extreme heat! Тһе mode in which pure 
water was made to change color by the application of heat excited much 
surprise, and the lecturer was most warmly applauded wheo Пе concluded, 
and a vote of thanks to him was carried hy acclamation. The President ob- 
served that the almost incredible wonders thoy had witnessed were facts 
which came under their daily observations if they would but use their eyes. 
The whole of the experiments were hut exhibitions of the same principle 
cognizant to every washerwoman who when she tested the heat of her iron 
moistened it to ascertain the proper degree of heat. 


SECTION C. 


GEoLocy AND PHYSICAL GEOGRAPHY. 
Place of Meetiog—Senate Honse. 
President.—Rev. Professor Sedgwick, M.A., F.R.S. 
Vice-Presidents.—Rev. W. Buckland, D.D., F.R,5.; the Earl of Enniskillen, F.R.S. ; 
L. Horner, F.R.S.; W.J. Hamilton, F.R S., М.Р. 
Sevretaries,— Rev. J. Cumming, F.G.S.; А. C. Ramsay, F.G.S.; Rev. W. Thorp. 


Committee.— Baron Leopold Von Buch; Baron Von Waltershausen, of Gottingen; R. 
С. Ansten, F.G.s.; Professor Ansted, F.R.S.; C. Bunbury, F.G.S.; Sir Н. De la Beche, 
F.R.S.; Captain Sir E. Back, F R.S.: 5. Clarke; Dr. Dieffenhach; Sir Ph. de Grey 
Egerton, Bart. M.P.; Dr. Falconer, F.G.S.; Sir C. Fellowes,; Professor E. Forbes, 
F.G.S.; Professor Forbes, Е.П.5.5; б. B. Greeoongh, F.K.S.; К. Griffith, M.R.I.A. ; 
R. Hutton, F.G.S.; W. Hopkins, F.R.5.; Н. L. Lindsay; К. I. Murchison, F.R.S.; 
Lord Northampton, Pres. R.S.; Prof. Oldham, M.R.I.A.; Professor Owen, F.R.S.; 
Professor Phillips, F.R.S.; Н. Е. Strickland, F.G.S.; the Dean of Westminster, F.G.S. 


The Geological Section is usually the most attractive at meetings of the 
British Association, and the committee consequently appointed the largest 
and most important room at their disposal as its place of meeting-—the 
Senate-house. А large platform was erected at the west end for the officers 
and committee of the Section, and there were present Professors Sedgwick, 
Buckland, Murchison, Ansted, &., се. 

Professor Sedgwick read the first paper on The Geology in the vicinity of 
Cambridge. 

Mr. Murchison read the substance of a letter he had received from Mr. 
Ferdinand Oswald, of Breslau, in Germany. stating that in the neighbourhood 
of where he lived had been discovered an oasis of Silurian rocks, rarely dis- 
covered in Germany, and what was of the greatest interest, in this spot which 
covered only about 1500 acres were to he found Russian, English, Scandina- 
vian fossils mixed in a manner never seen before. 


Organizalion of Shells. 

The President said that the attention of the meeting would he first called 
to the continnajion of the report of Dr. Carpenter, onthe Structure of Shells, 
deduced from microscopic observation, 

Dr. Carpenter said he appeared hefore the meeting under great difficulties, 
His year had heen curtailed three months, and as there was but one artist in 
London who conld properly make the drawings, and be had been engaged in 
completing what was required hy the Association for the publication of the 
first part of his report, he could not produce the large drawings he had ex- 
pected for the illustration of his subjects. Me was glad to hear the learned 
President introduce him as with the avowal of his belief that shells do pos- 
sess an organic structure, hecause a most distinguished foreigner had very те- 
cently douhted this, because they break in crystalline fractures. The foun- 
dation of his theory was his helief in the analogy that he could now prove to 
subsist hetween shells and the skins of animals, and there was no 4 prioré 
reasons against the theory, for he expected to find in shells a cellular con- 
struction, and when he examined into them he found it. Не then called the 
attention nf the meeting to sections highly magnified of the Jcrebratuie 
which, amang other extraordinary appearances, had perforations which 
showed that the animal matter must have passed through them. He had at 
first thought they were to let in the water, but he was now convinced that 
they were part of a glandular process. He had come to this cooclusion from 
microscopic observations of fossil Terebratule. Не had found perfect uni- 
formity in all kinds of shells һе had cut up; the Pandora at first from its 
irregularities had occasioned him some donht, but he now found it corrobo- 
rating his theory. Тһе EeAinus, with its network of calcareous structure also 
corrohorates it, and on examining the soft skinned creatures of its kind, he 
had even heen enahled to recognise in them very easily the charactesistics ог 
Echinodermata. Не sbowed drawings of the magnified spine of the Cidaris, 
and he had no doubt the animal every year added a layer to the spine. He 
found in the stems of the Penfacrinus perfectly symmetrical reticulations, 
and the Nummulites supported the theory, which showed the advantage of is 
to Geology. 4 

Dr. Buckland said he considered the discovery of this theory of the highest 
importance hoth to Geology and Physiology, which gave the power of fixing 
genus and even species to fragments no larger than a pin's һеай. А new 
aim had сеп afforded to the geologist by it, and he as well as the physiolo- 
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gists must hail the microscope with joy. Dr. Carpenter has stated that 
species might be determined hy this theory. In his (Dr. Bucklaad’s) Bridge- 
water treatise he had approached somewhat near to it, for һе had there ex- 
hihited patterns which all resembled each other when belonging to the same 
species. Пе entirely agreed with Professor Sedgwick in his encomium on 
the skill and ability with which Dr. Carpenter had conducted this important 
investigation. 


Power of Land Snails to form Holes in Rocks. 


Dr. Bnckland said he had now to lay before the meeting the result of his 
Investigation * On the agency of land snails іп forming holes in compact 
rocks.” Не was now convinced that by meaas of an acid with which they 
were provided snails could make perfarations upon the most solid forms of 
limestone. Не had been often asked why, if this he true, they do not find 
where snails were abundant that they had holes like mice. Now he had 
been enable: to get at something like the rapidity at which these creatures 
worked, and he now felt assured that when a hole was found two or three 
inches deep, it had two or three thousand years to make it. lis attention 
had first been called to this subject hy a discussion on the perforations 60 ft. 
high at Tenhy Castle, which by some were taken tobe evidenced of a raised 
beach, but hy himself as the workmanship of land saails. At Plymouth, 
where he had first avowed his conviction, he had been met with a courteons 
laugh almost amountiag to scora, but since then he had caught snails in the 
very act, and what was more he had them with him. The perforations were 
unlike those made hy any other animals, or those made hy the salt of the 
aea combined with the carhonic acid of the atmosphere. At Boulogne his 
attention had been called tu tbe odd appearance of the rocks by the road 
side, and оп stopping to examine it he had found the snails actually at work. 
The rocks were carhoniferous lime-stone, and what was also remarkable, 
they were in a neighbourhood that offered ahuadant food for the snails, 
These perforations were never found where the rain and frosts could operate, 
but always having the apertures downwards. They were never to be found 
in the south-west projecting towards the stormy region, but under the first 
projecting sheltered rock where there are pastures for the snails, there you 
will find them. How he had come at the time taken hy the snails to сош- 
plete a certain depth was from his haviag last summer visited Risborough 
Castle, where he found perforations such as he had spoken of, but nonc more 
than an inch deep. Now the Romans had left this 1,500 years ago, and pre- 
suming that the snails took possession at their exit, they have worked at the 
rate of one inch in a thousand years. This formed his chronometer. Tow 
he had ascertained that they worked by meaas of au acid was from taking 
a snail in the fact, and not having chemical tests with him, a lady had de- 
voteda piece of the beantiful purple ribbon of her honnet to the enquiry, 
and on gently stimulating the snail, the purple had, by means of the crea- 
tures emission, been turned as beautiful a red as ever adorned the gills of a 
turkey cock, Since then many who doubted his theory had believed it. 


Fossil Icthyosaurus, near Cambridge. 


Mr. Carter, of Cambridge, exhibited to the section a magnificent fossil, 
consisting of portions of the head and jaws of a large saurian animal belong- 
ing to the genus Ichthyosaurus, which he recently procured from the lower 
chalk, near Cambridge. Mr. С, stated, that the discovery of so large a por- 
tion of the most important part of the skeleton was especially interesting, as 
the remains of this genus of reptile were but very rarcly met with in the 
chalk formatioa, and had hitherto been confined to detached bones and teeth. 
The characters which eoabled Mr. С, to refer the present fossil to the genus 
Ichthyosaurus were pointed out, and he then proceeded to notice those in 
which it was distinguished from any of the species hitherto described. The 
name which he proposed for this new species was Ichtyosaurus campylodon, 
in reference to the peculiarly curved form of the teeth of the lower jaw. Mr. 
C. mentioned, that the preseut fossil was also interesting as it proved that 
the Ichthyosaurus of the chalk was different from any of the species of that 
genus which had been hitherto discovered in the lias and oolitic formations ; 
and therefore confirmed the observations of geolugists, that hitherto no spe- 
cies of fossil reptile, common to any two great geological formations, has 
been discovered. 


Е Geology of New Zealand. 


Dr. EnNEsT Drerrennacn read. an account of the geological features of 
New Zealand. It appears from his paper, that a mountain chain of ancient 
stratified rocks runs through the island with dykes of greenstone, anterior to 
the coal formation. At both sides of this chain are horizontal sedimentary 
atrata with fossil remains, shewing them to belong toa very recent formation. 
There exists many older volcanie rocks, as basalta and agate porphyries, but 
the most interesting feature is a chain of mudern volcanic phenomena on the 
grandest scale, a burning volcano in the centre and hot springs, resembling 
those of Iceland and St. Michael, depositing a great quantity of siliceous silt. 
It appeared from Dr. Dicffenbach’s paper, that the interior is occupied hy a 
great formation of barrenpumice stone gravel, and the coasts offer no extent of 
level land. Dr. Buckland drew the conclusion from the nature of the rocks, 
that the island was little suited to agriculture. 
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SECTION D. 


Zootocv AND Botany. 
Place of Mevting—Philosoplicel Society's Rooms. 
President.—The Rev. Professor H2nslow, 


Vice-Presidents.— Bishop ol Norwich; Professor E. Forbes; C, С, Babingtor, Ғ.1,5.; 
Rev. L, Jenyns, F.L.5.; W. Oyllby. 


Secretarles—í,. Lankester, M.D., F.L.S., T. V, Wolleston. 

Committee— Prnfessor Allman, R. Ball, Professor Т. Bell, Dr. Carpenter, W. Clear, Dr. 
Dauheny, Dr. Falconer, Dr. Fleming, J. E. Gray, Dr. Hoogkin, Е. W. Hope, Dr. King, 
Dr, It, Latham, Ё. MacAndrew, А. Nasmyth, Professor R. Owen, Dr, Pritchard, Dr, 
Richardson, W. Spence, W. Thompson, W. Var:ell, 

On Mons. FrzEAv's process of etching daguerreotype plates by Mr. GoApny. 

In а Daguerreotype portrait the black parts of the plate consist of ailver, 
the white portions of mercury, and the intermediate tint of a mixture of the 
two , the degree of darkness or light depending upon the excess either of the 
silver or of the mercury. 

In converting a Daguerrentype into an engraved plate it is necessary to etch 
away tho dark parts and to leave the white untauched. The important part 
or the process therefore, consists in the production of а menstrnum capable 
of receiving the silver without attacking the mercury, and the finid used for 
this purpose is the following :—Dilute nitric acid; nitrous acid ; chloride of 
sodium, and nitrite of potash. 

The nitric acid is so far diluted that no decomposition can take place until 
the mixture be heated when the chloride of sodium and nitrite of potash 
are decomposed and chlorine аяй nitrous acid are evolved; these attack 
the ailver and consequently those portions of the daguerreotype which are 
undefended by the mercury, whilst the mercurial depusit hecomes analogous 
to the ordinary etching ground of engravers, and protects all those parts of 
the plate that are covered with from the action of the corroding fluid. 

After a time those portions of the plate that have been acted upon by the 
chlorine, «сс, become covered with a protecting coat uf chloride of silver; this 
must be removed hy dilute liquid ammonia, when the biting may be conti- 
nued (if necessary), hy a fresh sapply of the mixed acid. 

The plate being now slightly 0%/2еп, it is to be inked and allowed to dry, the 
surface is then thoroughly polished, the ink still remaining in the corroded 
portions of the plate. It must then be gilded by the electrotype, those parts 
alone receiving the gold that has been previously polished. ‘Ihe ink is then 
dissolved out of the hollows by potash, and the gilded surface now constitutes 
the etching ground in place of the mercury, aud the biting may be continued 
by nitric acid after the manner of engravers. It cannot be expected that the 
above process should produce a finished picture, but slight assistance from 
the hand of an engraver will speedily accomplish this. 

The engravings produced of the nervous systems of Aplysia and Tritonia, 
the latter nuch magaified, and the nutrimental organs 2n situ ofa caterpillar, 
sufficiently demunstrate the successful application of the daguerreotype to the 
purposes of Natural Tlistory ; the details being faithful and minute, and the 
texture of the several tissues represented to an extent that is truly wonderful, 


Guano. 


Mr. Trevelyan made a communication on the guano of the Faro islands. 
As the supplies of this manure from the African coasts have become greatly 
lessened, and in many parts almost exhausted, it is desirabla to look out for 
new sources from whence it шау be obtained. Тһе guano of these islands is 
derived from the Cormorants and is to be obtained in large quantities, whilst 
the quality is considered to be quite equal to that obtained from Peru or 
Ichaboe, 


SECTION E.—[Medical Science.] 
Place of meeting—Anatomical Lecture.100m, пеш the Botanie Garden. 
President —Dr. Haviland. 
Vice.Presidents— Professor Clarke; Professor Fisher; Dr. Hodgkin: Dr. Lathum, 
Secretaries —R, Sargent, M. A., M, К. і. A. ; Dr, Webster. 
Committee—Dr, Budd ; Dr. Laycock; Dr. Merriman. 


SECTION F. 


STATISTICS. 
Place of meeting— Lecture Room, Great-conrt, Trin.coil. 

Presideot— Earl Fitzwilliam. M. A., Е. R. S. 

Vice-Presidents—Lord Sandon, M. P.; Colooel Sykes, Е. К. S., Sir Charles Lemon, 
Bart., Е. R. 5. ; Professor Pryme. 

Secretaries — Joseph Fletcher, Esq., Dr. Cooke Taylor. 

Committee —Sir. J. Boileau, Colonel Everest, His Excellency Edward Everett, J. Неу- 
wood, Е. Н. S., Eaton Hodgkinson, Sir J. Johnston, Bart., Sir C. Lemon, Bart, К. 
Moncton Milnes, M. P., б. К. Porter, M. Julien, Shafto Adair, 

Trade and Navigation of Norway 

The first paper was read hy Mr. Porter, and consisted of observations on 
the Trade and Navigation of Norway, arranged by Mr. Richard Valpy. it 
stated that the chief export trade of Norway consists of the produce of her 
forests, fisheries, and mines. Тһе most extensive forests are in the interior, 
and chiefly are property helonging to the peasantry. For some years the 
timber trade has been gradually changing its course; formerly England was 
looked upon as the chief market, aud in return England retained almost the 
exclnsive trade in manufactures, but a few found its way from other coun- 
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tries. From 1809, the period when the English protection system extended 
in favour of Canada. the decline of the trade with England commenced, and 
in the same proportion as the exports to England fell off, did the nse of Bri- 
tish manufactures decrease. Натћигрћ and the German States also became 
new markets for this doscription of Norwegian produce, and German manu- 
factures superseded in а great measure those of England. А table was then 
read, showing the great exports of Norwegian timber. The paper then 
treated of the managment of forest iu that country (Norway.) Much has 
been said about the decrease of the woods іп Norway, but it is generally ad- 
mitted by those conversant with the subject that the reproduction is as rapid 
as the consumption. The fishing trade is next in importance to the timber 
market, fish heing exported to a great degree (the paper here gave a list of 
the various fish to he found iu this interesting conntry,) all of which in- 
creased witb the exception of lohsters. Іп the last three years, since 1841, 
the annnal average exports have not much exceeded 500,000. Тһе chief 
market for salmon was Denmark. For several years the salmon trade was 
very prosperous, hut of late it had heen very limited. This was found to be 
owing to immense shoals of sharks. The discovery was made by two ships 
being sent аш for salinon; when eight ships were fittted out for shark 
fishsng in 1311, and 20,000 of these voracions auimals were captured, aud 
their numbers did not appear at all diminished. Norway was increasing in 
importations, especially in coffee, tobacco, cotton twist, and an immense 
number at other articles which the paper enumerated; and there was a great 
probability of our trade with Norway increasing from the impetus given to 
trade by the revision of the tariff. The paper was very elaborate and ap- 
peared to yield great satisfaction, 


SECTION G. 


MECHANICS. 


Place of meeting— Lecture Room under Public Library. 


President—Sir George Rennie, F. R. 5, 
Nice-Presidents— Professor Willis, Е. R. S., Wm. Fairbairn, Sir John Guest, M. P., F. 
Scott Russell, F. R. S., Edin. 


Secretary—Rev. ХУ, Т. Kingsley. 

Committee— Jobn Taylor. F. R. S. Richard Roberts, C. E., Eaton Hodgkinson, F.R.S, 
J. F. Bateman, C. E., J. Dent, P eter Claref Joseph Whitworth, C. E., J. Jessop, Rev. B. 
M. Cowie, T. Cooper. 

A paper was read by Dr. Booth On a method of converting Rectilinear into 
Ratary motion. The following paper was read by Dr. Greene. 

On Mr.Nasmyth’s steam hammer for pile driving. 

Before entering upon the action of Mr. James Nasmyih's patent steam 
pile driver, as many members may be present who have not beard my de- 
scription of it at our last meeting, I shall with permission briefly advert to 
to its principle, without entering into a detail of its construction. 1% con- 
sists of a steam cylinder, closed at the bottom, but the top has openings to 
allow the passage of air. А piston works in it, having its rod passing through 
а steam tight aperture in the bottom. To this piston rod the monkey, or 
driver, which weighs 23 tons, is attached, and by which it is suspended. The 
machine is worked by high pressure steam, which being admitted at the bot- 
tom of the cylinder by the induction pipe raises the piston, and with it the 
monkey attached to it. The instant it arrives at the height required, it closes 
the induction pipe, and opening the eduction pipe (also at the bottom of the 
eylinder,) the steam escapes, and the piston with the monkey attached to its 
rad falls freely upon the head of the pile. A large heavy cap of iron with a 
hole to allow the head of the pile to pass through slides between two upright 
standards, and gnides the direction of the pile. The monkey and cylinder 
also follow the conrse of the pile, gnided by the same uprights, between 
which they slide. 

Tam highly gratified in being able to lay before the Association an acconnt 
of the action of the very ingenious machine of which I have just given a brief 
outline. 1 extract the report from a letter from Devonport which I yester- 
day received from my friend James Nasmyth, the inventor. In the first trial 
with a part of the machine at the manufactory it drove a pile 14 inches 
square and 18 feet in length 15 feet into the ground with 20 blows of the 
monkey, the machine then working 70 strakes a minute; the ground was a 
coarse gronnd embedded in a strong tenacious clay, performing this work in 
17 seconds. The entire machine is now in fnll action at Devonport for the 
embankment to be erected there to keep out the sea, and form an immense 
wet dock to enntain the royal steam navy, Пе describes it as going far be- 
yond what he had dared even to hope for, and that it is truly laughable to 
see it stick vast 66 feet piles into the ground as a lady would stick pins ioto 
her pincushion. The entire time of operations required to be performed on 
each pile from the time it is floated alongside of the stage until it is em- 
bedded in the solid foundation of slate rock is only 44 minutes. The great 
stage which carries the machine, boiler, workmen, and everything necessary 
trots along on its own railway like a wheelbarrow, it moves on the diameter 
of a pile the moment it has finished the last. It picks the pile np ont of the 
water, hoists it bigh in the air, drops it into its exact place, then covers it 
with the great magie cap, which follows it as it sinks into the ground, then 
thump goes the monkey оп its head, jumping away 75 jumps a minite. At 
the first stroke the pile sank 6 ft., its advance gradaully diminishing nutil io 
the hard ground above the sound slate rock it was reduced to 9 inches. 
Nothing can prove the superiority of the principle of Nasmyth's brilliant in- 
vention of getting his momentum by a heavy weight moving with small ve- 
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locity, over the same momentum, as got on the old principle, by a light 
weight moving with great velocity, than the state of the heads of the piles as 
driven by each process. І beg leave to call your attention to this sketch of 
two heads of piles, one 56 feet long driven by a mnnkey of I2 cwt, falling 
from a great height, aud making only one blow in five minutes, and requiring 
20 hours to drive it; this, though protected hy a hoop of iron, is so split and 
shattered on the head that it would require to be re-headed io drive it апу 
further. The other, although 66 feet long, was not even supported by an 
iron hoop. and the head is as smooth as if it were dressed off with a new 
plane. Jt was driven with a hammer 50 cwt, and only 3 feet fall, making 75 
blows a minnte, and was put in its place and finished in 43 minntes, I beg 
leave to observe that in addition to other great advantages of driving hy & 
heavy weight over that of driving by a light weight is the immense saving of 
labour, or whatever moving power is employed. Momentum being the pro- 
duct of weight multiplied hy velocity, you may get the same momentum in 
various ways by varying both the factors ; hnt where the velocity employed 
is that produced hy the action of gravitation the greater the velocity em- 
ployed, the greater is the loss of power. Suppose for example we want a 
momentum 16, a weight 8, with velocity 2 will give it, and let us suppose 
that velocity created hy the weight of falling froma height of 3 feet, we can 
get the same velocity by employing a weight of 4, 04 velocity 4, but to 
create that velocity by falling, the bady must fall from a height of 12 feet, 
or fonr times the former height, the velocities being only as the square roots 
of heights ; now it is evident that it will require double the power to raise 
4lb. 12 ft. high as to raise 8lb. 3ft. high, so that there is a loss of one half 
of the power employed in the latter case, This new and powerful agent I 
expect will produce great national results in the contemplated harbours of 
refuge which are to he formed along our coasts, and the recovery of vast 
tracts of land fram the sea, and which it will now be as easy to effect, as, 
before the operation of this new power, it wunld have been diflicult, and in 
many iastances impossible, 1 shall only add in conclusion that the site of 
that great national work the Royal Steam dock at Devonport was actually 
planned and laid out on the faith of the powers of the pile driver; as infer- 
red from those of its sister machine the patent steam hammer with whose 
worderful performance the Admiralty had heen previously acquainted, and 
which is also the invention of the same talented individual to whom not 
only his own country, but the most remote regions of the civilized world are 
во deeply indebted. 


A meeting took place at Section A room to take into consideration the 
best mode of conducting simultaoeously the Magnetical and Meteorolngical 
Observations, in all the first class observatories. The meeting was attended 
by several distinguished foreigners interested in the question, aud by Mr. 
Airy, and other English philosophers; Sir J. Е. W. Herschel was in the chair. 
Mr. Airy objected to a proposal of three hours, and also of fonr, and pro- 
posed a resolution as follows :—'' That where it is fonnd inconvenient or im- 
possible to take the observations at every hour, they should be made every 
two hours, and these hours should be the even hours of Gottingen mean 
time.” ‘This motion was assented to, and also another that mean Gottingen 
time should be used. 


TERRESTRIAL MAGNETISM. 


The Astronomer Royal delivered a discourse in the Senate House, on the 
recent progress of Terrestrial Magnetism. 

Sir J. Е. W. Herscuen was in the chair. 

Mr. Atry, the Astronomer Royal, began by stating that he shonld treat 
the subject in a large and general view, though it wonld be necessarily very 
imperfect. He presumed every onc knew the construction of the compass and 
the properties of the mognetic needle, and explained the meaning of the 
“dip of the needle,” at Cambridge the dip at this time was 70 deg. from the 
horizontal. The dip and horizontal directions were different at different parts 
of the eaath. The horizontal force of the attractive power of maguctism was 
determined by the vibratory тойоп given ta a needle, by removing it by an= 
other force from its own directive power; power would endeavour to restore 
the needle to itstrue position, but the impetns gained in the action carried it 
heyond the magnetic north, and thus caused vibration as of a pendulum, and 
the horizontal force could then be determined by the number of vihratious in 
a given time. This much of magnetism was known at the heginning vf the 
of the present century, together with the fact that about the year 1600 the 
needle pointed east of the north meridian, that soon after it painted to west 
of north, and increased in this direction until it attained an angle of more 
than 23 degrees ; it is now so nearly stationary that it cannot be determinately 
settled whether it will go farther westward or return ; suspicion was strong 
that it was on the point of returning. The construction, or rather the mount- 
ing of the present dip needle was explained; it has ап axis at right angles to 
its directive power, resting on knife edges, that is, steel excecdingly hard aud 
sharpened, or agate; with thisit was found that the dip could he determined 
within a few seconds. It had been discovered by Graham that the needle had 
a diurnal oscillatinn, and that it mady a great western spring at 2 P.M., and 
was most eastern at 8 A.M. and 8 p.m.; this occurred with great regularity, 
and attracted much attention, and the Astronomer Royal thought it might be 
in some way caused by the sun. The next portion of the snbject was on 
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magnetic storms or disturbances, the first of which observed to be simulta- 
neous was noticed by Graham and a Swedish philosopher, and so far as they 
could then judge, the times of oscillation seemed simnltaneons, Afterwards 
similar coincident disturbances were noticed at Paris and Stockholm, and it 
was always perceived that these great disturbances were occasioned by, or at 
least accompanied with, an exhibition of the Aurora Borealis. This peculia- 
rity had been fully cunfirmed by the observations at Greenwich, it having ap- 
peared that in all extraordinary oscillations of the needle, an Aurora Borealis 
was either visihle there, ar at no very great distance. The ncedles for these 
nice determinations of magnetic force were suspended by two threads of un- 
spun silk, and not on the old construction of being supported ou a pin; by 
this method friction was hardly possible ta interrupt the full play nf the needle 
to any sensible amount The magnets in common use, at present in the mag- 
Netic observatories, were from 2 to 4 fcet lung; hut a German philosopher 
was now using a “ pigmy” magnet of only an inch in length, and found it 
much more powerful than the longer kind, owing to the greater facility of 
thoroughly hardening so small a piece of steel. Mr. Airy thought these 
“ pigmy” magnets would ultimately take place of larger anes. Mr. Airy con- 
cluded his опр and deeply interesting lecture by a hope that ere long спе of 
the swings of the needle shonld be thoroughly compared : the observations of 
this particular swing being collected from all the magnetic observatories now 
ia existeace; then we might hope for some knowledge on this obsenre 
science. 


In recording that portion of the annual labours ef the British Assc- 

ciation which bears more immediately on the interests of practical arl, 
we cannet conclude our report without an observation ortwo on the re- 
sults exhibited. An annual meeting for the express purpose of ad- 
vaneing science might fairly be expected to obtain the entire concur- 
тепсе of public respect. A society beating оп ifs muster-roll the 
names of the Astronomer Royal, M. Boutigny, Dr. Buckland, Sir Wil- 
liam Hamilten, Dr. Peacock, Baden Powell, Prof. Pryme, Sir George 
Rennie, Professors Sedgwick and W lieatstone, &e., ought, ene would 
suppose, to have authority almost supreme inthe matters of which it 
takes cognizance ; and yet it will seem an incomprehensible mystery 
te the succeeding generation, that this society lias been more ridiculed 
and more abused than ағу ether learned society in England. The 
national feeling for some reason or another is directly against Peripa- 
telic philesophy. On the continent, indeed, the séances of ambulatory 
заталіз are reported in the publie journals with all the gravity with 
which journalists nsually recerd what they do not undeistand. But 
the English people have the idea that men of science ought zol to be 
са, ought no! to chaperon ladies at flower-shows, ought not to wear 
white kid gloves and polished French boots, ought no? to travel from 
town to tewn with their boxes of models aud diagrams and specimens 
like licensed philosophie hawkers. Хо one can fancy Newton doing 
anything of the kind, nor Euler, пог Des Cartes. The old philoso» 
phers were not itinerunts. The resuits of their labours were not dis- 
played to “ fashionable audiences," they did not dispute before 
“ ladies in full evening dresses." Their discoveries were the result 
of patient midnight iabours; of quiet undisturbed reflection; long 
painful night-watchings, und secret toil in solitary chambers. The 
fruits of their industry appeared before the world in scientific 
“memoirs” and “transactions,” in publie letters, or in academical 
theses; but the exeitement and noise of a ‘fashionable audience" 
were deemed altogether inconsistent with the successful pursuit of 
science. We scarcely know why this feeling, which seemed obviously 
just in days of yore, should be false nuw. The vehicles for commu- 
Nicating scientific discoveries in the form of memoirs are surely as 
accessible, and more accessible than ever. We sce in the transactions 
of the British Association this year mnch that is valuable and more 
that is interesting, but we see nothing which might not have been pub- 
lished to the whole world without the expense and trouble of a meet- 
ing like the present. Ridicule is always disagreeable, but when it 
falls upon these who are really greatest of modern philusophers it 
becomes a positive public injury. It is folly, if no worse, to affect, as 
some do, lo treat these great men with ridicule. Contempt aimed 
at such men as Sir William Hamilton and Professor Airy must ne- 
cessarily be reflected back upon the puny assailants. But still there 
must be some real tangible cause of complaint when the sneer is con- 
stantly reiterated, and the dissatisfaction universal. Were that cause 
removed, there is little doubt that the respect, which Englishmen 
usually pay to men of science, weuld be liberally bestowed upon the 
British Association; and they who bear office in it would advance not 
only their own dignity but the interests of science itself, by devoting a 
pertion of their time to investigate the causes of the present public 
dissatisfaction and consider the means of removing it. 
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June 9.--П. E. KzNnaAur, V.P., iu the Chair. 


A paper was read, illustrated by models, explanatory of an “ Improved 
Mode of Ventilation of Buildings, Ships, е.” invented by Mr. J. Kire. The 
plan is likewise adapted for the prevention or cure of smoky chimncys, for 
which purpose it has been successfully applied. The improvement consists 
in the employment of what Mr. Lite denominates *a deflecting roof, or 
cow),” coasisting of a numher of Louvres аг deflectors, arranged ina peculiar 
manner at certain angles fined on the ridge of a roof or on the shaft of a 
chimney, instead of an ordinary chimney-pot; which, by presenting their 
oblique surfaces to the action of the wind or external air, a continuous cur- 
rent is produced across the roef or cowl, which occasions a strang upward 
draft, whereby the vitiated air of a crowded apartment or church may be 
rapidly drawn off, or the passage of smoke up a flue greatly facilitated, with- 
ont the employment of any mechanical arrangements that require to be kept 
in caustant motion, and consequently soon worn out, or the necessity for the 
application of any costly prime-maving power. 

A portfolio of sketches made in India and Egypt by J. H. Pillau, Esq., and 
some drawings ef Indian Monuments, forwarded by General Montcith, were 
exhibited. 


THE ROYAL SCOTTISI SOCIETY OF ARTS. 


The Society met in the Saloon, 91, Priuce's Strect, on Monday May 12, 
1845, the President iu the chair. 

The following communications were made :— 

1. At the request of the Council, an EzposiZion of Geology, in its applica- 
lion to the Useful Arts, was given by А.Ехлчрев Ross, Esq. This exposi- 
tion formed the second part of the address, the first on Mineralogy, һау- 
ing been delivered at a former meetiag. On this occasion, he limited himself 
te the geological phenomena which wight lead to the discovery of the useful 
metals, briefly describing the formations in which they occur, and the pecu- 
hiarity of the circumstances which might tend to their detection. 

2. Additional communication оп the Photographie Register Thermometer. 
By Мохво Рохтом, Esq, Е.К.5.Е. The instrument was exhibited, with 
Time-Piece and ether mechanical adaptations attached. The author described 
the methed by which the clock was made to turn the cylinder, carrying the 
paper for the purpose of Registration ; also a peculiar plan for raising and 
lowering, at the proper intervals ef time, the gas flame, by which the regis- 
tration is preduced, the flame being maintained at its full height for five 
minutes every,half-hour,—a pericd sufficient to impress the image of the 
mercurial column en the paper—and then lowered to а mere point. He 
farther discribed a method by which the registeriog cylinder might be moved 
by the clock at a considerable distance, a thread being the only connecting 
link between them, so that the thermometer might һе placed outside of the 
window, while the clock and gas flame remained inside. Пс farther stated 
that, hy proper arrangement, the same clock might be made to register the 
indications both of a barumeter and a thermometer, or even of a barometer 
and two thermometers, one placed in the sun, the other in the shade. 

3. Additional Notice of Mr. К. Bryson’s Se/f- Registering Barometer, with 
remarks, showiug that uo Correction for Temperature will be necessary in 
this Instrumeat. By Avex. Bryson, Esq, У.Р.--Не exhibited an acenrate 
method of determining the expansion of merenry from iacreased temperature 
in the standard barometer; and demonstrated that the syphon barometer, 
used as а self-registering instrument (as formerly described to the Society), 
aud observed by the shorter limb of the syphon, requires ашу a correction 
of 0:006 inches for 60 degrees Fahrenheit. Mr. Bryson also described Ше 
results obtained from his hourly barometric register kept during two years, 
and remarked the extreme similarity cxisting between these and the obser- 
vations of Professor Forbes duriag three years at Colinton. 

4. Description and Drawing of a Compress for checking Iamorrhage fol- 
lowing the extraction of a Tooth. By W.A. Ковкктз, M.D.— The ditiiculty 
of arresting alveolar hemorrhage, or contiuned bleeding from the sockets, 
after the extraction of a tooth, which in some instances has terminated 
fatally, led Dr. Roberts to turn his attention to the subject. Не expects by 
the aid of his compress, one being adapted for the upper jaw, the other for 
tlie lower, to be able to apply the necessary pressure upon the bleeding ves- 
sel, doing away with the tieing up of the head with bandages, ac. lle effects 
this by means of a small padded bolster, so arranged as to communicate, by 
means of a moveable bar or rod, with a small stopper fitted on the end of 
the bar, and which can һе placed in any position in the month, and secured 
there by means of small regulating screws, the bolster externally, and the 
stopper internally, forming the antagonist pressure ; the expected advantages 
being a continnous and uniform pressure, with little annoyance to the pa- 
tient. 

5. Mr. Alexander Bain, the patentee, exhibited and described his Electro- 
Magnetic Telegraph.—Oue nf the varieties of this telegraph was exhibited in 
action. This was stated to he by far the simplest of the electric telegraphs 
which have been inveated. lt acts by means of a single wire, and сап һе 
laid down at the rate of about 504. per mile, besides the telegraph apparatus, 
which will cost about 127. for cach station. When any signal is given, it is 
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known at al the stations instantaneously, and by a simple contrivance, it is 
known ѓо which, or from which statinn the message has heen sent. One of 
these telegraphs is to he shortly laid down on the railway from Edinburgh 
to Glasgow. Мг. Bain also explained the way in which he made the dis- 
covery leading to the simplification of the electric telegraph, 


PRICES OF PLATE GLASS. 
(From Lavion’s Builder's Price Book.) 


The following are the priecs of plate glass agreed upon һу the manufac- 
turing companies. The table shews that the public receive more than the 
full benefit nf the reduction of the tariff. 
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FüaxwaAN's SHIELD or AcmiLLEs.— The cnduring celebrity of this truly 
great work, and the high hoaour it has conferred upon this country by vindicating the 
national claims of British szulptors to a high rank among those pre-eminent for taste, 
judgment, and execution, have suggested the propriety of making a series of engravings 
from what Sir Thomas Lawrence, in his eulogium oa Flaxman at the Royal Academy, 
described as * a divine work, unequalled in combination ot heauty, variety, зоб grandeur, 
which the genius of Michael Aagelo could not have surpassed. We have been favoured 
with an iaspection of these eagravings by Mr. Freebairn, who has been long employed 
upon them; and feel that we scarce can adequately express our appreciation of his efforts 
and auccess. Тһе compartments аге seven ір number, of which six, forming the series af 
consecutive groupings—the embodiments cf Homer’s mighty shadows ; the Marriage, the 
Judgment, the Battle, the Reaping and Ploaghing, the Vintage, and the Attack ор the 
Flock һу Lians—a:e already completed ; the seventh, АраШо in the Car, forming the сеп- 
tre piece, is at present in progress. ‘Che exquisite finish of these engravings, the chaste- 
ness of the execution, and the boldness of relief, so perfect that the sight requires the aid 
of а grosser seuse to coovince the miad that the surface is not emhossed, place them nearer 
the level of their ereat original than can well be conceived. The whole are so arranged 
that they are capable of heiag combined in one, formiog to the eye ап exact couaterpart 
of the original, the size being precisely the same.—‘ Times.” 


LIST OF NEW PATENTS, 
GRANTED IN ENGLAND FROM MAY 29, To JUNE 25, 1845, 


Sir Months allowed for Enrolment, unless otherwise expressed. 


Charles William Firchild, of Birmiagham, gentleman, for “ ап improved cuttiog, alicing: 
griudiug, and rasping machine."—Sealed May 29. 

Charles Keene, of Sussex-place, Regent's-park, Esq., for " Improvements іп hoots, 
shoes, gaiters, overails, aad other like articles of apparel.”—May 29. 

John Naylor, of Goole, in the West Riding of York, agricultural implement manufac- 
turer, for ** Improvements ia the machinery or apparatus for crushing, tearing, aud pul- 
verizing arable land."—May 31. 

John Masters, of Weltord.place, Leicester, gentleman, for ‘certain improvements іп 
trouser fasteninga, aod in attaching the агте, and also іп the application of ао elastic 
Material or fabric to trousers, and other articles of dress."— May 31. 

William Palmer, of Sutton-street, Clerkenwell, for '* Improvements іп the manufacture 
of candles and lamps, and shades or chimneys."—June 2. 

Cornelius Whitehouse, of Wolverhampton, рпа harrel manufactnrer, for ** Improve. 


ments іп aiachinery for welding aad hammeriag, and іп the menutacture of gun barrels 
and other tubes."-—June 3. 


William Lucy, of Birmingham, miller and haker, for “ Improvements in preparing 
dough."—Juue 3. 

Moses Poole, of the Patent Office, Chancery-lane, London, gentleman, for “ Improve- 
ments in the cunstructioa of vessels to contain liquids aud sulistances, and ia the means 
ot impregnuting liquids with gases, and in drawing off auch liqnids [rom such vessels, and 
in closing such vessels,” —June 3. 


Joba Reading, of Birmingham, manufacturer, for “ certain improvements ia fasteaings 
for articles of dress," —June 3, 
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John Davis, of Brettell-lane, Stafford, glass manufacturer, for **a certain improvement 
or certain improvements in or applicable to lamps.'—Juae 3, 

William Coston Aitken, of Birmingham, clerk of works, for “а certain improvement, 
or certaia improvements іп ornamenting cornices, ends for cornice poles, and other rods, 
curtain bande, aad certaia other articles."—June 2. 

John Lionel Hood, of Saint John’s Woad, gentleman, for " Improvements ia the ap 
plication of motive power for locomotive and other purposes.” (А commmnnication.— 
June 3. 

William Newton, of Chancery-lane, civil engineer, for certain improvemeats in dyeing 
cotton, flaxen and hempen yarns and fabrics." (А communication.)—June 3. 

Pierre Thirion, of Hitt’s place, Clerkenwell, tur skin dresser, for *'certain improve- 
ments in dressing furs and skins." (А commnnication.)—June 3. 

William Brent Brent, of Gower-street, Bedford-square, harrister-at-law, for “ certain 
improvements in machinery for cutting or excavating and removiag earth.’’—June 3. 

Thomas Lawes, of Old Kent Road, Surrey, gentleman, for “ 1mprovements in propell- 
ing carriages on rail and other raads, and boats or vesseis on canals or rivera, which im- 
provements ere also applicable to machinery in geaeral,"—June 3. 

William Palmer, of Sutton-street, Clerkenwell, manufacturer, for **Improvementa in 
working atmospheric railways, and in luhricatiag railway aod other machinery."—June 3. 

Joseph Cliff, of Wortley, fre brick manufacturer, for ** Improvements in the manufac- 
ture of alum, and of aluminous com; ouads, from a substance not hitherto used for that 
purpose, and in the praduction of aa improved fire.clay from the residuum thereol,?— 
June 5. 

Henry Carr, of Abingdon, Berks, hntcher, for *' certain improvements іп the coustruc- 
tion of temporary roots or coverings."—Juue 5. 

James Hard y, of Birmingham, gentleman, for * Improvemeota in the manufacture of 
metallic tubes or pipes by machmery."— June 5. 

William Willcocks Sleigh, of Stamford Brook House, Chiswick, dactor of medicine and 
surgeon, for a hydro-mechanie apparatus for producing motive power. ‘To extend to the 
coloaies only.”—June 7. 

Samuel Harvey, of Halesworth, Suffolk, cahinet-maker, for ‘‘ certain Improvements in 
aawing machinery.”—Juae 7. 

David Henderson, of London Works, Reafrew, civil engineer, for * certain improve- 
ments in cranes.”—June 10. 


Thomas Silver Shaw, of Birmingham, pawnbroker, for “а certain improvement, or cer- 
tain improvements ір the construction of raasting jacks."—June 10. 

James Murdoch, of Staple Inn, mechanical draughtsman, [or * a certain improvement, 
ог ceitain improvements in dyeiag." (А communication.)—June 10. 

John Fisher, the yonnger, of Radford Works, Nottingham, geutleman, James Gibhons, 
of New Radford, machinist, and '"Phomas Rot, of New Radford, machinist, for “© certain 
improvements in the manufacture of lace or net, and other fabrics, aad certain improve- 
ments in machinery for figuring or ornameuting lace or net, and other fabrics.”—Juae 10, 

Thomas Smith, of Wood-street, Cheapside, geatleman, for ** Improvements іп suspend- 
ing carriages, and in the construction ot wheels for carriages."—June 10. 

Joseph Washington Tyson, of Burtoo Crescent, esy., Гог * Improvementa іп fire arms 
and ordnance.” (А coamuaication.)—June 10. 


Robert Brooks, jun., of St. Alban’s, tallow chandler, [or “certain apparatus for facili- 
tating the playing on strioged musical instruments,"—June 17. 


Thomas Willls, of Maachester, machine maker aad iron founder, for '' certain improve- 


ments in machinery for spianing, doubling, and wiading cottoa, silk, woollen, and linee 
yerns, warp and weft, to he used for all manufacturing purposes to which the same аге 
applicable.’—June 12. 

Frederick Raseahorg, of Kingston-npon-Hull, gentleman, far ' Improvements in the 
arrangement or coastroction of machiaery or apparatus for propelliug or impelling ves- 
sels, aud іп steeriag or manceuvring the same,"—June 12, 

Benjamin Fothergill, of Manchester, machine maker, for ** Improvements in certain 
parts of machinery used in the preparation for spinning, and io the spinning and doubliog 
of cotton, wool, aud other fibrous substances.”—June 17. 

Auguste Cherot, of Nantes, in the kingdom of France, for ‘certain improvemeats іп 
machinery for spinning flax, hemp. and other fibrous materiala.’—June 17. 

Richard Archihald Brooman, of Fleet-street, London .gentleman, for “ certaia improve- 
ments iu machinery for weaving." (A communication.)—Juue 15. 

Charles Hagne, of Oldham, brass founder, aad William Madeley, of Maachester, ma- 
chine maker, for * Improvements іп, or applicable to, certain machines employed in the 
slubbing, roving, or preparing to be spun, ot cotton and other Bibrous substances, and an 
improved apparatus for lubricating shafts and bearings of orin such machines for the 
purpose of reducing frictioo, aod which apparatus is also applicable to other shafting and 
machiaery."—June 19. 

Michel Antoine Bertin Burin du Buisson, of Lamh’s Condnit-street, chemist, for “ new 
and improved methods for the distillation of bituminous schistus, and other hituminous 
substances, as well us for the puribeation, rectificatioa, and preparation necessary for the 
employment of the productioua obtained by such distillation for varlous useful purposes.” 
—June 23. 

Moses Poole, of Lincoln's Inn, Middlesex, gentleman, for ** Improvements in apparatus 
for withdrawing air, gases, and other vapours.” (А commnnieation.)—Jnne 23. 

Thomas Aspiowall, of Bishopsgate Church-yard, esq., for ** Improvements іп ordaance 
carriages, comprising apparatus for governing the recoil, and likewise for moving the 
piece of ordnance backwards and forwards." (А comainnicatioa.)—Juae 23. 

John Field, juo., of West Brixtou, gentleman, for “Improvements in apparatus for as- 
certaining the alcoholic straogth of liquids.” (А communication.)—Jnne 23. 

William Morris, of Thanet place, Strand, civil engiaéer, for ** Improvements іп the 
apparatus and machinery for Шад and draining laad.”—June 23. 

Thomas Clarke, of Hackney, engineer, and John Varley, of Poplar, engineer, for ‘ап 
improvement оа the atmospheric system of propulsion, which is also applicahle to other 
purposes."—June 23. 

Henry Whiting, of Southwark Bridge-road, hatters’ furrier, for ** certain improvemeats 
in machinery or apparatus for shaping the lirims of hats." (A commupicatiou,)—Juae 23. 

William Pollard, of Newcastle-npon-Tyne, gentleman, for “ certain improvemeats of 
the production of combustible gases, and in the application of the same as fuel.”—June 
23. 

Rohert Griffiths, of Havre, George Hinton Bovill, of Millwall, and George Heanett, of 
Bristol, engineers, for '* Improvemeats in the construction of parts of apparatus used for 
propelling carriages and vessels by the atmosphere, and improvements in propelling саг- 
riages and vessels hy atmospheric pressure.”—June 23. 

Joseph Zambaux, of Paris, chemist, fur * Improvements in atmospheric railways."— 
June 25. 

William Sykes Ward, of Leeds, gent., for Improvements in exhausting air from tubes 
or vessels for the purpose of working atmospheric railways, and for other purposes."— 
June 25. 

James Augustus Dorr, of the city, county, and state of New York, of the United States 
of America, for ** certain improvements in machinery or apparatus for knitting.” (A 
communicatioa.)—June 25, 
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NEW COVENTRY-STREET, LEICESTER-SQUARE. 
(With an Engraving, Plate XP III.) 


But for the shops along the ground floor, this piece of street archi- 
tecture might pass for the facade of some large single edifice; not 
that we object to the sliops, as shops, and because they are oceupied 
by persons in trade; but because they occasion a continuity of open- 
ings below, that is quite destructive of the appearance of solidity, 
and that ill accords with the boldness of all the rest. Still we 
admit the architect has done the best which circumstances will 
allows for your shopkeepers are a very self-willed and intracta- 
ble race іп such matters, and insist upon having the utmost possible 
extent of window. There is more of the appearance of support than 
usval; and windows do not actually shoot round corners. There is 
besides a degree of good taste and quietness in the general design of 
the shops, which we hope will be kept up, by its being conditioned for 
in the leases that the tenants shall not be at liberty to alter their 
respective fronts at their owndiscretion (which means discretion with 
an іп hefore it), nor to do anything at all to destroy uoiformity, nut of 
the amiable ambition of cutting a more dashing appearance than their 
neighbours, and throwing them into the shade. Overlooking the 
ground floor, as what cannot fairly be taken into account, and looking 
only at what is above it, we perceive a marked improvement прап the 
ordinary system of architectural embellishment for a series of street- 
houses, It was rather a favourable circumstance than the contrary, 
that the street itself is so short—a mere avenue opened from Caventry- 
street into the square, so that the extent of frontage does not at all 
exceed that of an ordinary facade (the length being only 105 fect, 
and the height 60 feet), and loftiness is not overpowered by length. 
There is, morcover, what is so seldom found in similar cases, the 
appearance of sufficiency of mass, the elevation being returned on the 
east and west ends, instead of the design being confined to the mere 
front, after the fashion of what Punch, or soine such malicious varlet, 
has termed an architectural *pinafore! The style here adopted, or 
we ought perhaps to say infroduced, is certainly open to objection 
from those who make ‘has heen’ the measure and standard of “ сап 
he and ought to be," and who disapprove of what does not accord 
with established authority, knowing that to be at least a safe course. 
Nor would it be difficult to show, by quoting “bookish dicta,” that we 
ought not to allow ourselves to approve of this design because it 
smacks terribly of innovation, and 1з in a composed or mixed, conse- 
quently in ап ‘impure’ style,—one іп which elements and ideas bor- 
rowed from different styles and different modes of the same general 
style are made to coalesce into something distinct from every one of 
them. In art the successful becomes the legitimate, and we are well- 
disposed to accept what Mr. Mayhew has done in new Caventry- 
street, as a very successful experiment, and a most laudable effort to 
get us ont of the confined and beaten track, which has hitherto been 
too exclusively pursued. Не may be allowed to have ‘opened up,” 
as the Scotch say, a new one for general street architecture, as distinct 
from monumental edifices, therefore very well admitting of much 
greater freedom of treatinent.. Yet though the style which has been here 
thus far wrought ont, issufficiently consistent, and well enongh applied 
in this particular instance, the same degree of floridness of character 
would not be always suitable: ou the contrary, might be apt to pall 
upon the eye ina very extended range of building. There is also 
great danger of its being overdone and caricatured by second hand 
copyists ; because, unless there be artistic feeling and intelligence of 
composition, what is meant for decoration is apt to become little 
better than mere trumpery in unskilful hands. Неге, reminiscences of 
both continental and our own English renaissance are so skilfully 
wrought into what may be designated by the generic and comprehen- 
sive term * Italian architecture, that the ensemble із sufficiently con- 
sistent and of a piece. We do not say that it will satisfy those 
who make simplicity a sine qua non,—an indispensable quality, and 
what ought also to be the predominating one on every occasion, We 
too admire simplicity; but we eS be very sorry to be able to 
admire nothing else, as some seem to make a very great merit of 
doing; for we can even admire the very reverse of it when, though 
there may not be what is generally understood by simplicity,—whbich, 
by the by, is frequently quite misunderstood,—there is that correspon- 
dence of charact.r kept up throughout, which arises from the confu- 
ence of ideas all intermingling, and expanding into one stream. Most 
assuredly tliere is very far more of the simplicity of unity, and less of 
mongrelism, in this New Coventry-Street facade than Шеге is in such 
a pseudo-Greek design as the east elevation of the Union Club-house 
in Trafalgar-square. 


Ко. 95.—Vor. VIIT.—A vcvusr, 1815. 
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THE MECHANICAL PROPERTIES OF AIR AND STEAM. 


We have received a letter from a correspondent who assumes a 
jocular signature, controverting the accuracy of two papers which we 
inserted last month, one on " The Properties of Air as a Mechanical 
Agent,” the other on “Тһе Mechanical Theory of Steam proposed by 
the Artizan Club." We greatly regret that we cannot find room to 
insert the present letter entire (it extends to 19 pages of note paper), 
as we are very anxious to encourage free discussion of scientific sub- 
jects; but as a great part of the letter is written in a jocular discur- 
sive strain, we will insert those parts only which are argumentative, 
assuring our correspondent that we will not knowingly weaken any of 
his arguments һу omission. In the paper on the Mechanical Proper- 
ties of Air, he objects to the passage which states that after tlie pre- 
liminary exhaustion is complete, and the train-piston in motion, if the 
rarefaction be uniform, “the work done by the prime mover is exactly 
measured by the quantity of motion transferred to the train of car- 
riages: for every cubic foot of air pumped out at the station, the tra- 
velling piston describes а foot of space." Оп this passage our cor- 
respondent observes, 

No« this assertion of the cquality of the work done and the power ex- 
pended by the prime mover, made here as ап axiam almost too evident ta 
require even to be stated, and on which the whole argument turns, во far 
from heing an axiom is not true, as a very slight consideration will show. 
Suppose, for the sake of easy illustratian, that the the piston of the air pump 
is the same size and moves at the same speed as the piston attached to the 
train, This evidently accords with the condition stated by * И. C.," that the 
air discharged must be equal in volume to the space described hy the travel- 
ling piston, and if the equality of power expended by the prime mover and 
the work done in propelling the train were equal, as stated in his axiom, the 
constant retarding pressure on the air pump piston ought to he tbe same as 
the moving pressure on the travelling piston—the two pistons moving at tha 
same velocity and heing of the same area, What is the fact? Why, that at 
the heginning of each stroke of the air pump there is no retarding pressure 
on the pistan, the pressure of the air on hath sides beiog equal. From this 
point till the piston has made @ of the stroke the air is gradually compressed 
between the piston and discharge valve, thus creating a constantly retarding 
force, which at 8 of the stroke, and nat before, hecomes equat to tbe motive 
force on the travelling piston. We thus sec that these two forces, so far 
from being on the whole exactly balanced, are anly in this state during 4 of 
the stroke; dur ng the other § the retarding power on the air pump piston 
ia much less tken the motive power necessary to maintain the motion of the 
train. 


We hope to be able to convince our correspondent that his abjec- 
tion does not affect the argument in question, He will observe in the 
first place that he is assuming the elastic properties of air at rest to 
be the same as those of air m motion. Ina former paper, however, 
on Atmospheric Traction, referred to in that which our correspondent 
reviews, it was distinctly laid down that the dvnamical and static. 1 
properties of air are essentially different. And in accordance with 
this fact, the paper of last month concludes by stating that two-thirds 
—not of the power—but of the s/rokes of the engine are wasted by 
the preliminary exhaustion, It is difficnlt to draw a conclusion as to 
the power wasted, owing to our imperfect knowledge of the properties 
of air in motion; but to proceed to a more direct reply, we think we 
can convince our correspondent that assuming the statical laws of air 
to obtain, his ohjection 1s untenable. 

There are two distinct classes of 
air-pumps—in the one the upper sur- 
face of the piston or sucker is open 
to atmospheric pressure fig. 1, in the 
other fig. 2, the cylinder in which the 
piston works is closed at top, having 
a centre aperture through which the 
piston-rod works, and being provided 
also with a valve opening upwards. 
Now for tbe first of these it is obvious 
that our correspondent’s objection 
cannot apply. Theair-pressure after 
preliminary exhaustion being supposed 
516. to the inch the pressure on a is 
15— 51b. to the inch. If a move up- 
wards through any distance, say a foot 
the frain-prsron will also move through 
aninch and the pressure on that piston 
is also 15 —5 lb., so that itis clear that 
for a pump such as fig. I, the work 
done and the pawer exerted are equal. 

Before however we proceed to fig.2, 
we must remark that though in fig. 1 
the train-piston moves continously forward, the pump-piston has an 
allernate action. It is undeniable we think that power expended in 

ЗІ 


Fig. 2. 


Fig. 1. 
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causing the pump-piston to descend is so much loss, because it has no 
швеи effect in drawing the train-piston forward. We make the re- 
mark because it might otherwise be made a point of argument that the 
atmospheric pressnre assists the piston's descent as much as it impeded 
its ascent. Тһе сазе is exactly analogous to that of a man hauling 
пра weight by a rope. When he has raised the weight a certain 
distance, he takes а lower part of the rope in his hand, and again 
raises the weight a certain distance, and so on. But it is certain that 
the alternate action of depressing his hands has uo direct nseful effect: 
the whole amount of available force is that exerted іп raising his 
hands. 

Now Шеп for бр. 2. Неге, as our correspondent observes, if the 
pressure in the main pipe be 51b. to the inch, the pressure on 5 will 
not be equal to the foll atmospheric pressure till Sed» of the upward 
stroke have been accomplished. It will therefore be only through 
one-third of the stroke that the retarding force on the pump-piston ts 
15 — 5 ib., whereas that force is exerted оп the trazn-piston through a 
distance equal to the whole stoke: for the remaining two-thirds the 
retarding pressure on the pump-piston varies according to its height: 
when it is at the bottom of the evlinder the retarding force is 0, when 
Érds of the way up, 101b. Thus therefore by the contrivance of a 
сар and valve in the top of the cylinder a saving is effected in the 
upward stroke. But it is all lost again io the downward stroke. For 
whatever pressnre is by thiscontrivance removed from the uppersurface 
of the sucker in the upward stroke, the sane is а зо lost in the down- 
ward stroke. Апа as that downward stroke, although it do contribute 
nothing to the progress of the train, йаз to be made, it is obviously no 
economy of power, to diminish the resz/:mg force on the piston up- 
wards to the same extent that we lose the accelerating force on it 
downwards. 

It seems, Шеп, thal wilh either kind of pomp the force lost is in 
effect the same; assuming always that the statical pressure of air is 
supposed to operate. But as this is obviously not true (in all proba- 
bility not even approximately true), it were much to be preferred that 
the statement of power wasted should be expressed as in the paper 
under disenssion—namely, as terms of strokes of the engine. In this 
way, all difficulty as to the unknown properties of air 1n motion is 
avoided, and we think опг correspondent will allow that for any kind 
of pump the number of strokes wasted is as stated in the paper. In- 
deed the waste is there underrated, for the re/urz strokes vf the air 
pumps are clearly so much loss. This consideration certainly onght 
not to have been omitted in the paper, that while the train is moving 
the number of strokes is twice as many as they ought to be, because 
for every foot the train piston advances the pump piston advances and 
relurns the same distance, 

"The strictures on tlie paper on the Artizan Club's Treatise we 
cannot so satisfactorily answer, simply becanse we do uot comprehend 
them. In saying this, we are using no editorial figure of speech, but 
stating the plain truth, that we cannot find out the ineaning of our cor- 
respundent. However, to deal by him fairly, we must give his own 
words. After asserting that the paper is full of blunders, he pro- 
ceeds— 

Many of them have ariseo from “ TI. C.” having got the idea of steam and 
steam engines so conglomerated in his brain that he cannot separate them, 
and when tbe Club is talking learnedly on steam “ H. C.'s" ideas arerunning 
riot among steam engines. You may increase the mechanical effect of a cer- 
tain weight of steam by the very same operation that diminishes the power 
of the engine. 1n the Cornisb engine, the saoner the steam is cut off the 
greater is the effect produced hy a cubic foot of water as steam, but the less 
is the power of the engine. 


On the last dozen lines of the paper he observes— 


Mark how adroitly the power of the engine is here ascertained from a for- 
mula for the power of sfeam. 


We do not know what private interpretalion our correspondent 
gives to the term “mechanical effect of steam,” bnt surely he must 
allow that if the Artiz in Club assert that an infinitely great mechanical 
effect can be produced with zo steam, they utter an aosurdity ; that if 
they assert that the friction of the piston depends on the temperature 
of the steam which Лаз acted upon it seme time previously, they utter 
an absurdity; if they say that the power of an engine is always exactly 
doubled by using a condenser, they utter an absurdity; and if they say 
that the amount of a force is dependent on the work it has to do, they 
utter an absurdity. Will our correspondent undertake to say that 
these blunders cease to be blunders by giving a particular meaning to 
the phrase “mechanical effect?” Will he deny that such errors would 
be disgraceful in a eummon mechanic, and are absolutely revolting in 
those who underiake to teach, armed with all the authority vf inathe- 
matical symbuls ? 

The last argument of our correspondent is, that many of the Artizan 
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Club's theories are taken from "Tredgold. This makes the malter no 
better. We are amongst those who think that it is xo? a necessary 
cousequence that, because a theory comes from Tredgold, it is there- 
fore true. His own editor, Woolhouse, has been compelled to correct 
mathematical errors for which a schoolboy would be punished. We 
allude now, more especiallv, to the investigations connected with 
rotary engines. The position, then, in which our correspondent puts 
the treatise of the Artizan Club is this,—that it is not only ап erroneons 
but a dishonest prodnction, fur the matter is taken from Tredgould 
without the slightest acknowledgment. Our correspondent, how- 
ever—to do him justice—reprobates the plagiarism as warmly (or more 
warmly) than we ourselves should have done. То conclude—he is 
clearly one who /Azn£s, though sometimes, he will forgive us for say- 
ing, he thinks hastily. It isa hard matter to attain the truth in phy- 
sical investigations; but we put ourselves absolutely beyond the pale 
of philusupby by forming intemperate and undigested conclusions. 


ACCOUNT OF IMPROVEMENT OF THE NAVIGATION OF 
THE RIVER CLYDE. 


(With an Engraving, Plate ХІХ.) 
(From a Memoir addressed to M. Авлво, for the Royal Institute of 
France, by W. Baty, Esq, C.E., eor of the Royal Society of 
Edinburgh, and the Geological Sucrety, London, &с., $c.) 


As the improvement of the navigation of the river Clyde has been 
one of the most successful engineering operations achieved in Great 
Britain, а few short observations regarding this subject may be inte- 
resting. The river Clyde may be said to have been the cradle of 
steam navigation in Europe, and on the banks of that river was born 
the illustrions Watt. 

The following is a list of the various reports which have been made 
regarding the improvement of the navigation of the river Clyde. 


In 1755 Mr. John Smeaton, civil engineer, made а report upon the im- 
provement of the river Clyde, and he recommended that there should bea 
lock and a dam across the Clyde at Marlinford, but whicb was never exe- 
cuted. At that period vessels drawing 3 fcet 3 inches to 3 feet 6 inches of 
water conld only ascend the Clyde to the harhour of Glasgow. 

Іп 1768 Mr. John Golborne, civil engineer, made a report upon the im- 
provement of the river Clyde. Пе recommended that a series of jetties 
should be constructed on the right and left banks of the river, so as to nar- 
row the Clyde, fix the channel of the navigation, and tncrease the scouring 
power of the river; he also recommended the removal of several shoals or 
banks lying in the channel of the river. These works were carried into exe- 
cution, and did considerahly improve the navigation. 

In 1769 Mr. James Watt, whose name has been so illustriously connected 
with the steam engine, made out a short report upon the Clyde: it refers to 
levels and depths of water only. 

In 1781 Mr. John Golborne again reported on the river Clyde, and the 
works of the jetties, &c. 

In 1799 Mr. John Rennie, of London, reported upon the improvement of 
the Clyde. Не recommended longitudinal dykes, and that the jetties should 
he shortened in several places. 

In 1806 Mr. Thomas Telford reported проп the itáprovement of the Clyde. 
At this period vessels drawing 8 feet 6 inches of water conld ascend the 
Clyde to the harbour of Glasgow. 

January 26, 1807. Mr. Rennie reported upon the Clyde. 

mended wet docks. 


He recom- 


June 15, 1807. Mr. Rennie again reported. 
Dec. 24, 1807. Ditto. 
Dec. 20, 1807. Ditto. 
1809. Ditto. 
Dec. 29, 1819. Mr. Telford reported on a wet dock. 
Dec. 20, 1821. Ditto. 


1824. Mr. Whidbey reported upon the improvement of the 
River Clyde. 

1826. Mr. Telford reported. 

1834. Mr. J. Hartley reported. 

1835. Mr. Logan reported. 

1836. Mr. Walker reported. 

1838. Mr. John Scott Russel reported. 

1839. Mr. Bald reported. 

1841. Ditto. 

1843. Ditto. 

Within the last six years the following impediments to the free 
navigation of the river Clyde have been removed, by cutting channels 
through the Purt Glasgow bank, the Garmoyle bank, the bank oppo- 
site to Dutoburton Castle, the bank at the head of the Long Dyke, and 
also through all the hard ground slioals, consequently the channel of 
the navigation has been cunsiderably deepened, so that vessels now 
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drawing а depth of water of from 17 feet 9 inches to 15 feet can as- 
cend the Clyde at high water to the harbour of Glasgow; both East 
and West Indiaman and all the large American vessels, &c., now sail 
up and discharge their cargoes in Glasgow; while it may be observed 
that in 1755 the depth of water in the Clyde would only allow vessels 
to ascend up to Glasgow harbour drawing from З feet 3 inches to З feet 
6 inches of water. 

The amount of shipping now frequenting the harbour of Glasgow 
annually is about 1,200,000 tons, The amount of revenue arising from 
river and harbour dues is now annu ily about from £10,000 to £45,000 
--іп 177) it was only £1,071 per annum. И 

There аге employed іп deepening and improving the Clyde five 
deepening machines, a steam tug boat, two diving bell boats, with 
about 160 punta ‘The value of the whole working machinery may be 
taken at £39,000. 


The following are the quantities of sand, mud, clay and gravel 
dredged up from the bed of the river Clyde during the last four years 
by the five steam dredging boats, and also the amount of the expense. 
As there is more dredging in the river Clyde than in any otber river 
in the world, it may perhaps be interesting to state the following 
practical results. | 

То preserve Ше present depth of water in the harbour of G'asgow 
and the river Clyde requires ап annual dredging uf about frum 160,000 
cubic yards to 180,000 culne yards, taking this at Sd. per cubic yard, 
оп 150,000 enhic yards amounts to 60,000 annually ; thisis ona river 
liue 18 English miles in length. 

Ist. The improvement of Пе navigation of tbe river Clyde is due to 
the construction of jelties, which fixed the channel aud increased the 
scouring power of the river. 

2nd. The construction of longitudinal dykes, by which the velocity of 
the water was equalized, thereby removing the shoals and pouls formed 
by the jetties. 

3rd. To the dredging machinery and diving bells, in removing all 
kinds of shoals, banks, and bars from the channel of the navigation which 
the works of the jelties and longitudinal dykes could not accomplish 
by the increased scouring power of the river. 


Dredge boat No. 1 commenced іп 1524 IO horse power. 


Do. No. 2 do. 1526 16 do. 
Do. No. 3 do. 1530 16 do. 
Do. No. 4 do. 1536 20 do. 
Do. No. 5 do. 1541 22 do. 


In concluding these very few and short observations, I beg leave to 
mention that [ shall be very happy at any time to give the Institute a 
ninute detailed account of the whole or апу part of the works which 

ave been done to improve the navigation vf the river Clyde; or the 
dredging machinery, diving bells, &e.; or the tides, currents, or velo» 
city of the water; for, anfortunately, nothing of the kind has yet been 
published, either in Great Britain or elsewhere, embracing all these 
subjects. 

The improvement of the tidal harbours and tidal river navigation 
is af national importance to every country, and more particularly since 
the application of steam to navigation, becanse steamers can so rapidly 
navigate every river where sufficient depth of water exists; so im- 
portant is this considered that at this very moment a Royal Tidal 
Commission is now sitting in the Admiralty in London examining into 
the improvement of all the tidal harbours and river tidal navigations 
of England, ireland, and Scotland, also iuto the invasions апа encroach- 
ments which bave been made проп many of the tidal river navigations 
and tidal larbonrs by embanking and shotting ont the sea water, and 
which bas in many instaoces ruined several of the English harbours. 

Wittiam BaLp. 


Paris, June 2, 1845. 


Statement of Sums spent in the Improvements of Rivers. 


The Shannon, Ireland m с ой £350,000 
The Clyde and the Port of Glasgow — .. 20 550,000 
The Bovue and the Poit of Drogheda .. a 50,000 
The Liffey and the Port of Dublin, including quays, &c. 1,250,000 
Kingston, six miles helow Dublin (sonth side of the bay) 600,000 
Howth, niue miles below Dublin (north side of the bay) 500,000 


In addition to lhe ahove we have been able to obtain some valuable 
information relative to the eost cf dredging and quantity of work per- 
formed by m v lune on the river Clyde. 

The following statements have been taken from the official records of the 
Clyde trustees. But uo account сап be found in their books of the annual 
quantities of material which has been dredged up in the harbour of Glasgow 
and the Clyde previous to 1838, and which was опе year before Мг, Bald 
was appointed engineer, 
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Extract showing the amount of the Pe-formance of ihe Labouring Force, and 
time of the Five Steam Dredge Boats on the river Clyde, by Manual Labour 
propelling forward, and also by Steam Power propelting forward. 


By Manual Labour Working Forward, 


Dredge No. 2. | Dredge No. 3. | Dredge No. 4. | Dredge No. 5. 


Dredge Nv. 1. 


DECIR Punt * | Puut ts Punt * Puot A | Punt 
Weeks. (роя V E" Loads! Weeks | oada! Weeka | р ы! Weeks | Dada 
— DL --————-—|-——-i-—-—-| im 
1838 a | 34 [8,0751 20 12,746} 38 |5451) .. Bn 
1839 ан 8.ӛне 33 Е БП 3.938 | 42 4,001 ele 
1810 я злая 44 [5469| 46 [вако de |5451 uu E 
1841 з | 5,854) 46 | 3,407 9 Taped) 42  |4,ssB | de E P. 
| 
By Steam Power Working Forward. 
| ES E 
1812 40 |4740| 28 |4459| 46 (видо 46 |7050] 46 sgag 
1843 as Jáma] 34 Jasal 40 | 47u8 | 44 |723!) 40 |7,6 
lu | a2 ЕЕЕ ЕЕ ЛЕГИРЛДЕСИС 
| | 


| 
——— ee ЕЕЕ 4 
Total Amount of Excavation dredged fram the bottom of the river Clyde and 
harbour of Glasgow ѓи the following Years. 


І 
No. of In In In In In In In 
Dredge Boat 1838 189 1540 1841 1842 1843 1844 
Рип! Punt | Punt Pont Punt Punt | Punt Я 
Loads. Loads, Loads. | Loads. Loads, Loads. Loads, 
No.l 2,208 3 366 248 5 3,740 4,957 5,483 
Oh on 3,75 3,312 5,069 4,469 4,955 8,191 
ЗЕ 2748 8538 fley | 6,u90 4,763 4,504 
fl 5 5,451 1,001 5,845 7,50 7.248 9,717 
а ——— | - -------|----.|------ 

13,540 14,217 19,516 19,43 22,440 21,945 

om. со " 8,438 B,n32 7,506 

Totals . 13,540 14,217 19,516 21,581 31,281 29,444 
Excavation in Upper Harbour, per Contract cn 1,188 
| 31,766 


Total quantity excavated 161,745 Punt Loads, from the beginatng of 1838 to the end of 1544 


The Vetocity of the Water in the River. 


“Тһе mean velocity of four sets of observations of the water passing dawn 
the Clyde, from the harbour of Glasgow to the junction of the Cart river 
with the Clyde, in ordinary fair weather may be taken at 1576 yards per hour, 
and the ascending enrreut at 771 yards per hour; and from the junction of 
the river Cart with the Clyde, to opposite Dunbarton Castie, the mean of 
five observations assigns the descending velocity of the Clyde at 1 mile 1069 
yards per hour, and the ascending current at 1561 yards per hour. 

“ In the river Clyde during high floods, immediately below the harbour of 
Glasgow, [ have found the velocities of the descending currents run at the 
rate of 2 miles 1613 yards per hour; and in the narrow parts of the river 
3 miles 1148 vards per hour; Lhis was in Ше middle of the river, and at the 
water’s surface.” 


The Rise of the Tide and the Time of Ebbing and Flowing. 


Srrinc TIDES. 


The mean resnlt of six observations, taken on the 18th, 19th and 20tb March, 1840, о 

the rise aod fall of the tide at the following places, was as follows (fall moon March 18:- 
Fl. In. 

Mean rise and fall of six tides in the harhour of Glasgow — ., 

Ditto at Clyde Bank, 5 miles H06 yards from Glasgow Bridge 

Ditto st Bowling Bay, 10 miles 1166 yards from ditto.. .. 

Ditto, 18 miles 1166 yards from ditto — .. .. m .. 


Mean rime of flowing in Glasgow Harbour де ac 
Ditto of ebbing in ditto ao o8 5o Bo 25 
Mean time of flowing at Clyde Dan сө mm .. 
Ditto of ebbing at ditto 5 
Mean time of flowing at Bowling Вау .. 
Ditto nf ebLing at ditto do oe 
Mean time of flowing at Port Glasgow .. E 
Ditto of ebbing at ditto .. .. .. . 


BAREIS ДЕ a со! 
w 


Near TipEs. 


Taken at the following places оп the 25th, 26th, and 27th March, 1840. 
Ft. Ip. 
Mean result of six ahservations of the rise and fall of the tide 


in the harhonr of Glaspow gu AG ao o6 .. 3 
At Clyde Bank, mean of six tides .. .. m .. t 10 
At Bowling, ditto .. .. .. .. .. .. .. 11 
At Port Glasgow, ditto an o6 5b Uo uo .. 1 


Mean time of flowing at Glasgow .. 
Ditto of ebbing at ditto Ais E . 
Mean time ot flowlng at Clyde Bank . 
Ditto ot ebbing at ditto on .. oe 
Mean lime ot flowing at Bowling .. m 
Ditto of ebbing at ditta аа oe 
Meun time of owing at Port Glasgow .. 
Ditto of ebblug at ditto .. m .. 
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Extract from Mr. Bald’s Report read before the General Meeting of the Clyde | 
Trustees, Sept. 3,1844. 


The improvement of the navigation of the Clyde aud the harbour of Glas- 
gow by deepening is priacipally due to the labouring force of the steam 
dredgers, and which is attended with a very considerable annual expense. A 
question bas arisen, whether it might not be possible to work them a longer 
period of time each day, and perform a greater quantity of work. 

Io order to throw some light on this very interesting subject as regards 
expenditure, the preservation of the depth of the present navigation and its 
further improvement, It шау be first observed that there are five steam 
dredgers employed in the deepening operations of the harbour and river: 
their power and depth of working are as follows :— 


No, 1 steam dredge has an engine 12 horse power which works in 104 feet depth of water, 
о і і і 


Мо.2 ditto ditt ditto ditto ditto, 
No. 3 ditto ditto 16 ditto ditto 14 ditto. 
Ко.4 ditto ditto 20 ditto ditto 15% ditto. 
No. 5 ditto ditto 22 ditlo ditto 17 10 19 feet ditto. 


Looking at the small depth of water whicb these steam dredgers work in, 
with the exeeption of two of them, aud again at the depth in the ship chaanel 
of the river Clyde and harbour of Glasgow at high water; and which fre- 
quently extends from 15 to 20 feet in depth at lofty tides in gales blowing 
from south and south-west, it must therefore he manifest that there is a very 
large portion of time each day in which none of these steam dredges can 
work, their bucket frames not being able to reach the hottom, and it must 
he farther observed that both the harbour of Glasgow and the river channel 
of the Clyde are becoming deeper, and coasequently lessening the time of 
working these dredgers. 


Steam Dredgers— Dimensions of Engines. 
ШИШИШИ СОЦ L 1 


Depth Least |Dismeter ‘Number | Strokes Nom, 
Number of Depth or of Length of of per Length оѓ) Power 
of Boat, | Working.| Working. |Cylioder. | Stroke. , Buckets | Minute. | Frames, of 
on Frame. Еовіпе 
No. | Ft. lo. | Ft. In. | Inches. | Ft In. Ft. 1n. 
1 10 6 8 9 21 2 6 81 38 47 9 2h p 
2 14 0 4 0 24 26 $83 38 5211 j16h.p. 
3 i4 0 4 0 ? 2 6 38 БЫ 5211 |[16һ.р. 
4 15 6 43 26 2 6 34 38 54 74 |2U h. p. 
5 17 to 19 4 4 27% 26 | 84 38 5d 0 [22 h. p. 


Steam.tug, two engines each 30h. р. ; diameter of cylinder 30 inches; 
length of stroke 3 feet 9 inches; strokes per minute 40. 

All the steam dredgers have governors which regulate the speed to about 
28 strokes per minute in ordinary working stuff. 

Average pressure in boilers about 33 lb. to the square inch. 

In general 14 bnckets аге discharged per minute. 

The speed of the buckets on the frames in Nos. 1, 2, 3 aad 4, is (3 ft. 
53 іп, x 14 — 48 ft. 5 in.) 48 feet 5 iuches per minnte. 

And No. 5 is (3 ft. Sin. x 14 —49 ft. 8 in.) 49 feet 8 inches per minnte. 

The larger the engine the less is the consumption of fuel on board the 
dredgers. "The small engines are worked to their full power, and consequently 
consume more fuel iu proportion to their power than the larger engines, 
which are not so inueli pressed; for example, No. 1 consumes abont 18 lh. of 
coal per horse power per hour; while No. 5 only consumes 154 lb. per horse 
power per hour. 


Details of the Working Operations of Deepening and Cleansing the river 
Clyde and the harbour of Glasgow. 


Amount Quantity of | Rate per Cubic 
Expended. М ог Yard. 
Executed. 

£ а. d. | Cuhie Yarda. е эъ, d. 
Year ending 25th December, 1841 .. li.84t 18 2 218,110 0 1 1 
Year ending 24th December, 1842 .. 13,612 11 3 313,810 0 0 1% 
Year ending 23rd December, 1843. .. 9242 7 64 294,440 0 0 
Year ending 21st December, 1544 .. 10,659 3 8 317,060 0 0 8 


The expeuse of dredging aud depositiug the material taken ар from the 
bed of the river Clyde and the harbour of Glasgow varies considerably, on 
account of the nature of the material in the bottom aud the distance it has 
to be carried for deposition. 

A punt luad may be taken at an average at about 10 cubie yards. 


Value of Machinery employed on the river Clyde. 


ж 

5 deepening mschines with engines and gearing... 20 900 
Steam tug, with two engines each 30 li. р. .. o 3,200 
157 punts Bn o6 ae m .. OD 12,580 
13 punts for аїопез.. 5g an E on o6 650 
2 óiving-bella m .. o6 0 m GG 750 
Fifteen additional iron puots amount to about оз 2,025 

Total зе Bo 239,255 
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IMPROVEMENT OF THE RIVER SEINE. 


The Chambre de Commerce at Rouen being anxious to remove ob- 
structions in the navigation of tbe Seine, from that city to the sea 
ports of Havre and Honfleur, addressed a letter of enquiry to Mr. Bald, 
the engineer for tlle improvement ofthe Clyde. Тһе following ex- 
traets from his letters have been obligiogly communicated to ns, aud 
afford interesting information on this important subject. 


Extracts from а parl of Mr. Bald's correspondence on the improve- 
ment of a portion of the Seine, addressed to the President of the Chamber 
of Commerce of Rouen, 1845. 

“I have seeu your river Seine, but it is 19 years аро, and I have 
not heen in France since 1831; but, nevertheless, reading your letter 
carefully over, І can readily understaod what your objects are. 

“All the celebrated engineers of this country,—Smeaton, Rennie, 
Telford, Nimmo, &e., have all concurred in opinion that the inmprove- 
ment of tidal rivers for navigable purposes depends upon obtaining a 
greater flow and a greater quantity of tidal water upwards iuto them. 
Now, this principle being admitted, it is manifest that all obstructions 
to the tidal flaw upwards shonld be removed, such as shoals, bars, &c. ; 
and that all means should be adopted to increase the quantity of tidal 
water into all the higher and upper reaches of tidal rivers. ‘This will 
give a greater scouring power to keep the navigable channel free 
from shoals; but it may also considerably deepen and improve it. 
Besides, if there are any bars or shoals at the mouth of a tidal river, 
their removal can best be achieved by obtaining aud procuring а 
larger quantity of additional tidal water up iuto the higher reaches of 
the river. 

“ Now, you state that it is proposed to deepen the river Seine by 
contracting its banks, and to prevent the water of the river from 
spreading so widely as it nsed to do; and that this operation is to be 
limited at first to the upper part of the river, always allowing the free 
course of the tide, &c. 

* [ really do uot see how yon can contract tlie banks of any river so 
asto prevent the water spreading, without in some measure inter- 
cepting the tidal flow. І should be wanting in duty if I did not warn 
you, on uo account to give the least obsiruetion to the tidal waters 
npwards by narrowing the banks of the river, by the construction of 
dykes. To achieve this important object requires mach careful con- 
sideration and great reflection in the execution of the works; because, 
if you shall in any measure diminish the tidal flow upwards iuto the 
highest recesses of the Seine, yon will lessen your tidal seour ont- 
wards, aud in all likelihood diminish the depth of water at the mouth 
of your river, and also at your ports of Havre aud Honfleur. My ad- 
vice is, to try and carry the tidal waters as high up as possible into 
the upper recesses of the Seine, and to be cautious anil careful how 
yon narrow the river. lam not able to convey to you all my ideas 
regarding this great and important improvemeut for Franee ; becanse 
І um not in possession of many details connected with the speed and 
vulumes of the fresh and salt water ascending uud descending, the na- 
шге of the bottom, suil, tides, &c. &c.; nor аю lin. possession of апу 
detailed plans to enable me to arrive at anything defimte on this iu- 
teresting subject; but, nevertheless, I am strongly impressed with the 
idea, from my recollection of the Seine, that a great improvement 
could be effected as regards its navigation. 

“Тат not able to refer you to any river in Europe where so much 
has been dune as in the Clyde in improving a tidal river navigation ; 
in 1755 the river Clyde could ouly float vessels drawing three feet six 
inches of water; пом the river Clyde cau float vessels drawing 19 feet 
of water, notwithstanding the many errors which have been committed 
in improving it during the uinety years it bas been under the hands of 
the engineer. And 1 really do nut see why you should not, with care 
and attention in the construetiun of works, attain a depth of 20 feet of 
water instead of 10 ог 12, as you mention; and that fleets of buth mer- 
chantmeo and also of-men-of-war should be able to obtain perlect 
shelter and security within the embouchure of the river Seine. 

“Т again take the liberty to eaution you that any works which shall 
be proposed lor the deepeuing of the navigation of the Seine should 
be carefully considered, because a great deal lias been done ou tins 
river Clyde which must be undone at a great expense ; errors ої the 
gravest kind have been eoininitted, notwithstanding the great success 
іп deepening it, and this depth is nuw only preserved by au amual 
dredging of about. 150,000 cubic yards of deposit on a river line of 15 
miles long. Now the great object. should be to get the 44401 scour, to 
preserve the depth, апа save this great annual expenditure ; therelure 
the operatious of nature should everywhere be assisted in deepening 
by the aid of works wluch have becu fouud to be successful.” 


à Monsieur J. Roudcauz, President of ihe Chamber 
of Commerce ut Roucn. 


1845 


Translation of а lcller addressed by request to the Chambre de Commerce, 
May 22, 1815. u 

“Some months baek I promised you that on my next visit to France 
I would examine the plans proposed fur the improvement of the Svine. 
I have in consequence examined the river from Нахге to Rouen, and 
also different plans for its improvement. 1 have also questioned a 
great number of pilots and seamen well aequainted with the реса- 
liarities of the river. d 

^ [t may be observed that the river Seine from Villequier to Rouen, 
isa deep river navigation fit to float. merchant ships of large size, 
there beiug not less Шап from thirteen feet to thirty feet depth of 
water ; but between Villequier and Tanearville, some serious ditficul- 
ties exist us to Ше navigation; because the navigable channel is соп- 
stantly changing from side to side, and also the depth of water fre- 
quently varies so that the pilots require to be always examining the 
ebannel so as to know where the deep water exists. 

“Below Tancarville point on the north shore, and Cap la Roque on 
the south, duwn to Havre is a wide estuary, which offers at high 
tide a tolerable depth of water for navigation, but this lower section 
vf the river estuary is not to be submitted to consideration at present, 
although it offers to the engineer engaged in the amelioration of river 
navigation a highly interesting field of inquiry: it is ouly the im- 
provement of that part of the navigation of the river Seine, between 
Villequier and Tanearville, which 1 shall now venture to offer a very 
few and limitted observations on, und whieh шау be observed is the 
most ditlicult part of the river Seine to navigate. 

“It appears to me that the principal object would be to fx and 
render permanent the river and tidal channel of the Seine between Valle- 
quier and Tanearville point, aud tu obtain an additional depth of water, 
but this I do frankly confess is a serious work, and requires much con- 
sideration; but then on the other hand looking at the great and sue- 
cessful improvements which have been made on many of the tidal 
rivers of Great Britain and Ireland, namely, the Clyde, the Shannon, 
the Boyne, &e. &e., and the many hundreds of thousands of pounds 
whieh have beeo expended upon them, whereby those rivers have 
been greatly improved in their navigation, Is it not an object of na- 
tional importance to France, and also to its capital їо improve tbe 
navigation of the river Seine, so that not only French ships, but also 
those of all the nations in the world шау be able {о pass up, into, and 
through one of the most fertile and populous districts of France? 14 
may again be asked is it not remarkable thut nothing bas as yet been 
done to improve the navigation of the river Seine ? and tbat it is at 
this moment as formed by nature, while so many noble examples of 
river improveuents have been achieved in other countries; this again 
is still more to be wondered at considering that since the application 
of the steam engine to maritime affairs, that navigable rivers have be- 
come more valuable for commercial purposes thin canals, and a case 
can even be mentioned where a river navigation has sucecssfully com- 
peted with a railway in carrving hoth goods and passengers, 

“I do think it quite within the power of the engineers to construct 
works both on the north and south sides of the river Seine, which shall 
render the navigable channel not only. permanent but also increase its 
d plh. Letieen Tanearvitle and Villequer, and it is ou this section of 
the river Seme which 1 would recommend works to be first coustruct- 
ed. These works should consist o! longitudinal rubble stone dykes, 
and perhaps some short jetties, which description of works have 
beeu found to have been snecessful elsewhere in improving several 
tidal river navigations—but l am not prepared at present to state in 
detail the dimensions of those works; but I beg leave tu observe that 
all these river works should be su constracted, and of such forms as 
not to interfere with the tidal luw upwards iuto the river Seine. My 
opiniou is that if tbe channel be deepened between Tancarville and 
Vulequier, that not only will the Barre be robbed of a portion of its 
dangers, but wore tidal water will Huw up the river Seine, which гз 
generally the great principle to improve the nuvigution of all tidal rivers, 
therefore шо works should be constructed whieh would enter бете with 
the tidal flow upwards. 

“I sheuld recommend a working plan upon a large seale to be made 
of the river Seine between Tancarville aud Villeqoier, with trausverse 
sections at every three hundred meters apart, shewing the depth of 
water amt the velocities of the tidal aud. river corrents during spring 
and пеар tiles: also borings should be made along the lines of the 
proposed longitudinal ds Кез, whieh it lias been propos: d should be 
erceted оп the right and left sides of the river, in order as belure 
m: ntioned, to fix aud deepen the chanuel of the navigation. 

“When the longitudinal dykes sliall have been constructed adjaceut 
to the Bank cal ed the Traverse, l du say that a steam dredgiug mi- 
сша г would be found aselal in rewoviug that ubst cle to the naviza- 
пор, besides | aui sitislied that any deepeuiug which shall be made at 
fhe Tiaveise tu improve the navigation зо аз to allow ships tu pass 
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freely up and down, will not lessen the depth of water io the harbour 
of Rouen. 

"Lam impressed with a deep conviction that a very great improve- 
ment сап be effected on this part of the navigation of the river Жене, and 
that there is not within the whole French empire a work so justly 
deserving the inmediate attention of the government as the improve- 
ment of the river Seiue, and 1 sincerely hope that your great and iim- 
portant river navigation may receive all that atteution as to its im- 
provement which it so justly merits and deserves, аз it is one of na- 
tures great arteries, designed for the extension of the trade aud com- 
merce of France.” 

Rouen, May, 1815. 


REVIEWS. 


Geology as а Braneh of Education. By D. T. Ахѕтер, M.A. F.R.S. 
Fellow of Jesus College, Cambridge; Professor of Geology in King's 
College, London; Vice-Seeretary of the Geological Society. Lon- 
don: Van Voorst, l, Paternoster Row. рр. 143, 16mo. 


In proportion as the science of Geology has advanced in systematic 
exactness, its accuracy has been more and more loudly impugned. іп 
this respect the early histury of geology resembles that of all other 
seiences. They (оо have, each in turn as it progressed from birth to 
maturity, been the subject of dispute and persecution, The science 
of astronomy had no sooner begun to develone itself lugically and free 
Irom the еге ев of vague speculation, than it was sapiently disco- 
vered tu be subversive of religion anl morality! The imprisonment of 
Galileo could not, however, subvert the glorious scheme of the heavenly 
mechanism which he revealed; nor, still later, conld the writings of a 
sect which became more conspicuous for its zeal than knowledge 
prevail against the splendid investigatiens of Newton and Laplace. 
While the efforts of the foolish religionists are now forgotten, the 
Principia and Méehanique Céleste will coutinue to the end of time the 
noblest wonumeuts of human intellect. Men have now discovered 
that the object of re:igion is not to teach astronomy—they will find 
that religion does not inculcate any particular scheme of Geology. 

Aud, after all, Geology is a science of facts, — lt is true that certain 
rocks are filled with remains of plants and animals; it zs trae that 
the earth is not made up of one material, but of several; it zy true 
that these material are arranged in a certain order, These truths are 
not speculative—not even arguable—they are matters of eyesight. 
Men may dispute about the Mosaic meaning of the word “day,” they 
may write letters to newspapers about it, but they have ошу to go 
iuto а coal-pit or a railway cutting, and they mus! do one of two 
things—give up either their polemical notions or the evidence uf their 
senses, ' 

At no time could the work before us come more opportunely than 
at Ше present. The name of its author is a sufficient guarantee that 
it is philosophical and trustworthy. Without professing to teach a 
profound and varied science in a pucket volume, it gives a fair and 
accarate outline of. the science, and is presented in that inviting form 
which will induce many to acquaint themselves with the leading facts 
of geology who have hitherto been content to remain in ignorance of 
its principles, beeause deterred by the size of the larger treatises ог 
disgusted bv the shallowness of the elementary writings on this science. 
The present work just hits the medinm between the heaviness of an 
elaborate quarto and the superfieial ostentation of peuny-a-week 
philosophy. 

Professor Ansted has very eunveniently divided his work into three 
рагіз-- Descriptive Geology, à description of the materials of which 
the earth is composed; Praetical Geology, an account of the purposes 
to which a knowledge of descriptive geology шау be appiied; and 
Physical. Geology, or а statement of the various theories aceountiug 
for the phenomena recorded by descriptive geology. 

We have selected from tlie first part uf the work, for its interest to 
the engineer the following extract, giving an account of 


The Countries and Districts possessing Coal Measures. 


The Coat measures must he consideied with reference to the various ilis- 
tricts in which their vast value and importance are chiefly felt. The great 
North of England or Newcastle coal. field, is partly covered ор by the Mag- 
nesian limestone іш Durham, and is worked through this bed. dt contains 
about thirty seams of coal (whose total thickness is about ten yards) alter- 
nating with shale and saudstone, and greatly disturbed by faults and dykes. 


Se, 
› Some of these wiseacres thiuk the Mosarc ** day? meas twenty four liours;—it was 
not ИЙ the * fourth day" that the sun was eet in the nranameat!] The word ** day" has 
beeu constantly used io all anclent and modern languages Lo siguity au indelinte period. 
See the Book of Daniel especially, 
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The coal is the most bituminous and the best adapted for economical pur- 
poses of any yet knawn. 

The Lancashire coal field occupies a considerable area, and is connected 
with that of Yorkshire, Tt includes perhaps the most perfect series of the 
rocks nf the period anywhere existing, aud consists as usual of sandy beds 
and shales, alternating with a large number of спа! seams, seventy-five of 
which (whose total thickness is 150 feet) are described. In its upper part 
occurs a pale hlue limestone of freshwater origin, which is again met with in 
other coal fields nearly a huodred miles distant, and appears also at various 
intermediate points, 

The South Statfordshire coal field is remarkahle as the only representative 
of the Carhoniferous rocks in that part of England, the millstone grit and 
Carboniferous limestone being both absent. It exhibits a great preponderance 
of shale, and the number of its спа! seams is only eleven, hut the thickness 
of one of these is unusnally great, amounting to upwards of 30 feet in some 

laces. 
i The South Welsh coal field contains ahout 95 feet of coal distributed in 
ahont a hundred seams, the most powerful of which is about nine feet thick. 
The associated shales and sandstones are uf very uousuzl thickness, and they 
contain besides coal an ahundant supply of ironstone ore. А considerable 
part of the coal in this district is non-bituminons, and distinguished by the 
name of dathracite, 

Besides these, there are numerous smaller deposits of coal in the Middle 
and of West, and in Wales, all of which possess local importance, but which 
we cannot now stop to describe. 

The basin of Clyde in Scotland, is no less interesting far its carhonifernus 
deposits than important from extent and value. In this district, the Old red 
sandstone is the general hase of the coal strata, thick sandstones occasionally 
containing coal, taking the place of the lawer carboniferous limestone. Thin 
beds of limestone then succeed, and on these rest the greet mass of the coal- 
bearing strata, which greatly resemble the similarly situated beds in England, 
but which include seams of ironstone ore yet more valuable. There appears, 
however, to be a freshwater limestone in tliis part of Scotland underlying the 
cval measures, and pnssilly contemporaneous with a bituminous shale in the 
North Staffordshire coal field. 

The cnal seams іп the Clyde valley amount in number to eighty-four, hut 
they are mostly thin; the coal, however, is good. The total thickness of the 
deposit is estimated at ahout 5,000 feet. 

The coal fields of Ireland are not unisaportant, though they have hitherto 
been little worked. The principle one worked is that of Leinster, and as 
much as 20 or 30 feet of bituminous coal have bern found in another small 
field near Tyrone. In Connaught there is also a supply of ironstone ore. 

France and Belgium both contain a considerable number of coal fields, but 
they are mostly ot small dimensions, and in the latter country are greatly 
disturbed, inclining at a considerahle angle to ihe horiznn, and worked like 
mineral veins. Тһе French coal fields are all of very small size. 

Russia is not without an extensive series of strata of the date of the Car- 
boniferous rocks; and in the northern part of the empire there seems to be 
a prospect of workable coal, the lowest beds of the system containing (as in 
Yorkshire) a few seams of variable thickness, hut of great value. In the 
south of Russia, very gond bituminous and anthracite coal is found in con- 
siderable alimndance, but the heds are much disturbed by faults. 

North America contains coal-bearing strata of great value, and of enor- 
mous extent, a gigantic coal-field existing in the Western States, and offering 
every prospect of success in the working. The coal measures here, as in 
Europe, form the nppermost part of the carboniferous series, and the number 
of seams hitherto know is ahout ten, having an aggregate thickaess of 50 
feet. There is one bed of 30 feet, worked like a quarry from the surface. 

Іп Van Diemen’s Land, and ргоһаМу in several parts of Asia, there are 
strata of the Carboniferous period, greatly resembling those of our owp 
island, and consisting of limestones overlaid by coal-bearing strata. Much 
yet remains to he done in making out satisfactorily the true position of these 
strata with referenre to the well-known Carboniferous series of Europe. 


We соп make many other interesting extracts, but as the book is 
a small one we do not like to borrow much from its pages. We will, 
however, conclude wilh another extract taken from the second part, 
Practical Geology. 


Mineral Veins, and the extraction of Metallic Ores from them. 


Minera) veins are repositories in rocks of a flat or tabular shape, which 
traverse strata without regard to their stratification, having the appearance 
vf rents formed in the rocks, and afterwards filled up by mineral matter, 
which differs, more or less, from that of the rocks thenselves.* 


Both veins aad dykes, however, are fissures filled with mineral matter, and 
they differ from one another rather in their enntents than in the form and 
nature of their bounding walls. Тһе cracks are called veins when they соп- 
tain crystalline minerals, usually associated with metalliferous ores; they 
vary greaily in horizontal extent, they pass, though not indifferently, through 
all the rocks met with in their downward progress, their breadth is infioitely 
irregular, and their contents are rarely of equal valne for any great distance, 
hut have heeume richer or poorer, according to the action of сапзез which at 
present are very Lite un lerstoad, 

Veins usually occur 10 a position nearly vertical, but this is hy no means 


* This is the delinition given by Werner, and сао hardly be improved or added to at 
the present day. 
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always the case, althongh the amount of inclination to the horizon is seldom 
less than 45°; they have, in most cases, a very regular direction, appearing 
in aets parallel or else at right angles to one another. The veins profitable 
for working, in England, usually run east and west, or nearly in that direc- 
tion, and they appear to have reference to the general structure of the 
country. . . . : Р ^ 

SiS indications on the surface hy which the existence of metalliferous 
veins is made known to the miner, form an interesting subject of inquiry, im- 
mediately connected with Geology; but it is rarely the case that any very 
direct application of science gives the first hint of the presence of subterra- 
neous riches, because the surface has almost always been exposed to aome 
denuding action hy which the ont-erop of ihe vein has become distrihuted іп 
the form of gravel, while, on the other hand, a similar action has covered the 
original surface with the debris of other rocks, preventing the Geologist from 
tracing the line of the vein, or determining its direction and other attendant 
circumstances, Practically, almost all mining operations in a district are 
preceded hy the occasional discovery of metalliferous ores in gravel, and the 
tracing this gravel to its source is usually a work in whicb no knowledge of 
the suliject or science ої mining is called into play. In many countries, es- 
pecially in the rich gold districts of Russia, and even of America, and in the 
tin mines of Banca, the method of washing river sands and gravels for the 
sake of the heavier particles of ore which they contain, and which sink in 
water more readily than the sand itself, forms not only an important but al- 
most the only source of supply, and the actual veins have not been reached, 
1n our own country, the search after Sfream fin, as the Cornish stanniferous 
gravels are called, is still occasionally a profitable employment, although the 
source af supply is very soon discovered aud the vein worked regularly and 
systematically. 

The art of tracing stream ores to the vein, called in Cornwall shoading, is 
generally followed by the sinking of shallow pits, by means of which there is 
ohtained a rough approximation to the direction and probable extent of the 
vein, If itis found to be right-running, that is, to have the same general 
direction as the valuable mines of the same mineral in the district, it is then 
advisahle to commence work regularly and systematically, by sinking a ver- 
tical shaft at some distance from the vein, with the intention of coming ороп 
it at a certain depth. When the hang or dip of the vein is considerable this 
is however somewhat hazardous; and іп cases where it is very slight, it is 
not unusual, in some districts, іп sink upon the actual vein itself, although 
this method is hardly considered economical wining, or advisable, if the vein 
һе likely ta yield a good return. 

Connected with these first operations, and almost at the same time as the 
commencement of the siukings, it is generally necessary to drive what is called 
an adit level, or, in other words, a nearly horizontal gallery at the lowest 
convenient depth which will admit of the water of the mine running off and 
escaping. lf the vein һе discovered near a hill side, the adit level is so driven 
as to drain the mine at the lowest point of the hill into the nearest stream 
in the valley. Drainage is one of the very first things to be considered in 
mining, since, without a convenient systeni adopted to get rid of superfluous 
water, the operations must soon be stopped, either by water running in from 
the neighbouring strata, or the accumulation of surface water and rain enter- 
ing by the shaft. Р В 

Although the method of discovering the existence of mineral veins by 
tracing metalliferous gravel to its source is often applicable, it is by no means 
always во; and, in a district known, either ín this or other ways, to contain 
numerous veins, it is often worth while to specnlate even where ihere are no 
surface indications whatever. А method is adopted in Cornwall, called 
costeaning, іп cases of this kind. 1t is derived from the knowledge of the 
law nf the distribution of mineral veins in the district, and is more or less 
likely to succeed, according as the knowledge of the experimenters is more 
or less accurate 1а this case a spot is selected by an experienced person, as 
the most likely to he near the outcrop of a good vein. Оп this spot a pit is 
sunk ta a small depth, and there is, of course, a chance of success in this first 
operation. Should it, however, fail, the next step is to drive a gallery from 
the pit a short distance in opposite directions, at right angles to the general 
direction nf the lodes in the neighbourhond. ff, in this way, they do not 
“сш the lode,” they next remove a few fathoms in the direction of the gal- 
leries, and repeat the same process, and this they do till they either find the 
vein or give пр the speculation in despair. It is not easy to imagine a method 
simpler or more certain than this, and it is peculiarly interesting as being 
founded on correct Geological and mining principles. 

The underground-wark of a mine, when the vein has been discovered and 
its extent aud probable value are ascertained, is a part of the subject on 
which I shall not here dwell. Systems of galleries are usually driven at 
depths about ten fathoms asunder aud the ore is taken away hetween each 
of these in succession, the roof of the mine being kept from falling in, partly 
by timber props and partly by rubbish left {о support it. The ore is sepa- 
rated from the rock almost always by blasting, and is generally lifted by 
machinery from the bottom of the shaft to the surface. 


The Gauge Queslion. Evils of a diversity of Gauge and a Remedy. 
By WynpuaM HanDixG. Witha Мар. Weale: Svo., pp. 62. 

Though it be neither a short nor easy task to turn publie attention 
in England to anew subject, it cannot be denied that the general leel- 
mg when it Йаз acquired a new direction is exhibited with ample 
Warmth aud energy. “The Gauge Question,” is a case in point. 
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Before the Great Western Railwav was constructed, the departure 
from uniformity of the gauge ef English railways aitracted the deepest 
and most careful attention of engineers and others interested іп сх- 
amining the question. Inqniries were instituted, experiments made, 
long and elaborate reports were written, and all to sctile whether the 
Great Western was to have the same gauge us other lines. Bat the 
public Ipoked on coldly: they had not yet sullered any inconvenience 
from the change. Now however we have Parliamentary Debates, 
Royal Commissions, leading articles іп newspapers, pamphicts and 
public meetings to discuss the subject. The question assnmes the 
techutcalities of partizanship. * Broad Gauge” and “ Narraw Gauge?! 
might be mistaken for the war-cries, and the “ Battle of the Gauges,” 
for the conflict of two hosts. We are now hotly determined on reme- 
dying the evil: alas! we did not think much abont pretenting it. 
John Bull never sees any thing till it is thrust under his nose. 

Among the various dissertations to which the present excitement 
has given birth, not the least important is the pamphlet hefore us, 
Mr. Wyndham Harding has under his control the British and Glou- 
cester Railway, a broad gauge line; lie has also had the management 
of narrow gauge railways. Іп listening to him we are therefore listen- 
ing to one who brings practical experience as a powerful support of 
his arguments. He tells us also, what the tenor of his memoir con- 
firms, that he examines the question impartially and has not “the 
slightest personal interest in the decision of the question, either as it 
may affect the extension of any particular gunge or the success or 
failure of any particular railway company?” After giving a descrip- 
tion of the diferent ganges, he proceeds to consider the argument 
brought forward when the broad gauge was proposed by Mr. Brunel, 
that the Great Western Railway would not be connected with any 
other, and that the company were therefore at liberty to chonse what 
gange they pleased. Іп answer to this Mr. Harding оһзегуез— 


The completed or projected branches of the Great Western railway itself— 
which was expected, as we have seen, to have no connection with any other 
existing line—now join it to most of the other main lines in the country. 
For instance :— 

To the Grand Junction, and to the projected Shrewshury and Birmingham 
railways at Wolverhampton. То the Grand Junction, London and Birming- 
ham, and Midland railways, at Birmingham. То the London and Birming- 
ham, the Midland, and the proposed Trent Valley and Churnet Valley Lines, 
at Rugby. To the London and Birmingham railway again, at Warwick. To 
the Birmingham and Gloucester railway, at Cheltenham and Worcester. То 
the South- Western railway, at Basingstoke and Salisbury. То the projected 
Dorchester and Southampton railway, at Dorchester. To the proposed 
Welsh Midland Line, at Hereford and Swansea. To the Bristol and Glon- 
cester Line, with which it is already connected, at Bristol and Stonehouse.* 

And if the Great Western railway, with its broad gauge branches, does not 
go to these lines, they with their narrow gauge branches will come to the 
Great Western. Thus connecting by railway almost every county and town 
in the kingdom with every other. 


And in answer to the argument that the peculiarity of the Great 
Western gauge had no direct teudency to exclude the engines of other 
companies from running on that line, because, in fact, each company 
used only its own engines aud carriages, it is remarked — 


It ia a well-known fact to all who are conversant with the working of the 
narrow gauge railways, that the carrying stock of all narrow gauge lines are 
used very much in common by the different companies; that carriages and 
wagons, the property of one company, are sent over other companies’ lines 
according to the distinction of the passengers or goods with which they are 
laden; thus you may continually find Darlington and [lull wagons at Glou- 
cester, and the reverse. 

To facilitate this interchange, there is a central office, called the Railway 
Clearing-llou e, established in London, to which daily returns from the sta- 
tions in the narrow gauge district are made, and each company is there 
charged for the use it bas made of tbe cacrying stock of the neighbouring 
lines. 


Mr. Harding then proceeds to consider whether mechanical contri- 
vances cunld be successfully intruduced by which carriages could be 
shifted from one gauge to another. 


The present railways are generally well furnished with carriages and wagons 
so well, indeed, as usually to be able tu work branch lines of considerable 
length, without additional carrying stock ұр their aggregate stock is of great 
value; but uoless the existing lines of the broad and narrow gauge will con- 
sent to destroy their present stock, and to build in lieu of it the newly con- 
trived stock capable of running on both gauges, no contrivance of this class 
will remove tlic difliculties of a change of gauge. Гог if, comparatively, only 
a few of the new vehicles are introduced, they will be scattered throughont 
the country, and not available when wanted for the purpose for which they 


—————— Юю >> ————— 
ж Ali these are narrow gaoges, with the exception of the last, which is a broad gauge 
line at present; bot its proprietors have snnoaoced their desire and attention of obtaining 
powers to convert it Into a narrow gange lioe, 
+ Carrying stock implies carriages, wagoas, horse-boxes, &c., and their accessarles, 
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are intended; and the contrivance will thus fail to affect its ohect, of re- 
medying the evil of a change of conveyance. To make this elear: Take the 
case of the general goods trade ;* the arrangement we are eonsidering in- 
volves the keeping np throughout the conntry of three distinct descriptiona 
of wagons; namely, the ordinary narrow gauge, the ordinary broad gauge 
wagon, and the new and peculiarly constructed wagon, eapahle of running 
on hoth gauges, to he used exclusively for traffie, going beyond the point of 
meeting of the gauges, and therefore having to pass over lines of both 
gauges; these wagons we will eall, for the sake of distinction, ‘ shifting 
wagons; and we will eall traffic which has to go over lines of both gauges, 
and consequently to pass the point of a change of gauge, “throngh traffic ;" 
—a ton ot wool, for instance, going from Bristol to Biraingham, aud having 
to C point of meeting of the gauges at Gloucester, would he “ thorough 
(та е, 

Now in practice it would һе found that “through goods" would come to а 
station at times when the new “ shifting wagons” were not there; at another 
time the new "shifting wagons" would be there when there were no 
“throngh goods" to be conveyed. 


Here however, though we do not speak decisively, it seems to us at 
present that the agreement is defective. The principal disadvantage 
in passing from one gange tu another is the delay not to goods trains, 
but passenger trains, and it seems to us by по means certain that this 
dillicultv conld not be overcome. Without incurring the expense of 
changing опе or both the gauges. Itis well known that on a long line 
the engine is generally changed about every fifty miles. The engine 
which takes a train from London to Wolverton will be there replaced 
by another which continues the journey to Birmingham. Іп the same 
way the engine is changed at Swindon, while the passengers from 
London to Bristol are stopping for refreshments. Now supposing at 
the meeting of the two ganges a “refreshment station” exists 
where in any сазе the engine would be changed, it does seem to mat- 
ter that that engine should be one adapted to anew gauge. The pas« 
sengers will have left their seats in the carriages, and it will be of 
small consequence to them whether they step back into their former 
carriages or cthers of different width, nor would there be any more 
delay bv this process than by the present, where the engine only is 
clauged.t The comparatively small quantity of goods which the раз- 
seugers bring could surely be packed in receptacies which by a crane 
could be shifted from a broad gange truck to a narrow one in a few 
seconds, And surely there would be no difficulty, and certainly little 
expense in providing each throngh train with such a truck and such 
a receptacle for the passengers luggage. То be sure, as Mr. Harding 
pathetically observes, the passengers must shift their **accompani- 
meats in the shape of hats, great coats, cloaks, shawls, sticks, ume 
brellas, small parcels, &c.," but then it may possibly have been об« 
served by Mr. Harding, that whena man gets out ata station he nsually 
takes his hat with him; his great coat also not unfrequently. The 
ladies also whom we have bad the honour of meeting in the refresh 
ment rooms of a station, have usnally worn their shawls, and if a 
fidgetty old gentleman wéld encumber himsel! with his sac de nuit, in- 
stead of having it securely packed away for him, he ought to think it 
no great hardship to take it from one carriage to another. 

With respect however to goods trains, things need not be done in 
such a hurry: ten minutes more or less is of little moment in the 
transit of merchandise; the principal matter here is regularity of 
transit; and we may fairly hope that with a little system and experi- 
ence this point would be perfectly attained. 

Мг. Wyndham considers the impediments to the rapid transit of 
troops, which a change of gauge would eanse; he says— 


Take for instance the case of an invading army suddenly landing in force 
on the coast of Norfolk; it becomes of the last importance to bring troops 
and matériel from the South of Ireland, (where a large force has always been 
stationed,) aud we will assume that the termini of the metropolitan railways 
are connected by railway, as they shortly will be. ‘The troops and stores are 
conveyed from Watertord to London, (say іа twenty-fours); on arriving іп 
London, instead of heing carried on to the place required in two hours more, 
every thing has to be shifted into other vehicles—a process which would oc- 
cupy, even a single division, a space of time, to say the least of it, much 
greater than would he sufficient with a uniform gauge, to place the troops 
on the spot when they were required. 


His instance is however not a happy one, for the removal of troops 
from Ireland to England wonld be comparatively little facilitated by 
the most perfect uniformity of gauge. With an intervening sea, it 
little matters that the Irish. gauge should be the same as the English. 

Anvther consideration is that even when lines for through traflic 


ж The terms “ goods trade” апа ** goods" іпсіше merchandise of every description, as 
distinguished from passengers und parcels; cattle sod pigs are incloded amoog the arti- 
cles ot the “ goods *rade," e cept where the concrary is expressed, 

+ At the station the ovw earriages might be brought alongside to the same places where 
the former carriages stopped, һу laying parallel rais іп tle netghboarhood of the station, 
во that tbe line should bave “ both ' the broad and narrow gauge. 
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have uniform gauges, there is at this time a stoppage when two com- 
panies meet. Passengers from London to Liverpool, when they reach 
Birmingham, have to shift themselves from the Birmingham Railway 
tothe Grand Junction, and get fresh tickets, though the two lines 
have both the same gauge. And surely facility in travelling from 
London to Liverpool is quite as important as that in travelling from 
Bristol to Birmingham. 

Of the mechanical superiority of one gauge over another we cannot 
now speak ; Mr. Harding also omits to consider this part of the ques- 
Поп. This ut least seems clear that the superiority of neither broad 
nor narrow gauge is at present exclusively determined. With each 
great rapidity тау be attained: the express trains travel with equally 
great speed on each, and apparently with equal security—thongh per- 
haps Jately the probability of accidents is rather against the broad 
Eauge system, 

Mr. Harding truly observes, that if an alteration of gauge be deter- 
mined npon—it would be better to alter the broad gauge, for the total 
length of railway on that principal is scarcely oue-seventh of that 
constructed to a narrow gauge. 

The Royal Commissioners now appointed to report on the subject 
are men of science, and the highest standing. Not being engineers, 
their decision will be unprejudiced, and it will probably be final also, 
unless personal interests prevailin the parliamentary discussion. Our 
own impression is that the superiority of neither gauge is at present 
shown to be sufficiently great to warrant an alteration of exist- 
ing railways; at the same time there are most conclusive reasons 
for not extending the broad gange system to new railways which 
are proposed to be connected with narrow gauge limes. Of the 
work before us, though we have not been quite convinced by some 
of its arguments, it must be acknowledged that it is ably, impartially, 
and above all, systematically written. Of Mr. Harding's practical 
knowledge, undeniable proofs are given thronghout, we therefore have 
not ventured to meet his arguments witbout some reflection оп the 
subject. 

The following table occurs in the work, and will be read with in- 
terest. 


Cost of Locomotive Power, per Train per Mile, on various Railways. 


Narrow Gauge. s d 
Edinhurgh and Glaagmw (average of Passengera and Goods Trains) 0 t1 
0° 


Great North of England ООЗ 7 
Hull and Selby (Passengera Trains пліу)................ ....... 0 9 
Grand Junction GIN совсоосооосоосоооо оссо оосо 1] б 
Glasgaw and Greenock GNO сосососоовосовоо он осо о .08 
London and Somh Western, 6100.................. ........... È UR 
Birmingham and Gloncester, ditto...... ITE Soocoodooun О EPS 
London and Birmingham :—(Passengern Traina only) 

Eogines with 12-іпеһ cylinders .................... 1 3 

Fngines with 13-inch cylindera .................... 0 102 
Manchester and Leeds (Passengers Traina only) ..... hOGODODOO 6 
Sheffield and Manchester AOs ere ЛЕ TT ..0 6 


Broad Gange. 


Great Western (Passengera Trains ошу)........................ O 10} 


The Westminster Review, No. II, Fol. 43. 


Only one article in this number concerns us,—it hears the title of 
“Old and New London" With respect to “New London” 
there is scarcely anything at all in the whole paper, except а 
very hurried glance at general improvements and the increas- 
ing extent of the metropolis, condensed into a few lines, in which 
we are told of “the palatial magrilicence of Eaton and Belgrave 
Squares,"—very palatical truly! more especially the Eaton one—an 
insipid assemblage of mere spruce and prim houses just garnished 
here and there with “slices of pilasters,’ whereby what wou'd else 
be respectable and decent dulness is converted into the very Brumma- 
gem of architecture, so truly Pecksniffian is the sort of gusto there 
manifested. The wholesale admiration bestowed on those precious 
specimens of “ palatial magnificence’’ says more for the complaisance 
than for the taste and discernment of the critic, who, had he been Jess 
dazzled by them, might have discerned something infinitely more 
palatial in what he has now overlooked altogether, viz. the бое range 
of Italian facade, called Freeman's Place, opposite the east front of 
the Royal Exchange; which is so imposing in mass, and offers so su- 
perior an example of well-proportioned fenestration. Neither is men- 
tion made of any о ет of the more recent additions to our metropo- 
Шап architecture, whether individual structures, such as the New 
Hall and Library of Lincoln's Inn and the Conservative Clnh-house, 
or street facades, as in New Coventry and Cranbonrne Streets; for 
not even Ше existence of any thing of the kind isso much as indicated 
in what nevertheless holds out the promise of some account of them, 
as being among the last and certainly поё the least successful architec- 
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tural attempts which * New London" has ta boast of. Equally strange 
is it that there is not a syllable in regard to the Royal Ехсһарре now 
that it is finished, althongh it was made the subject of such very warm 
debate in the Westminster Review before the buildiog was begun. 
Towards the Houses of Parliament the writer is not particularly 
complimentary, for he speaks of them as being on “the worst site that 
could have been found in England for a similar edifice; a mistake 
which has led to more maney being sunk in the mud of the river to 
secure a foundation for them, than would have purchased the fee sim- 
ple of the whole mass of rninous third and fourth rate tenements be- 
tween Millbank and Buckingham Palace." Nor is the money sunk io 
the mud the worst part of the matter, for the site is such that no 
toterahly satisfactory view can ever be obtained of the principal or 
river front. itis true the west side and other parts of the exterior 
may ultimately make us amends for what we there lose in consequence 
of its being to be seen—as far as will be to be seen at all—only in the 
most tantalizing manner. But then to what purpose will-it һауе been 
to expend so much money in prodigally adorning the river front with 
exuberant and minute embellishment? It little more than the general 
masses and outlines can be made cut, it would surely bave been quite 
sufficient to have secured all the effect that could be derived from 
them, without squandering away money upon what will produce no 
effect at all. We do not mean to say that no attention should have 
been paid to architectural expression, or that the river front might just 
as well have been left to /ook a bare and naked range of building—that 
it ought to have been treated with the same admirable economy as із 
manifested in the sides and back side of the British Museum $ but in 
our opinion it would have been sufficient to bestow on it just as much 
finish and no more than what would zell at the distances and points 
from which it can be seen.*  Ceiling-painters and sceae-painters do 
not work up their productions like easel pieces, but judiciously cal- 
culate their effect from the intended distance; so, also, ought the 
architect to do, where circumstances render it impossible tbat his 
building should be closely inspected and its details examined. How- 
ever, excess in the way of over-finishing is by no means a common 
fault; far more occasion is there to warn against the opposite one— 
that of neglecting to make what cannot be shut out of view consistent 
in character and of a piece with what is meant not only to be seen but 
to be admired also. For the river front of the Palace of Westminster 
elaborate detail was assuredly quite out of the question, and no better 
than wasteful, because purposeless, expenditure. Captivated by the 
beauty of its design, no one—not even the architect himself—seems 
to have given a thought as to how it would show itself in execution, 
erected upon an inaccessible site, with no more than a narrow strip of 
terrace between it and the river,so that, even should that terrace ever 
be thrown open to tbe public (which is exceedingly doubtful), the 
building can be seen only very much foreshorteued both in horizontal 
and vertical direction; viewed from the bridge it can be seen only 
obliquely and by being looked down upon, and seen from the opposite 
shore of tlie river its features are lost in shadow and mass. However 
luminous the merits of that east elevation might be upon paper, if the 
light was afterwards to be cuncealed under a bushel, it mattered little 
whether it was bright or dim, 

These remarks, we should observe, are not suggested by what is 
said in the Westminster, for that animadverts only upon the site of the 
Houses, and not upon the ло sight which we shall get of the river 
front. The real gist of the article in the Review is at the end, protesting 
against the line of approach from Pimlico to the Abbey adopted by 
the Commissioners, and strongly advocating the one recommended by 
the Metropolitan Improvement Society, which would lead io a direct 
course from the Palace to the Victoria Tower along the south side of 
the Abbey, which would thus be thrown open to view. Both lines are 
shown ina plan, where they are distinguished by different colours; and 
there can be no doubt that the one recommended by the “Society” 
ought to obtain the preference, yet it is not therefore the less likely to 
be scornfully rejected, aud hurriedly got rid of, even should a feint be 
made of taking it into consideration. 


*,* The rest of the Reviews are postponed for want of spaee to next month. 


* Among the faults captiously alleged against the Ruyal Exchange, it was objected by 
one writer who spoke of it. that the capitals uf the columns were uf rude workmanship, а 
point upon which he could speak confidently, having examined some ot them when they 
were [ying upon the ground! Had they been intended to remain there, or to be 
pnt up on a level with the eye, their want of greater finish would undoubtedly have been 
a defect, bnt not at the helght where they are now seen. So, tuo, in the upper parts and 
parapets of Gothic buildiags, what shows fram below like delicate hlagree and uet work 
will be found on ascending tu the top of the ruof to be very rude and course in execution. 
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ROYAL EXCHANGE: WINDOWS OF PORTICO. 


Were it not that the time for publications of the class is now, ap- 
parer tlv, quite gone by, we might perhaps expect to see an architec 
tural monograph on the Royal Exchange, it being a structure that 
would require ut least two dozen plates to illustrate it at all satisfac- 
torily. But either there is so little demand for sueh works in this 
country that they would be attended with a certain and positive loss, 
or our architects—even those who have heen employed upon monu- 
mental edifiees—shrink from the imputation of vanity whieh they 
might incur, were they to follow the example of some of their con- 
tinental brethren who have published plans and other drawings of 
their principal buildings—illustrations of what they now are, and me- 
mortals hereafter of what they once were, when time or accident 
shall have destroyed the fabrics themselves. We do not, indeed, re- 
commend publication to Sir Robert Smirke, because any collection of 
his designs would only render more glaringly obvious than ever the 
utter barrenness of his tmagination, and the poverty and paucity of his 
ideas. Happily there are others who would extend their own fame, 
and also promote the cause of art and good taste, by exhibiting some 
of their productions to the world іп а shape that would render them 
accessible as studies to every one—abroad as well as at home ; studies 
that really answer to their name, because they can be referred to 
whenever we want,—examined as minutely us we please; and because 
they supply accurate information as to a variety of particulars not to 
be learnt by viewing or going over the buildings themselves, There 
are beauties of plan—skilful combinations either for ellect or for sur- 
mounting inconveniences, which cannot be fully understood and ap- 
preeiated hy autopsy, but require to he deliberately investigated and 
carefully dweltupon. No doubt strikingellects make themselves felt, or 
else they would not be such; yet though Ше eifect reveals itself to the 
spectator, the cause of it may be very imperfectly understood—per- 
haps altegether mistaken, and that even by those who are tolera- 
bly conversant with architecture,—not to say hy architects themselves. 
It is not every one among the lutter who can deteet at sight those 
merits which are not to be judged of without more than a general and 
cursory inspection. It isnot only "the Reviewer-critics of the day” 
who, as Gwilt assures us, confine their obscrvation almost exclusively to 
to the fagades of buildings, “well knowing how quickly their igno- 
rance would be discovered the moment they should pass the threshold, 
and discourse on the economy and distribution of a building. ‘The 
fact is, (һе number is very limited of those who сап comprehend the 
plan of a building, or who on walking over it, can so arrange in their 
mind the distribution of the several portions as to have the smallest 
notion whether it bas been skilfully composed." This last remark is 
true enough; but the taunt thrown out against reviewers, critics, and 
writers ıs somewhat illiberal, for if not altogether unmerited, profes - 
sional persons also must at any rate come in for some share of it; for 
we do not find them ever take any pains to point out for our particular 
notice, and explain for our instruction, those peculiarities and beauties 
of plan and section which deserve to be studied, for the sake of the 
originality and happiness of the ideas they contain, and the valuable 
lessons to be derived from them. On the contrary, such collections 
as the Vitruvius Britanuicus contain по letterpress at all, although 
some commentary, or if not commentary, some little matter-of-fact 
‘account of the respective buildings would by no means have been 
superfluous. To us, this sort of omission is quite as strange, as in 
Gwilt’s own opinion “it is singular in these days of art-reviewing, 
that for the last twenty years not a single paper of any value has ap- 
peared in any of the periodicals, in which the writer has ventured on 
that part of the subject''—namely, distribution of plan. Now if Mr. 
Gilt can point out to us any thing of “ valve,” and containing fresh 
and original remar!,oo the same subject, which has proceeded from 
the pen of a professional man, we shall feel ourselves bis debtor, and 
should lose no time in becoming acquainted with such a ғаға aris. 
That something lias been written on the subject by others he does not 
deny; but he gives us to understand that they һауе shown themselves 
utterly incompetent, and have produced nothing of "value,"—nuot а 
siogle paper deserving to be excepted from liis general condemnation. 
Whatever ability or the contrary has been shown іп such remarks, the 
readers of this Journal hardly require to be told that observations 
bearing upon plan and arrangement һауе been brought forward in it 
from time to time. "The papersentitled * Еріѕореѕ or PLAN," showed 
some tolerable intelligence of the subject, and also conta.ned some 
fresh and novel ideas;—at least so we thought at the time, and so 
many others thought too; but we now stand corrected, and are now 
bound to bow to the superior judgment of a great writer—of one who 
has written aa entire Encyclopedia, thercfore in comparison with 
whom we are at the best but puny literary dwarfs. This is net the 
first time that Gwilt lias got a rub or two in this Journal, and some 
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may be of opinion that he is dragged into notice oftener than there is 
occasion for doing; vet there surely сар be nothing strange in advert- 
ing to the opiulons formally given’ in what pretends to be a standard 
work, and an authority; and if ia such a work Mr. Gwilt chose to go 
out of his way, and take every opportunity of sneering at thase who 
write їр reviews and journals, neither he nor any one else can be sur- 
prized if some of them occasionally go a little out of their direct way 
toa, in order to return his compliments with what interest they may. 
We now must proceed with our remarks on the subject of those 
two windows in the Royal Exchange whose design is here represeated. 
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We feel much satisfaction at being able to give this example in addi- 
tion to these of other windows in the same building, both because it 
is ап original and welt adjusted composition iu itself, and because it 
shows skilful contrivance in surmounting a great difficulty, aud impart- 
ing nobleness of character to features that threatened to prove sad 
eye-sores, And if not always absolutely eye-sores, windows withia a 
portico are more or less a drawback on that superior architectural 
character which is affected by that part of a structure and which it 
ought to maintain. In the first place, they are quite at variance with 
the classical costume assumed by such application of the antique tem- 
ple frontispiece, since they disturb сопѕіѕіепсу by showing a modern 
facade immediately behind it. In tbe next place, besides being at- 
tended with too much of an ordinary and every-day look, a number of 
such apertures quite destroy that breadth and repose of background 
so essential to the due effect of columniation ; nor is it quite free from 
objection that windows so situated cause the columns placed in ad- 
vance of that part of the front to appear obstructions,—at least to be 
so considered by шапу who complain that porticos serve only tu darkea 
the rooms behiad them, and intercept the view from their windows. 
In fact, а portico ought not to be attempted on that side of a building 
where a number of windows are indispensable, since even though there 
may be none within the portico itself, they interfere with general unity 
of composition by causing the other parts to арр quite distinct 
in character from the portico, as is tlie case with the front of the Post 
Office, where two opposite modes of treatment are brought together 
in violent contrast, viz., columaiation for the centre aud fenestration on 
each side of it. In Ше West facade of the Exchange, there was, for- 
32 
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tunately, not occasion for many windows,—very luckily for none just 
immediately adjoining the portico, where any apertures of the kiud 
would have cut up the mass from which it projects; still it was ne- 
eessary to obtain several windows, and those immediately over each 
other, for rooms on four differeut floors. То combine so many distinet 
apertures into a single architectural composition that would accord 
with all the rest of the portico was no small difficulty, yet the problem 
has been so happily solved that those two features produce the effect 
of inner loggias with a smaller order, aud instead of there being scat- 
tered spots and patches, there аге what are adequate to deep masses 
ofshadow. Even taken as an example of а Venetian window set 
within an areade, the composition is marked both by originality and 
good taste. It even exceeds two squares in height, and therefore has 
a dignified air of loftiness,and of compactuessas to columniation,the very 
reverse of the meagre and sprawling appearance which is so offensive 
in many windows of the kind. We take it for granted that our readers 
are aware that there are no more than two of these windows within 
the portico of the Exchange, viz., one on each side of the central ree 
cess in which the entrance is placed, and that each of them fills up a 
compartment answering to two iutereolumns and an intervening co- 
lumn of the external elevation, in other words, that the pilasters, whose 
edges are indicated in the cut, answer to the first and third column of 
the portico from either end. The entire width within the clear of the 
pilasters is 20 feet, consequently the scale of the cut is as nearly as 
may be one inch and -2 to ten feet, from which the other measure- 
ments may be ascertained without difficulty. 


ON THE RESISTANCE REQUIRED TO SUSTAIN BANKS 
OF EARTH OR OTHER MATERIALS. 


Being an Abstract of Papers read before the Royal Irish Academy and 
the Institution of Civil Engineers, Ireland. 


By Joun NEVILLE, C.E., Dnndalk. 
ABD is any bank with a vertical or inclined face A B, and a hori- 
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zontal or inclined top B D, then ҒА D be the position of the plane of 
repose, the horizontal resistance required to sustain a fractured wedge 


А B C is equal to 

ABCXtanDAC (1.) 
and the position of А C when this resistance is a maximum is detere 
mined as follows:— 

Through A draw А О parallel to B D. Draw any line E О cutting 
AD at right angles; on E О deseribe a semicircle, and from G, where 
the circumference cuts the plane of repuse, as distance, with О as 
eentre, describe an are cutting Е О in F, juin A F and produce it to 
С, then the resistance required to support F D C is a maximum. 
Also, let fall A H perpendicular ou B D produced. Put A H — 4, 
BAH--5,DAHczc, and W = the weight of a cubical unit of the 
hank. Then 


. RW fsecC—y tanbtan e -]- 1 
R= 2 ( tanc ) C) 
or, 
мү, = ne Р 
R = shan UM (80 С + cot с — A/ tan b eot c)? (2".) 


For the particular case where B D is horizontal the equation 


PS 5 2 ., tanc+1 2,9 
ans tance 
(25) кезен ші те Аи ғу”) 


tanz 
is given by Tredgold inthe Article Masonry, Encyclopedia Brittanica, 
7th Edition, where 7 is the complement of the angle of repose, C = b 
in equation (2) or (2’), and S = W. Now this equation (25) is 
tane-+ 1 
tan 2 


incorrect, as the term under the vineulum should be 


tanctang+1, ; RIS 
mr in which case the equation is merely the development 
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of equation (27, which is general whether the top is horizontal or in- 
clined, and is easily calculated from. 

The first table is given by Tredgold as calculated from equation (25) 
in the work referred to, and the second is calculated from equation (2) 
or (2’) to the same data, where the values inthe last column are about 
double those determined by Tredgold. The other differences are im- 


material. 
Angle of Re- 1 Value of R when Value of R when 
pose. WEIGHS c= 09, c= 10°, 
1. Water .. .. e 09 62-5 Ih, 313 h2 314 h2 
2. Fine dry sand .. 33 92 138 h2 43 ha 
3. Ditto most ., .. — 119 1785 h2 6:2 h2 
4. Dry quartz sand .. 35 102 13°77 h2 46 h2 


| Value of R wheo Value of R when 


Angle of Re- | weight of W. =0°, b = 109, and 
95 and A В vertical.| B D horizontal, 
l. Water s se .. 0° 62:5 1b. 813 h2 313 h2 
2. Fine dry sand .. 33 92 13:9 h2 Y7 h2 
3. Ditto moist .. .. — 119 17:5 h2 12*6 h2 
4. Dry quartz sand .. 85 102 188 h2 97h2 


The general geometrical constructions render—from equation (D— 
the calenlation of R easy for any particular case. When A B is at 
right angles to B D, it is easy to show that А C bisects the augle 
B A D, hence the equation of Prony 10448 good when A Bis perpendicular 
to B D, whether A B 2s vertical or inclined. 

Equation (2) or (2) gives the resistanee required for dwarf walls 
at the toes of cuttings or embankments. 

It was showo that however the top B D may slope up to the angle 
of repose, that the resistance for the same height of wall when B D is 
horizontal could not exceed the ratio of 4 to 1 whatever the angle of 
repose aud height of the embankment may be, and that in slopes of 
repose of 14 to 1 the ratio of the resistances could not exceed 7 to З 
for dwarf walls. 


EVAPORATIVE POWER OF DIFFERENT KINDS OF COAL ! 
AND THEIR RELATIVE VALUES. 


Experiments made under the authority of the Navy Department of the 
United Siates. 


An Act of the American Congress, approved бер. 11, 1841, author- 
ized the making experiments upon the properties and relative values 
of different kinds of coal. In virtue of this authority, Prof. Johnson 
of Philadelphia commenced an investigation on which he has long 
been zealously engaged: tlie result of his labours is communicated in 
a large volume ordered to be printed for the use of the Senate.* This 
volume is in large octavo, and contains upwards of 600 pages of closely 
printed matter; it would therefore be quite impossible to makea 
faithful abstract of its whole contents, but it is confidently hoped that 
the following extracts, giving some account of the manner in which 
the experiments were conducted, and detailing a portion of the ulti- 
mate results, will form a valuable and acceptable paper. 

The experiments have been conducted by Prof. Johnson with the 
greatest skill and care. То his qualifieations as an experimenter he 
has added the knowledge of mathematical philosophy and the few 
mathematical notes which occur in his report appear quite satisfactory 
and add to the reader's confidence in his calculations. His report is 
beyond doubt one of the most valuable contributions which have been 
made in modern times to practical science. We have given the results 
arrived at respecting part only of the coals experimented upon. Each 
of the numerous samples was made the subject of several experiments 
from which general averages have been deduced. Of all the nume- 
rous tables which accompany the volume, we have been able to give 
the last only, which exhibits the results ultimately arrived at ; and of 
this table we transcribe that part ouly which refers to the British and 
the principal American coals. 

EXTRACTS FROM THE REPORT. 
Object of the Inquiry. 


The inquiry, now nearly completed, was instituted primarily on 
account of the difficulty which had been experienced, and the come 
plaints which had been made, relative to the qualities of the coals 
procured for the naval service. H had been found that articles fur- 


* The number of copies ordered to be printed was 11,900. 
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nished to the Government at full prices did not answer the expecta- 
tions of those concerned in their consumption. While paying the 
highest prices for fuel, the efficiency of our steam vessels was sume- 
times impaired by its inferior quality, and the large amonnt uf its im- 
urity. | 

While so large an amount of both labour and capital is embarked іп 
the mining and transportation of coal, and so many branches of industry 
depend on it for the successful prosecution of their labours ; while so 
much of domestic comfort and so much of national wealth are, even 
nom, in the infancy of our mining operations, made to rely on this 
material; and while steam navigation upon the ocean, and, eventually, 
that upon our internal waters, must all be performed by its aid, we are 
warranted in the assertion that few subjects of a practical nature аге 
more deeply and immediately interesting to the public. 

In this view we are sustained by observing how essentially it has 
contributed to the power and influence of one of the most commercial 
nations of the wurld. ‘The coal deposits of asmall island, which would 
itself scarcely cover one of the United States, have afforded the chief 
means of carrying her conquests to Ше remotest parts of the globe. 


Different slandards of heating power. 


The heating power of combustibles has, heretofore, been sought to 
be determined by several different methods. 

(1.) The standard proposed by Lavoisier, and adopted by other 
chemists, was, the weight of ice melted by the combustion, either in at- 
mospheric air, or in pure oxygen gas, of a given weight of the com- 
bustible body. 

(2.) The standard adopted by Mr. Marcus. Bull, who some years 
since gave to the world a valuable series of experiments on Ше heating 
power of wood and coal, was the length of time during which a given 
difference could be maintained between an interior apartment in which 
combustion was conducted, and an exterior one which was exposed to 
the cooling effect of the surrounding air, by the consumption of a given 
weight of each kind of fuel. 

(3.) The mining engineers of Cornwall, and other parts of Great 
Britain, have formerly used, asa measure of heating power, the weight 
of water which could be raised one foot high by the consumption of a 
given bulk of coal, when burned under steam builers which supplied 
the pumping engines at their mines. 

(4.) The distinguished mining engineer, Berthier, of Paris, pro- 
posed the employment of the oxide of lead as а material from which 
to obtain oxygen to effect the combustion of different substances, and 
made the merght of lead reduced from the state of oxide, by a given 
weight of each combustible, a standard of its heating power. 

(5. The German and other European chemists have sought to 
altain a knowledge of the heating power of fuel by ascertaining the 
precise chemical composition of the combustible рогбоп, and thence 
inferring the weight of oxygen which must enter into chemical com- 
bination with it during combustion. 


Method here employed. 


None of the above described methods appeared to fulfil the condi- 
tions required in a practical determination of the evaporative power 
of the severa! kinds of coal. Preference was therefore given to that 
which had, to a limited extent, been employed by Mr. Fyfe, of Edin- 
burgh; Mr. Schauf һап, Messrs. Parkes and Manby, 10 England ; and 
by Dr. Dana, Mr. Hayes, and Mr. Francis, in this country. This 
method consists in burning the coals undera steam boiler, so arranged 
and furnished with apparatus as to be capable of complete regulation. 
The water delivered to the boiler, and the coals supplied to the fur- 
nace, are determined both by weight and measure. 

“The supply of air, the rate of combustion, the pressure and tem- 
perature of steam, the proportion and character of the products of 
combustion, both fixed and volatile, whether left on the grate or pas- 
sing through the flues, are subject to careful observation and experi- 
ment. Неге, the standard by which we measure the heating power 
of different coals is the weight of water which a given weight of each сап 
evaporate from the temperature of 212° Fahrenheit. This standard is 
probably as constant as any in nature. 

With ezperiments conducted on this principle, the practice of ge- 
nerating heat for steam navigation, and for many other useful pur- 
poses, will be found to correspond in all essential circumstances. 


List of the samples of coals examined. 


The number of samples of coal on which trials of evaporative 
power have been made, is forty-one, 

О! these, nine were anthracites from Pennsylvania. 

Of the free-burning or semi-bituminous coals twelve samples have 
been tried for evaporative power. 

The next class of coals із that from the bituminous coal fields in the 


ARCHITECT’S JOURNAL. 243 


neighbourhood of Richmond aod Petersburg, in Virginia; of which 
cleven samples were examined, 

Of foreign bituminous coals six varieties were tried, viz, one 
from Sydney, Nova Scotia, sent by the Cunard Coal Mining Company ; 
one of Picton coal, sent by the same; also, one sample of Scotch, one 
of Newcastle, one of Liverpool, and one of Picton. 

Two тігінгев of anthracite and bituminous coal, in certain pro- 
portions, and two species of coke, (one from the Midlothian coal of 
Virginia, and the other from Nef"s Cumberland coal,) were also tried. 

The mean weight per cubie foot of these artificial cokes, was 
found to be 32°57 pounds. 

The series of experiments on evaporation was terminated by a 
single trial of the effect of dry pine wood, of which a quantity fa 
been used daily in heating ар the apparatus and preparing it for the 
reception of coal. 

Nature of the experiments. 


On each sample of coal were made from one to six trials, accord- 
ing to the quantity furnished. The coal consumed in one trial never 
exceeded 1567 pounds—this being the greatest quantity which the 
apparatus could receive іп the period allotted to each experiment, 
including the time requisite for clearing out the residua, making the 
necessary adjustments, and preparing for a new trial. The total 
weight of coal cousumed in the trials of evaporative power has been 
nearly 624 tons; and the weight used, on an average, 975 pounds рег 
trial. This statement may be sufficient to indicate that tlie experi- 
ment have been made on a scale unobjectionable on the score of mag- 
nitude, 

Including the trial of wood, the whole number of experiments oc- 
cupied 144 days. On each day continuous observations were made 
during a period averaging from 12 to 14 hours, according to the ге- 
quisitions of the experiment. 


General Characters of the Anthracite Class. 

The anthracites have specific gravities varying from 1:39 to 1:61; 
retain their form when exposed to a heat of ignition, and nndergo no 
proper intumescence while parting with the small portion of volatile 
matter which they contain; or,if changed at all, are only disintegrated 
into angular fragments. Their flame is generally short, of a blue 
colour, and consequently of little illuminating power. They are ig- 
nited with difficulty; give an intense concentrated heat; but generally 
become extinct while yet a considerable quantity remains uuburnt on 
the grate. 

It appears that the anthracites proper weigh, on anaverage, 53:35 
pounds per cubic foot; and, consequently, require 42 cubic feet of 
space to stow 1 (оп. Тһе natural coke of Virginia requires 48, and 
the artificial coke from Midlothian and from Cumberland coal ап ауе- 
rage of 69:7 cubic feet to accommodate the same weight. Тһе average 
effect of 1 pound of anthracite was to convert into steam, from water 
at 212°, 9:563 pounds. 

Weight of Cokes compared with Coal. 

The weight lost by coal in the operation of coking varies according 
to the various modes in which the operation is effected. The princi- 
pal methods are as follows :— 

1. By coking in uncovered heaps of coarse lumps, (as at many of 
the iron works in Great Britain, France, and elsewhere,) and only 
covering up the ignited mass when flame ceases to be emitted, the 
loss in weight at Plymouth is stated to be 17, at Penn-y-darran 20, 
and at Dowlais 34 per cent. This last is, no doubt, far greater than 
is necessary, owing to the cheapness of coal, and the consequent neg- 
lect of economy in the management of the coking process. The coals 
at Dowlais and at Penn-y-darran bear a strung analogy to that of Cum- 
berland, but have rather less volatile matter. Highly bituminous coals, 
coked in uncovered heaps, lose from 55 to 60 per cent. of their weight, 
and those of medium quality from 45 to 50, and those of still lower 
bituminousness from 30 to 40 per cent. In all these cases, a consider- 
able loss occurs from burning away some portion of the solid carbon 
on the exterior of the heap, before the slack and cinders are placed 
upon the coke to extinguish the fire. 

2. By coking in stacks, (that is, io well-covered heaps of coal 
from 10 to 15 feet in diameter,) as followed in Staffordshire, coals of 
high bituminousness lose from 50 to 55, and those of a drier nature 
from 35 to 40 per cent. | 

3. By coking in close ovens, the coal of Rive-de-Gier yields 69 
per cent. ої coke, whereas by the first of the above methods it gives 
but 45 or 50, In the close oven, the gaz of bulk is from 22 to 23 per 
cent. 10 the close oven, highly bituminous coals yield from 65 to 66 
per cent.; but in the open heap only from 40 to 45, and this with an 
actual diminution of bulk. 

4. By coking in gas retorts, the Deane coal of Cumberland (Eng 

52% 
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land) gaius in bulk nearly 30 per cent, and loses in weight 25 per 
cent.; Carlisle coal nearly the same; while Cannel and Cardiff coals 
gain in bulk 30, and lose in weight 96-5 per cent. Bewick's W'allsend 
coal loses 30, and Russell’s Wallsend 30:7 per cent. by the same 
process, 

General Characters of Bituminous Coals. 

In specific gravity, coals of the free-burning class fall a little below 
the nnthracites, ranging from 1:25 to I-44. Their mean weight per 
cubic foot is, however, only two-thirds of a ponnd less than that of the 
first class. As they contain but a small portion of matter to be vapor- 
ized, they soon come to the temperature of full ignition. The con- 
siderable increase of volume which they take in coking, favours the 
subsequent rapid and effective combustion of their fixed carbon. In 
some cases, especially when brought very gradually to ignition, their 
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masses of coke scarcely cohere, and the original forms of their lumps 
are in a measure preserved. 

In many respects, this class of coals bears a strong analogy to the 
preceding. Тһе ratio of the fixed to the volatile combustible matter 
is, however, something less. The exterior presents often a resinous 
lustre, "The surfaces of deposition are easily developed by fracture. 
Great facility of ignition, and a high degree of activity in the com- 
bustion of their volatile constituents, are also general properties of 
this class. Their high proportion of volatile combustible matter ren- 
ders these coals, when uearly free from sulphur, eminently suitable 
fer the production of illumiuating gas; and the tendency of their 
cokes, with few exceptions, to intumesce strongly, renders them, in 
common with the preceding class, highly serviceable in forming large 
hollow fires for smithing purposes. 


SIX TABLES, 
Exhibiting the Relative Value of Coals according to their Various Qualities. 
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| 
Rise important to be considered is that in which the names of coals stand 


The tables here presented, containing, first, a general synoptical 
view of the character and efficiency of the several coals, and, secondly, 
a number of distinct classifications in reference to different characters 
considered to be of the most practical importance, and based, in every 
instance, on the numerical results of experiment, will, I trust, be found 
highly serviceable in guiding those whose duty it may be to n.ake 
choice of fuel for the naval or other public service, to the selection of 
о will answer the specific object for which they шау be рто- 
cured. 

If an equal importance could be attached to every one of the qua- 
lities of coals which form the bases of the ten ranks above given, then 
the sam of the ratios or relative values found in the last columns 
would, for any sample, give nearly its true relative value in the 
market. Such equality does not, however, exist. Nor is it easy to 
assign tlie exact relative weight o1 importance of the several qualities 
indicated. For different purposes they must be differently estimated. 
Thus, when sold by weight and used on shore, the weight per cubic 
foot, as given in the first rank, is a point of little moment. Space for 
stowage is easily obtained. But in steam navigation, bulk, as well as 
weight, demands attention; and a difference of twenty per cent, which 
experiment shows to exist between the highest and the lowest ave- 
rage weight of a cnbic foot of different coals, assumes a value of по 
litte maguitude. 

For the purposes of steam navigation, therefore, the rank most 


in the order of their evaporative power, under given bulks. This is 
obviously true, since, if other things be equal, the length of a voyage 
must depend on the amount of evaporative power afforded by the fuel 
which can be stowed in the bunkers of a steamer, always of limited 
capacity. 

As every sample of coal has been allowed a fair opportunity to 
exhibit its own distinctive character, it would be useless to attempt to 
substitute for the results of practical experiments, on such a scale as 
is here presented, any mere ортлѓолз or conjectures derived from ob- 
servations made at random, with no standards of time, weight, or 
magnitude; or even any ¢heorelzcal conclusions drawn from tests, how- 
ever skilfuliy applied, merely to single hand specimens. It has been 
my aim in all these researches to avoid matters extraneous to the ex- 
periments themselves and to their legitimate interpretation. It has 
not been deemed expedient to swell this report by the iutroduction of 
matters not within my own cognizance, 


Comparison with British Coal. 


It will not fail to be remarked, that the justly celebrated foreign 
bitominous coals of Newcastle, Liverpool, Scotland, Pictou, and Sid- 
ney—coals which constitute the present reliance of the great lines of 
Atlantic steamers —are fally equalled, or rather surpassed 1n strength, 
by the analagous coals of eastern Virginia; that they are decidedly 
surpassed by all the free-burning coals of Maryland and Pennsylvania ; 
and that an equally decided advantage in steam-generating power is 
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enjoyed by the anthracites over the foreign coals tried, whether ме 
eonsider them under equal weights or equal bulks. А 

Experiment appears (о demonstrate that, for the purposes of тарға 
evaporation, and for the produetion of illuminating gus, the eoal of 
Indiana, though neither very heavy nor very durable, is inferior to none 
of the highly bituroinous elass to which it belongs; since in heating 
power, and in freedom from impurity, it surpasses the splint and can- 
nel coal of Scotland. 


Necessity of further experiments. 


I cannot by any means regard the investigation of American coals 
as an exhausted subject. Я 4 Р 

A glanee at any good geologieal map of Ше United States, in which 
the ceal fields are luid down, will show how exceedingly limited. is 
the whole amount of space covered by the several detached coal 
troughs frum whieh the samples here presented were derived, com- 
pared with the immense extent of that formation whieh eovers western 
Pennsylvania and Virginia, eastern Ohio, the eastern part of Ken- 
шеку, a part of middle Tennessee, aud an undefined portion of Ala- 
bama; and much more when compared with the vast tracts of coal 
country in Illinois, Iowa, Missonri, Arkansas, and a considerable por- 
tion of Miebigan. . | 

Тһе surprising extension of steam navigation on Ше western rivers 
and the uorth-western lakes, as well as on the gulf of Mexieo and tlie 
adjacent seas, the inerease of population, and the consequent clearing 
of woodlands, all point significantly to a necessity whieh must be felt, 
at no distant day, to have recourse to mineral fuel for supplying this 
rapidly inereasing demand. 

To understand the relative strength aud usefulness of the coals 
from the several parts of the three great western coal regions, requires 
that they be examined with no less eare than has been applied to the 
‘limited spaces from which were derived the materials operated on 
during these experiments. It may be added, that the produets of 
many coal districts east of the Allegany mountains are yet unexamined, 

If in any case knowledge be power, it is pre-cminently so when it 
relates to a subject which constitutes the greatest element of power 
in the physical world, and in the present age of marvellous develop- 
ments. 


ON ТПЕ STRENGTH OF WOOD AND CAST IRON. 


бін,--! had intended to lay before the Mechanical Section of the 
British Assoeiation for the Advancement of Science, at their late 
meeting at Cambridge, a few remarks on some important points eon- 
nected with the Experimental Determination of the Strength of Wood 
and Cast Iron. The fewness of those who attended that Seetion ren- 
dered it advisable to forego this intention; and in fact, by mistake, 
my paper was described as “On the Strength of tron Castings,” which 
was not my main objeet, but merely ineidental to the other enquiry 
On the Strength of Timber." However, thougli the meeting of the 
Seetion was a failure, Т of course met there with Mr. Eaton [lodgkin- 
son, whose labours in the cause of science are so well known, and we 
had some short conversation onthe subjeet of Cast Iron. Не informed 
me that he had now preparing for publication a great mass of experi- 
1nental results whieh would contain results bearing on my views. Ав, 
however, it may be some time belore we are favoured with these 
tables, and my objeet is to address the praetical man rather than the 
seientifie, I will trouble you to notice the point I wished should be 
attended to, It was suggested by Mr. Edward Bell, the Professor of 
Machinery in our College, that by inereasing the leugtli of runner head 
the strength of a horizontal bar might be made equal to that of a ver- 
tieal bar, and would Бе much more uniform in its texture. Не there- 
fore prepared some bars for determining experimentally the advantage 
—and found that it was as he had apprehended. The reason of eourse 
is obvious. The ігор when in а fluid state obeys the laws of hydro- 
statics, and the pressure inereuses with the depth, and a very smal 
vertical column of iron, will produce a great pressure throughout the 
liquid mass, а pressure proportional to its length. If, then, the column 
is kept in a state of fusion while the metal in the flask is eooling and 
setting, the particles will be packed more closely together, the density 
will be increased, and a stronger bar obtained. Jn an economical view 
this is very important, for a very inferior iron will by this means give 
äs strong a bar, or stronger, than a шей better, and therefore dearer, 
iron. 

Experiments have been made only оп а small seale as yel, but we 
purpose to extend them in number so as to generalize on tlie subjeet, 
aod uscertain whether, by a proper depth of runner head, we cannot 
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make hars of a mixture of Gartsberrie 1. and ald fire-bars of the worst 
serap iron whieh shall be as strong as the best irons will give. 

I had hoped that I should have had time to write a short account 
of the researches we have made on the strength of timber, but Е have 
found it impossible for the present,—I will only draw your attention 
to this point. In ascertaining the strength of timber, these two points 
must be kept quite distinet, viz., the constant expressing the relative 
strength, and the eonstant to be used in the formule, such as those 
given in Turnbull, which we may eall the constant representing the 
absolute strength. 

1f a hundred experiments are made on a particular kind of fir, the 
breaking weight in each ease being taken under exactly similar cireum- 
stanees, the 100th part of the sum of all these weights represents 
fairly enough the mean strength of that particular wood, 1. és it will 
do to compare with a number determined іп tlie same way for another 
kind of fir, and the greater this mcan weight is, Ше stronger the wood. 
So far, then, as seientifie researeh is concerned, this method is fair, — 
but the same constant will not do for the practieul man. Tsay that for 
this we must take the leas? weight that broke the beam, and not the 
mean,—for the workman wants to know not wliatthe average strength 
of the wood is, but how much he may trust to a particular specimen 
of it; aud therefore he wants tu know what is the (саз? weight that 
broke a fair, uniform, sound beam under given eireumstanees. 

The first set of constants will guide him in the ehoiee of his mate- 
rial, but if he begins to ealeulate the dimensions from the formula, as 
in Turnbull, he wants а different constant, viz., the one I have above 
pointed ont. 

My attention was drawn te this subject by reading the following 
passage in Professor Barluw's book on Strength of Materials, page 26. 


Practieat Rule,.—Sinee the strength of direct eohesion must necessarily be 
proportional to the number of fibres, or to the area of the section, it follows, 
that the strength of any iron rod will he fouad by multiplying the number 
of square inches in its section hy the eorrespondlng tabular number as given 
above. 

This, however, gives the absolute strength, or rather the weight that would 
destroy the bar; and practical men assert that not more than one-fourth of 
this ought to be employed. 1 have, however, left тоге” than three-fourths 
of the whole weight hanging for twenty-four or foity-eight hours without 
perceiving the least ehange in the state of the fibres, or any diminution of 
their ultimate strengtb. 


It will he seen that Professor Barlow uses the expression ‘absolute 
strength" in the way in which I have proposed to use ‘relative 
strength." 

I say that if he proposed the smallest weight instead of the mean, 
the result would be one which practical men ought to trust, As to the 
arbitrary “ one-fourth,” it only shows that we have not yet sueeeeded 
in proving to praetieal men that we can do them any good, and Mr. 
Barlow justly iatimates that there is a great sacrifice of the powers of 
the material in this very arbitrary reduction. 

I trust to offer some further remarks on this interesting subject, —as 
well as be able (о lay before your readers at a future time results of 
experimental enquiries made by Mr. Ranger, our lecturer and profes- 
sor of general eonstruction. 1 hope we shall be able to point out some 
very important features in the ease, to whicli as yet but little attention 
seems to have been given. 

І remain, Sir, 
Your obedient servant, 


College, Putney, July, 1845. М. Cow, Principal. 


COMPARISON OF ENGLISH, FRENCH, AND BELGIAN RAILWAYS. 


The Fares charged, the Expenses and the Profits. 
(From the Journal des Débats, July l4.—Translated for this Journal.) 

While so many railways are in the course of eonstinetiou, it is interesting 
io know as exaetly as possible every item of expenditure connected with 
them. An able engineer, M. Jullien, under whose direetion are the works 
on the line from Paris to Lyons, has undertaken to give an idea of these ex- 
penses. The reports of the railways of France and abroad supply him wit 
materials which he has admirably digested and arranged. 


Average Cost of Raitway per mile. 


The first thing that strikes us in M. Jullien’s Memoire is the ohservation 
that the average of 300,000 fr. per kilometre (£19,200 per mile), generally 
admitted as the probable cost of construction ef the main lines in France, i» 
certainly foo smalt. Of this M. Jullien has given proofs. This із an impor- 
tant consideration at a time hke the preseut, when speculatiou is so eagerly 
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directed towards railways. On many of the English lines the expense has 
heen from 700,000 to 800,000 fr. (£44,800 to £50,200 per mile. In 
France we cannot expect ihe cost to һе less than 350,000 to 400,000 fr. on 
the average (£22,400 to £25,600 per mile). 


Comparison of Fares charged in England, Belgium, and France. 


On the first view, one would imagine the difference between one railway 
and auother to be so great that it would be vain to attempt to reconcile them 
and deduce general laws. The fares, the number of passengers, their distri- 
bution among the classes of carriages, would seem liable to infinite variation 
according to the frequency of trains, the gradients, the curves, and every 
thing else which has an influence on the expense and profits. M. Jullien 
has, however, in the general results, collected some very singular coincidences. 
What ean be more dissimilar than the rate of fares in England, France, and 
Belgium? The fare per mile actually received appears ou the average— 


First Clasa. Second Class, Third Class. 
*In England  .. 2:33 d. 1-824 4. 1:2 d. 
tin Belgium .. 12 “88 “56 
1а France oo 16 12 "8 


Then, again, the manner in which tbe passengers are distributed iuto the 
three classes differs very considerably. Of 100 passeogers the average pro- 
portion in each kind of carriages will be— 

In England 18 passengers in the first clasa, 46 in the second, 26 іп the third. 
In France 15 5 5 30 "m 55 Әз 
In Belgium 10 » m 27 ” 63 Do 

The total return per mile is in England £2,526, in Belgium £1,160. Tt 
is nevertheless a curious fact that the traffic is apparently the same in Bel- 
gium as in England, and it is the traffic which affords the criterion of public 
utility. The Birmingham railway now produces £7,208 per mile; the Or- 
leans line returns are stated at less than £3,200 per mile; М. Bartholony in 
в recent work has stated the amount at £2,816; but the Orleans railway 
will have numerous extensions, and will produce prabahly one half the return 
of the Birmingham, with a rate of fare half less, aod on the supposition of an 
equal trafic. 

M. Jullien bas also pointed out another resemblance. The English lines, 
on the average, derive tweethirds of their revenues fram passengers and one- 
third from luggage, and the proportion is {оппа to be as nearly as possible 
the same in Belgium. 


Comparison of the Actual Cost af Conveyance in the Three Countries. 


What is most singular is that, ou the railways of all countries, the total 
amount of general expenses corresponding to the running of a train over one 
kilometre of ground is as nearly as possible 3 fr. (about 3s. 10d. per mile), 
and this expense is divided into two equal parts, of which one represents the 
force of locomotion and the wear of material, the other the expense of ma- 
nagement by clerks and superintendents and the general working of the rail- 
way. 

To express by a clear formula the expense of working a railway, M. 
Jullien has drawn a relation between the goods carried and the passengers 
who form the principal item of the receipts. The basis of this relation is 
perfectly plansible. Не has accordingly expressed the whole amount of 
traffic, both for goods and passengers, by a certain number of passengers. 
His unit of calculation is оле passenger carried one mite, and all he has to 
find is the cost of this unit includiog every expense. Не has found that it 
is— 

Per kilometre. Per mile. 
On the Belgian linea  .. ав os оо Us sn 27 cents or '432 of a penny 
On the Orleans in 1844 .. .. .. ee “+ Bb 29 н 4d "m 
On the Сага іа 1842. .. 20 .. .. .. e 27 » 7432 m 
" WUE os — co. 55. 00 90 л » 
On the St. Etienne and Lyon іп 1843 when the difficulties 85 2 
were peculiarly great об .. .. .. .. 2t 56 " 
On the Strasburg and Basle, the traffic being small .. 45, “%2 m 
On the Engliali linea, exactly .. ao 59 .. .. 48 5i 748 5m 

The last amount however iocludes the English Government tax, and is 
accounted for hy the smaller number of passengers in each train, for the 
English companies, correctly or erroneously, prefer a few passengers paying 
well to a great number paying little: they also have very frequent trains, 
persuaded justly that what mast concerns them is not to spend comparatively 
little but to obtain a large gross return. If the passengers of an average train 


* It is singular to ohserve in the ahove tahle that the fare of a third class passenger in 
England ia that of a second cluss passenger in France and of a first clasa passenger ia 
Belgium. In the ahove calenlation we have reckoned the eentime = ар of a peany, but 


its real value is at present rather less.— Ed. 

f We were much atruck with the low charges of railway travelliog in Belgium, аз com- 
pared with those of England. From Aatwerp to Brussels, for example, a distance of 24 
milea, the fares nre,— diligences* 3 franca 50 cents; chora-a-banca, 2 francs 25 cents запа 
wagons, 1 franc 75 cents; that із 2s. 9:4, 1а. 74d. , and la. 414.; whereas the same dia- 
tance upon any of the great lioes In England would һе above 6s., 48. and 2s. Upon an 
average we found it to be only about nne-half the expense of similar travelliog at home, 
Тһе coasequence is, thut far more people travel by railway in Belgium than іп England. 
We were astonished at the crowds that weot with ns іп every direction, bnt more partien- 
larly between Brussels and Antwerp, and towards Ghent and Brngea. Theincreasein (һе 
receipts of the different lines haa been great, as the advantages have been develaped. The 
lines now in operatian were completed in Octoher, 1843; since which time their receipta 
have increased in an extraordiaary propartian. During the past year (1844) the traffic of 
heavy marchandise was nearly double the amount of the preceding year, amounting to 
$bont 500,000 tons. Тһе increase of passengers was still mare extraordinary, that traffic 
alone having realized something not far short, it is said, of 10,000,000 of francs.—* Ram- 
asy’s Belgium and the Rhine." 
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were the same in number in England as in France, and if the governmeut 
tax were equal also, the cost of each passenger per mile would be the same 
as with us. 

Merchandise. 


According to M. Jullien's comparison a ton of merchandise carried by slow 
trains costs rather more than 5 ceotimes іп France and Belgium, (°8 of a 
peony per mile), and ia England 7 centimes (1:12 d. per mile.) 


Proportion of Expenses to Profils in the three countries, 


With us the Government often, and the committees of the Chamber of 
Deputies always, have admitted as an absolute rule, that on a railway the ex- 
pense represents 45 per cent. of the returns whatever their amount, from 
which it is concluded that the net profit is 55 рег cent. of the receipts. This 
opinion has had the unfortunate effect of greatly exaggerating the net profit 
of poor railways. M. Jullien has not had much trouble in proving the in- 
accuracy of this opinion, all accredited as it is. The more railways are fre- 
queoted, or, the traffic remaining the same. the more the fares are raised, the 
greater proportion will the profit bear to the total returns. Far there are a 
large number of constant expenses which have to be incurred in every case. 
On the English railways, which in 1842 gave altogether a receipt of 111 
millions of francs, or (£4,625,000), and an expenditure 48 millions of francs, 
or (£2,000,000), the expense was not more than 43 per cent. of the total re- 
ceipts; consequently the net prafit was 57 per cent.; and it would have 
been as much as 62 per cent. if the English Government tax were as mode- 
rate as опг own, Оп the Belgian lines however the expenses are 60 per cent. 
instead of 43, and on the Strashurgh and Dasle 73 per cent. 

In the expenses as stated above, the interest of capital is not included ; all 
that is reckoned is the actual cost of working the lines: otherwise we shonld 
have to add in France to the expense a sum of 17,500 fr., or 20,000 fr. per 
kilometre (£1,120 to £1,280 per mile), representing an interest of 5 per 
cent. on the cost of constructing a railway with a double line of rails. And 
since we can scarcely expect in France an average total return much larger 
than that of the Belgian lines, which is about 20,000 fr. per kilometre, this 
item alone swallows up the total receipt. 


Reserve Fund for renewal of rails. 


In the accounts of railways an item ought to be presented which has not 
hitherto been introduced into them, because the railways аге at present new, 
but which will soon have to fiad a place: and that is—an annual reserve to 
collect the capital necessary for a future renewal of the rails. low long will 
the rails last? Twenty years, perhaps, and the crossings and sidings ten or 
twelve. A double line costs about 80,060 fr. per kilometre (£5,120 per 
mile). To form this capital M. Jullien proposes to reserve annually 4,000 fr. 
per kilometre of the line (£256 per mile.) М. Jullien is right, and the com- 
missioners have made a great mistake in omitting this consideration in their 
calculations. The capitalists, if they be wise, and seek, not adventurous 
speculations, but sound investments, will not commit the same error, On 
the whole the perusal of M. Jullien's Memoir is of the nature to abate any 
very exalted notions ап the subject of railways, and will give valuable in- 
formation to those about to embark their fortune іп those enterprises. 


THE RAILWAY GUAGE, 


The investigation of the merits of the guages has occasioned much excite. 
ment in the puhlie mind, and much has been said pro and con respecting the 
advantages of the different width of the rails on the varions roads oow extant 
—indeed, on the question of whether a 4 ft. 8} in., or a 7 ft. 6 in.* guage із 
the better; the real question, as to the nature and effect of the difference has 
not been much attended to. In ushering in the question, Mr. Cobden ob- 
serves that a 4ft. 55 in. answers very well, as does a 7 ft. Gin. guage—con- 
sequently, it is to be deduced that it does not much matter what the guage 
is at all. Tt must be admitted, that at the preseot rate of travelliog, the 
passengers are conveyed along the different lines to their destination, with 
moderate punctuality, and with only occasional accident—in point of fact, 
that there is some degree of certainty of proceeding from station to station, 
at a speed of at least twenty miles an hour—tbat there is 100 chances to 1 
that vone of the axles break—200 to 1 that there is not an empty carriage 
or two accidentally left on the line—and 1000 to 1 that the embankment bas 
not broken down, or that the engine does not blow up altogether; thereby 
affordiog much consolation to the passengers, and reflecting great credit пр- 
on the engineer, clerks, and porters, who thus provide for their safety; bnt 
this is not a sufficient answer to the inquiry, nor, in point of fact, does it 
much help the investigation. The question is, is it possible by any arrauge- 
ment to get greater speed and greater security? There can be little doubt 
that twenty-five miles an honr might he obtained with an engine on a 2 feet 
guage; but here the question being pushed to the verge of absurdity—the 
answer to the inquiry, of whether it is politic to lay down such lines, be- 
comes sclf-evident—the eugineer would be scouted who would propose it, 
and the publie, without knowing the philosophical reasooing upon the sub- 


* Itia rather aurprising to hear so good an authority аз the '* Miaing Jonraal” talking 
na “7 ft. Gin. guage.’ The broadest guage which we are acquainted with is that of 
feet. 
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ject of guages, would insiinclively shrink from travelling upon such a pigmy 
contrivance—and yet, what engineer is hold enough to say that, in fifty years’ 
time, our present lines may not be treated as equally Liliputian affairs, and 
our engineering scicnce be subject to the smile of ridicule of the Brunels and 
Stephensons ef that day; perhaps, even the inquiry at this stage of our pro- 
gress in locomotive travelling, be then a subject very well fitted for a joke— 
88 the advertisements of the fast coaches af fifty years ago, are not only to 
our able engincers, but, indced, to the whole community—the speed of the 
old coach was increased to donble, and, perhaps, treble, its pace in the period 
alluded to, by the same instrnmentality—viz., horses, turnpikes, and a little 
more elegance and accomplishment in using the thong and holding the rib- 
bons; and te such perfection had this delightful method of travelling arrived, 
ihat а modern jarvey could not only well have afforded a sly smile at his old 
fashioned prototype, but our nobles were nat ashamed to be seen in his posi- 
tion. Nay, who was a finished gentlemen, who conld not gracefully guidc 
his trap and four throngh a crowded thoroughfare? and where is now this 
swift and elegant system of transit—the British mail—the boast of the na- 
tion ?—nearly among the things that have been. Shall we, then, in the ia- 
fancy of knowiedge vf steam-power—and with such a power, and snbject to 
such modification at our command—or the absence of experience of sufficient 
engineering skill, trammel oursclves to imperfection, and bind ourselves, by 
Act of Parliament, to slow coaches, accidents, and 4 ft. 81 in. guages? Sup- 
pose, if the experiment of introducing 10 ft. 6 in. diameter wheels, by Brunel, 
had answered the calcnlatians he had made for them, by one revolution of 
the engine, one stroke of the piston, had sent us as far as two of the first 
that were invented, and the old speed of twenty-five miles wenld have been 
doubled, while the old engiue would have been entirely discarded, and 7 feet 
6 inch rails would then have bcen the true width, until some better one was 
discovered? Апа yet, who is able to decide, that, if the passenger carriages 
had been raised upon wheels equally high, that the experiment would not 
have answered in every way the expectation? One thing is certain, the pro- 
pelling power would have borne better upon the weight, and in a more 
direct line, and most likely the object in view would have been accomplished ; 
but, suppose, with even this alteration, it had failed, is that a reason that 
rails and carriages cannot be so constructed as to work much larger wheels, 
and much larger and firmer rails, and a much wider guage, than, perhaps, 
any thing that has been yet considered practicable? 1s it inconsistent with 
the spirit of improvement, that we may gain not only greater speed, but with 
it greater safety and security ?—We think not.— Mining Journat. 


RAILWAY CLASSIFIED ACCORDING TO THEIR GAUGES, 


The following is a list of the priacipal railways of Great Britain, classificd 
according to the breadth of their gauges. The column giving the length of 
each railway refers only to the number of miles of rails laid down and used 
for traffic. Branch lines are distinguished from main line, so that in no case 
is the same length of railway reckoned twice over. 


(1.) Gauge 4 feet 6 inches. 


Miles. 
Ballochney m m m m .. 6 
Garnkirk to С1азро .. m m .. 8 
Slamannan Railway .. ae 29 оо 12 
Total 26 


(2.) Gauge 4 feet 84 inches. 
(In this class are included aome railways of which the gauge is half an inch 
wider to allow for the play of the wheels.) 
Birmingham (from London) T óc se. 112 


Peterborough Branch .. 5d os 47 
Birmingham to Gloncester 5“ ve ов 53 
Bishop’s Auckland and Weardale oo 56 8 
Bodmin to Wadebridge .. .. .. m 14 
Bolton, Leigh and Kenyon ES с oo 9) 
Brandling Junction Be op Be зо ПЯ 
Brighton (from Croydon to Shoreham) .. со 48 
Chester to Birkenhead — .. ac oo зе 15 
Chester and Crewe .. эс og бо 21 
Croydon .. 86 20 уж o6 98 19 
Dover (from Reigate Junction) .. T. o5 66 
Dublin and Kingston 8 оо ec oo 6 
Eastern Counties (to Colchester) .. бо vs 50 
Edinburgh to Glasgow — .. .. m m 46 
Glasgow and Greenock (from Paisley) .. 56 16 
Glasgow, Kilmarnock and Ayr  .. ne Od 51 
Grand Junction (to Lancaster) .. ad oo 126 
Gravesend and Rcchester .. 7 


Great North of England (Darlington to York and 45 
North Midland Railway) .. до .. } 
Hull to Selby o6 ao да oc oo 31 
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Lancaster and Preston — .. ^n o5 m 20 
Leicester and Swannington .. oe m 16 
Liverpaol and Manchester oo o0 .. 31 
Manchester and Crewe — .. E Bo 56 29 
Manchester to Leeds oc ae то ос 60 
Maryport to Carlisle on со со .. 30 
Midland. Derby to Birmingham 2% 59 41 


Derby to Leeds oó aü .. 
Rugby to Derby со 29 50 48 


Newcastle to Carlisle ub on 36 5 60 
Newcastle ta Darlington .. o8 oe бе 35 
Newcastle and North Shields — .. oo за 7 
North and Eastera (from Eastern Countiea Rail- 
way) 5c on E оо .. 2 
North Union. Preston to Manchester and Liver- 2 
pool Railway .. 5% зо og ao } Ze 
Norwich to Yarmouth .. ao oc 5o 20 
Preston and Wyre со 25 oc a6 19 
Sonth Western (to Sonthampton) oo m 76 
Gosport Dranch За oo aa 16 
Stockton ta Darlington .. mm óc m 11 
Stockton, IIartlepool and Clarenc ос m 32 
Тай Vale .. oc зо m oc oo 30 
York aud North Midland .. оо .. .. 27 
Total 1554 


(3.) Gauge 5 feet 3 inches. 
Dublin and Drogheda... ос ac .. 31 


(1.) Gauge 5 feet 6 inches. 


* Abroath to Forfar ES do do ас 15 
ж Dundee to Abroath .. 50 ac o8 16 
Total 31 


T (5.) Gauge 6 feet 2 inches. 
Belfast to Portadown a. по oo oc 25 


(6.) Gauge 7 feet. 
Great Western: Bristol and Gloucester: Chel- 
tenham and Great Western: Bristol and > 278 
Exeter оо Бо ов ad со 


* About to be altered to the 4 ft. 83 in. gauge. 
t According to the recommendation of the Irish Railway Commissioners. 


CHRISTIAN ICONOGRAPHY. 


ON THE APPLICATION OF THE FonM OF THE CROSS DURING THE 
MIDDLE AGES. 


(From the Histoire de Dieu, par M. Dipron.) 
(Continued from Page 217.) 

In the West our churches are usually in the form of the Latin Cross 
of unequal parts; the apex and arms being shorter than the shaft or 
trunk. The foot or shaft forms the longitudinal nave, the arms form 
the transept or transversal nave, the apex furms the choir. In the 
Middle Ages the choir was shorter and the nave longer In the 
basilicas of Constantine the transverse nave (called the transepts or 
cross aisles) cuts the longitudinal nave immediately adjoining the 
apsis, it leaves no room for the choir. In the I3th century the choir 
lengthens and forces the transept towards the west; there аге 
even some churches in which the transverse nave is nearer to the 
portal than to the apsis, so that it is still а Latin Cross, the divisions 
being unequal, and the cross aisle cutting the transverse nave into two 
unequal portions, but it is a Latin Cross reversed, the apex of which 
is longer than the pedestal. The church of St. Germain-l' Auxerrois 
at Paris is of this form ; from the porta! to the transept the nave is 
four widths in length, from the transept to the bottom of the church 
the distance is nine widths: the top, which ought to be much longer, 
is really shorter than the bottom: the arms are short, as is usual in the 
Latin Cross, only occupying three widths between them, 

Many of the English cathedral churches have a form which is neither 
that of the Latin Cross nor of the Greck Cross, nor even that of the 
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simple tau. These singular edifices are divided not hy one transept 
but by two, The first cuts the longitudinal nave іп half; tlie western 
or inferior end forms the nave properly speaking, and the eastern end 
forms the apsis of the саге; this apsis itself is divided by a second 
transept, usually shorter than the first. On this side, viz., from the 
first to the second transept, is the choir; on the other, viz., from the 
second transept to the bottom of the church, is the sanctuary. The 
cathedrals at Salisbury, Lincoln, Beverley, Rochester, and Worcester 
are of this character. Let a figure be drawn of the Cross of Clirist, 
with a long and wide label attached to it bearing the inscription 
"Jesus of Nazareth, King of the Jews." This label, as it were, is 
adopted in English churches, and forms the eastern transept, that 
which divides the top of the Cross into two parts; then comes the 
usual cross aisle or transept, on which the arms of Christ were ex- 
tended. This is derived from Ше Cross of Lorraine, the Cross of the 
Knights Hespitallers, and from that which denotes at present the 
archiepiscopal dignity, it is the double Cross; itseems to be borrowed 
from Greece, for we meet with it frequently in Attica, in the Morea, 
and at Mount Athos. 

The designs for churches in the form of a Cross were often revealed 
іп visions. In the night an angel appeared toa sleeping saint, perhaps 
to a bisliep, and made known to him the form of a monument which 
was to be erected by the command of God; immediately the work 
was put in hand according to the model seen in the dream. Some- 
times bright lines were observed in the sky, tracing on the clouds the 
form of tlie church to be erected. In this way Constantine caused his 
Labarum to be executed iu the form of that which һе had seen traced 
in lines of бге in the sky, and according to which lumiuons design the 
edifice was erected. Sometimes the plan aud form of a basilica might 
be discovered traced with drops of dew ou the dry ground; at another 
time it was the snow which indicated the spot and marked the form 
in which the walls should rise. Thus the French abbey and church of 
St. Michael in the department de la Manche, and the Italian church 
St. Michael at Gargano were traced upon the earth by the steps of a 
ball. 

Since, аз we have seen, even the severe science vf architecture 
accummodates its plans and designs to the varied forms and details of 
the Cross, it is not surprising that the arts of sculpture and painting 
should employ it in all its varieties, numerons and capricious as these 
varieties often are. Thus, not only do they employ the Cross with 
опе or tivo transverse beams, but the number is often increased to three ; 
this Cross has eight arms, each transept dividing it into two, which 
makes six, to which the shaft adds two others, viz., the foot and the 
apex. These Crosses with one, two, or three transverse arms denote 
degrees of rank, in the same way as tbe tiara, the hat, and the mitre. 
The pope alone was entitled to the triple Cross, the archbishop and 
cardinal to the double Cross, the simple Cruss remai ing for the 
bishop. The capitals of columns, sarcophagi with their covers, 
mosaics and frescoes, windows and waiuscotings, are adorned with 
innumerable Crosses, and their variety is equal to their number. 
These Crosses are sometimes simple, sometimes interlaced with other 
emblems. 

When the Cross is simple and without other attributes or ornaments 
it must be divided iuto two classes—the Cross of the Passion and the 
Cress of the Resurrection. ‘I'he Cross of the Passion, the real Cross 
on which Christ was crucified, is the square unhewn tree, composed 
vf the trunk and transverse beam; it is this which is generally placed 
in the arms of the Father with the Christ nailed thereon; it is this 
which is planted in our fields, in our highways. The Cross of the 
Resurrection is the emblem of the real Cross; it was with this that 
Jesus rose from the tomb and ascended to Heaven. A banner, a flame, 
usually floats around the Cross of tbe Resurrection, it is indeed а 
standard, the top of which terminates in а Cross rather than in a point. 
The Cross which the Paschal Lamb bears on its foot, and the Cross 
which precedes religious processions, are the Crosses of the Resur- 
tection and pf the Ascension; in these cases it is no longer a tree, as 
in the Cross of the Passion, but a staff. 

Sometimes, Clirist in Heaven is represented as seated near to the 
Father aud to the Holy Ghost, bearing the Cross of the Resurrection 
rather than that of the Passion. Тһе Cross of the Passion, the true 
Cross, is a suffering one,—the Cross of the Resurrection is a trinm- 
pliaut one ; the last has the same general form as the former one, but 
It is spiritualized—it is the Cross transfigured. These two Crosses 
are historical, because they were employed at the Crucifixion and 
Resurrection of Jesus Christ; but the number of those which are 
purely emblematical is infinitely greater. Heraldry adopts many of 
these, to which it assigns names which characterizes their nature 
and form, When the Cross is interlaced or accompanied by orna- 
ments or emblems, the variety is so great that it is impossible to de- 


scribe all, we must therefore select some examples. 4 
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In Greece, the representations 
of the Cross usually bear this in- 
scription ** Jesus Christ the Con- 
queror.” The following із anex- 
ample of the double Cross, which 
we call the Cross of Lorraine, 
whicli furnishes also the plan of 
the Englishchurches already men- 
tioned, as well as that of the 
three French churches. The foot 
of this Cross is divided into two 
forks or branches, and expands 
itself in leaves of the acanthus. 
The inscription surrounds the up- 
per Cross only. Sometimes this 
mscription is divided into two 
parts; the first portion is en- 
graved above a Cross and is 
placed on the left, and the second 
portion above another Cross 
placed on the right. Beneath 
the first inscriptionare two реа- 
cocks, which appear to be alle- 
gorical, since a manuscript and a tabulary stone in the Museum at 
Narbonae represent them crowned with a pimbus, like saints. Be- 
neath the second and within medallions there is an eagle with its 
wings folded, and a falcon with its wings likewise folded ; the fulcon 
wears the collar, the leash, and the little bell. The foot of the first 
Cross is clawed, that of the second is perronné; both cut by the double 
transverse. The Cross with the peacocks is formed of bands inter- 
laced, that with the eagle and falcon is twisted in narrower bands. 


These two Crosses ornament the western door of a church at Athens, 
and are sculptured in slabs of white marble. We have given the 
Cross with the eagle and falcon, it seems as well therefore to make 
this example complete by giving also the Cross with the peacocks, 
for this is to the left and furnishes the first part of the inscription. 

In Greece, at the base of the sculptured and painted Cross which 
ornament the churches, we almost always find animals facing each 
other, who seem to gaze witli love or fear on the emblem, beneath 
which they appear to humble themselves. The lion, the eagle, the 
peacock and the falcon are the animals we generally find. The pea- 
cock and the eagle are the emblems of pride, the falcon and the lion 
which betoken violence and cruelty, may well signify that these evil 
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passions must bend under the yoke of the Cross. The dove and the | 
lamb, which we frequently find in the frescoes, on the catacombs, 
and on the ancient sarcophagi, may signify, that as virtue arises from 
the Cross so vice is overthrown by it. 


We have already described several designs where a figure of Jesus 
Christ surronnded by a glory, either elliptical or circular, is accom- 
panied by the attributes of the four Evangelists. Christ is also re- 
presented by his Cross, and the Evangelists by their Gospels; not 
only is the Cross accompanied by signs and ornaments, but it is also 
interlaced by them so to speak. The monogram of Christ, the Chi 
(X), and the Rho (P) of Хрістос, the Iota (1) of Incous, unitiog form the 
Greek and Roman Cross and stars with six equal or unequal parts ; 
these Crosses are simple or enclosed in circular medallions, and are 
sometimes square, In the next illustration composed of six cyphers 
the Chi is in the St. Andrew’s Cross. In the first five figures the Rho 
cuts the Chi vertically, at the point in which the two branches are 
intersected; we have thns the two first letters of ХРІ5ТО2. The 
cypbers of No. 2,3 and 4 are simple or open, and the No. 3 is com- 
pesed only of x and of p; No. 2 is accompanied by palms, which pro- 


bably signify triumph and glory; No.4 like No. 1 із completed by 
the A and 9, which signify that Christ is Ше beginuing and end of all 
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things; No. 5 is inelosed in а medallion, but the rays of this mystical 
wheel touch the circumference and mingle in it, while those of No. 6 
do not tonch it. This last figure does not present a Дф Ло but an То, 
which is the first letter of the Greek word 1HZOTZ, as the Chi is Ше 
first letter of XPIzrOx. The sixth cypher is then the most complete. 

There is yet a vast number of inscriptions and allegorical ornaments 
besides those which accompany the sign of the Cross and detail its 
facts and significations; but we have been compelled to confine onr- 
selves to the more essential points of this important subject. 


REMARKS ON THE MATHEMATICAL PRINCIPLES OF MR. 
DREDGE'S PATENT SUSPENSION BRIDGE. 


Ву Е. BasuronTB, B.A., Fellow of St. John's College, Cambridge, and 
Member of the Cambridge Philosophical Society. 


“ The constant destruction of bridges so fatal to life and property, arises 
solely from the erroneous principles upon which they are constructed.”— 
Mr. Dredge’s Advertisement. 


The recent fatal catastrophe at Yarmonth renders it imperative on 
all persons (0 make use of every means in their power to guard against 
the recurrence of a similar event. It is to me a matter of surprise 
that there has heen no exposure of what Mr. Dredge calls his “ System 
mathematically demonstrated, showing, by the most searching inves- 
tigatioo, the true principles of the novel and economical invention." :! 

Та the work on Bridges, published by Mr. Weale, we һауе a Sup- 
plement of 64 pages of demonstration, illustration, and examples. Іп 
vol. xxxviii. of the JMechantes Magazine we have the * Mathematical 
Demonstration of the Principles of Dredge’s Patent Iron Bridges. By 
the Inventor." In addition to these Mr. Dredge bas printed for dis- 
tribution a number of letters extracted from newspapers, &c., explaining 
in glowing colours the advantages in strength and cheapness of his 
bridge. But most unfortunately not one of the writers even professes 
to have any knowledge of mathematics, and consequently all their 
opinions are worthless. In one of Mr. Dredge’s advertisements we are 
informed that “іп such a structure as the Menai Bridge it (the patent 
bridge) effects a saving of 1865 tons of iron їл the main chains alone,” 
and in a note we are told that the “Menai chains weigh 1935 tons.” 
We will now compare this with the statement in Mr. Page’s Report, 
printed by order of the House of Commons, May 9, 1844, page 21, and 
reprinted in Weale’s Quarterly Papers, Part V. page 20. “The 
weight of the bridge (including 130 tons additional weight due to re- 
pairs іп 1839 and 1840) is 774 tons’?! Ta Mr. Proves’ work we have 
а similar statement. Again, we are informed that the “tension of the 
chain must be nearly 3750 tons, half of it acting іл each direction.” 
Did Mr. Dredge ever know snch a method of measnring tension before 
made pse of? I compare this with another of Mr. Dredge’s circulat- 
ing letters, written by Lord Western to Lord Melbourne, which states 
that according to Drewry “the strain at the middleis 1875 tons.” I make 
no remark,—I have merely collected statements, and I leave the world 
to judge. 

To proceed to the mathematical demonstration.— 


These are copies of figs. 6 and 8 alluded to below. In both figures 


Fig. 8. 


Fig. 6. 


uu mm M 
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the same letters refer to the same. Тһе pulleys Е and В, fig. 6, are 
supposed to turn about fixed axes, and а,, а, denote the tensions of 
the strings C E, H B, attached to the platform at C, H, and passing 
over the pullies E, B; P F is the pier, P A a chain passing from the 


top of the pier. Let 
DIIB — om FCE =9, -HARS ýn 
Dise POS 1 Bee 


w the weight to be supported at G, G F = 2. 
b, = tension of A P. 
33 
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If now we suppose А F to be a rigid lever capable of turning about 
F, and if the momenta tending to turn it in opposite directions be 
equal, we get 
a, d, sing, +4, d, siu $, +b da sin pa = «e 5. (В). Page xxxi. 

This equation we may allow, but it must be observed that the pul- 
leys E, B, are fixed quite independently of the main chain A P, and 
we may therefore suppose that Ше chain A P remains straight. a 
а, «с. are called subsidiary forces. 

At page xxxii. we read “If, instead of supposing the cords, to which 
the subsidiary forces are attached, to be brought over pulleys and 
stretched according to the intensities of their respective forces, let 
them be simply attached to the primary cord or chain A P, as repre- 
sented figs. 7 and 8 following, then if stretched to the same degree by 
means of the load which they are employed to support, the nature of 
the action will be precisely the same as in figs. 2 and 6 &c.* Iam 
quite at a loss to imagine how any one, possessing the least possible 
knowledge of mechanics, could make such an absurd and totally un- 
warrantable supposition. If the subsidiary forces are to be anything, 
they must bend the main chain,—tlus the position of the whole will 
be altered, and consequently the tensions of the rods will be changed, 
The main chain А P would of course be bent, aud the arrangement 
of the whole be so altered that all the previous investigation would 
be rendered ntterly worthless for the object in view. It appears that 
this learned theorist has found his subsidiary forces to produce a great 
saving in material, but although it may be always possible to attach 
the ends C, H, &c., fig. 6, to the platform, it is not generally prac- 
ticable in actnal constructions to find other ized points, as E B, just 
above to which we may tie the other ends quite ¿independently of the 
main chain. Yt does not appear necessary to continue tbe in- 
vestigation any further, as its fonndations are undermined. А 
bridge built on this principle may stand for two reasons, it is seldom 
or never loaded to the full extent of its calculated power, and the 
actual strength of iron is about three times as much as is used in the 
calculation. 

Thus we see that Mr. Dredge’s “ principle" is built on the fallacious 
assumption that wé may attach one end of a supporting rod to the 
platform, and the other end to some convenient point just above, quite 
independently of the main chain, 


% 
-i 


pea 
А 


w 
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4 At pages xxxviii. and following, we have an example, and the ten- 
sions bp bs, Же, a, а, Kew, for that case are most obliging'y afforded 
us with the greatest nicety, even to four decimal places. The above 
figure represents a part of the main chiain, 5,, b., the tensions on each 
side of the joint D, a, the tension of the subsidiary force connected 
to the main chain at D. It is found by applying Ше mathematical 
c«leulatiuns to this particular case that 

b, = 151:6906; b, = 101-1270; а, — 28-9617 

ch cs b, + а, or two of the forces are together less than the 
third. Now, since three forces, acting at a point, when they keep it at 
rest, are proportional to the sides ofa plane triangle, formed by drawing 
lines parallel to the direction of the forces; if this be true there may 
be a plane triangle having two sides together less the third. But see 
Euclid, Book І., Prop. xx. 

I have merely taken tlie values of the tensions for one point. The 
sets of tensions (b, bo a5), (bg b, a4), (b, b, a,), and (5,5, а.) when 
applied at one point cannot keep it at rest for Ше reasons above given. 
It is a decisive proof that an anthor’s caleulatiuns аге erroneous 
when they lead to an absurdity or an impossibility. 

I think I have already written enongh to shaw that the principle is 
wrong, and that its application to an example by the author leads to an 
ош. I һауе compared Mr. Dredge's statements together and 
RE р он» and they аге contradictory,—and I leave things 

It has become usual for persons to speak of the Menai Bridge asa 
complete failure—in one respect it has been a failure, in another a 
triumph. Tbe failure is, however, no discredit to the mathematical 
abilities of Davies Gilbert nor to those of Telford the engincer. They 
were not Шер aware of the effects that the wind could produce; bnt 
everything that they did take into account was amply provided for, 
This, however, will be no excuse for neglecting such lessons as expe- 
rience has taught, in future structures of a similar kind. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Avcvsr, 


If Mr. Dredge had examined the Philosophical Transactiona for 
1526 he would have found that the plan for tapering the chains was 
no new discovery in 1836, and perhaps he might have been led to 
doubt the accuracy of his own cooclusious, when he found that the 
quantity of iron that could be thus saved with safety was so small as 
not to be worthy of notice. 

All the patent bridges that have been constructed ought to be care- 
fully examined; the le:.gtls and strengths of all the links, together 
with their inclinations to the horizon, should he measured when the 
bridge is loaded uniformly to the full extent of its estimated power, 
it would theo be possible to form some estimate of the secnrity of the 
structure. In the general case the data are insufficient for a mathe- 
matical solution, but with given positions and maguitudes of all the 
parts we may calculate the tension of each portion for a giveo load, 
and pronounce for or against after a comparison of the calculated ten- 
sions with the capabilities of the several parts. We have in a great 
measure to thank such writers as this theorist and Mr. РогЕ for the 
distrust with which practical men regard theories. 


ON THE PREPARATION OF LIME FOR FRESCO AND 
OTHER PURPOSES OF PAINTING AND ARCHITECTURE. 


It is amply known to most men that lime isa calcined chalk, or other 
stone containing this earth, in the state of carbonate, and that we must 
develope its caustic state by divesting it of carbonic acid by means of 
the kiln, and still further change its character by slaking, wheo it be- 
comes a hydrate of the earth, which is now and has long becn consi- 
dered a mere union of water with oxide of calcium ; and, although I 
demur: ор the absolute correctness of the theory, it might lave been 
considered supererogation to have dwelled upon it here had it not 
been industriously published to the world, especially to painters,— 
first, that by washing, as practised by Pallomino, its caustic powers 
and well known destructiveness among pigments, especially the sul- 
phurets and carbonates, could be not only ameliorated but removed ; 
secondly, that the long continued burial of the hydrate in the state of 
fine putty, as practised by Corneiius and other German painters in 
fresco so pertinaciously that the director will use no lime which has 
not been so buried from six to eight years; thirdly, but it is almost 
too silly to notice, that hydrate of lime is not formed by slaking, but is 
a salt indigenous in all lime stones?! fourthly, that to make a complete 
job, we should dissolve lime, precipitate artificial carbonates, and 
further deteriorate its powers by foolish experimental? mixtures! 
Alas, what shall we be told next ? 

Fourcroy published some forty-five years ago his valuable experi- 
ments and many incontrovertible truths, but, as will always be the 
case with the mere theorist as regards practical arts, many errors: 
hydrate of lime is stated by him to be less canstic (the great obstacle 
of the misled fresco painter) than the earth before slaking. This 
was an error of the closet man; Fourcroy used, as an experimentalist, 
Carrara marble; now, obviously the lime of Carrara marble, however 
well adapted to philosophical purposes, must be a poor, trashy aud 
worthless one for building, tanning, fresco painting, &c., nor does its 
hydrate zesemble that of Dorking lime. 

Convinced as I am that fresco painting is not at all adapted to 
English taste, and much less so to English rooms or halls even of the 
larger class—what, let us ask, is the essence of the art? why, inherent 
crudeness but real transparence and permanence, the very foundation 
of which is the permanence of the stucco. If, Шеп, a canstic lime be 
necessary (о а permanent intonaco—and such intonaco be necessary 
to fresco—obviously a caustic lime, in this climate especially, is the 
sine quá non of a permanent fresco, and, as obviously, every attempt 
to lessen the causticity of the lime, so as to adapt it to tlie pigment, 
is a retrogradation; the pigment must, in the nature of things, be 
adapted to the lime, and the whole series of obstacles, hitherto те- 
echoed from Pliny to Pallomiuo, sink before the ordinary expedients 
of the painter's art. 


1 That a something more takes places Is obvious, and was seen by the older masters of 
physic aad paintiog; the first directed ** all rst waters in which hme had beeg slaked to 
be thrown away as * too furious for medicine;’ the last chose these first waters (in which 
‘lime had boiled пр”) to prepare vermillion for fresco, which they do, not by **embuing 
it with lime," but by abstracting the excess of sulphur. 

2 An axiom actually promnigated in print hy a Mr. Weld Taylor, who states also, that 
vermiliioa has a teodency to turn * black’ hy heat, apparently innocent of the fact that it 
is absolutely a ‘ black’ sulphuret of mercury turned red by heat! Vide his Essay on Fresco 
Paintiog. 

з Dr. David Boswell Reld. Vide the Royal Commission on Fine Arts, Ist Report, 
page 45 of the Appendix. 
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A great mass of error exists with reference to the statements of the 
older writers on this subject, as well as that for architectural puar- 
poses. Armiuini, for instance, tells us about boiling ; now if absolute 
boiling ever were practised in his day it could ouly have been the 
boiling of pigmental lime, then the only white* permitted, and here 
any English manufacturer of whiting would laugh him to scorn, 1 am 
satisfied however, boiling of another kind mas practised from the 
earliest ages,—and continues to be practised to this day by cunning 
plasterers whenever the stock of putty is exhausted and a supply re- 
quired rapidly,—that is, the throwing lime into water and—often with 
fine sand—covering it down with sacks and thus boiling the mixture 
per зе. 

In my earliest experiments, after being applied to by the Secretary 
of the Royal Commission on the Fine Arts, Ї saw the obvious neces- 
sity for a caustic and not an ameliorated lime, and prepared a small 
frame to show that fierce Dorking lime, properly treated, although a 
better stucco, was even less destructive to pigments than lime buried 
behind the Houses of Parliament and deteriorated by two years keep- 
ing. 1 then prepared a larger frame, of a practical character for 
painting on, with such Dorking lime only four days old; and this 
frame remained beautifully perfect more than nine moutlis at Gwydyr 
House, and is still in existence without a blemish, and in lieu of 
cracking and crumbling into dust is harder in texture than any stucco 
or intonaco in the metropolis; but, unfortunately, Her Majesty’s Com- 
missioners, who very naturally were perplexed amid the conflict of 
opinions, instead of submitting such proof to two plasterers aud a 
painter, as to its practical nature, submitted it, as to its mere theory, ta 
three theuretic men, neither of whom knew one iota about. intonacos, 
or pigments, or fresco, or oil, neither of whom ever once examined 
the practical frame then in the room, and one of whom had actually 
declared in their previous report,’ * He knew nothing of the subject, his 
attention never having been called іо it,” and for fear any men should 
doubt his word, on the score of modesty, fullowed up the assertion by 
a string of ludicrous suggestions before alluded to, viz., the making and 
mixing arlifcial precipilated carbonates with intonaco lines. Ulti- 
mately these referees, after making certain trifling theuretie experi- 
ments, such as “ sfirring brushes about EQUALLY” (mark the word, as 
if for an apothecary’s potion), for seventeen days witbont any effect, 
received their fees and damned the plan neither of them eompre- 
Пепдей for one moment, nay uot even іп its theory, fora long rambling 
report denied many assertions I never made and touched not опе I did 
make. Such is the invariable result of references to mere theorists, 
because of a misunderstood locus standi: surely the public eye will 
be opened ere long. The schoolmasier, as I have before said, may 
teacli the elements of navigation—he may lecture upon it, he may 
make a book upon it, and any silly fellow сап compile a volume, nay 
he may be a highly gifted man and justly obtain this Госиз standi—but 
who would be governed by his judgment on an experienced seamau's 
practical work at tlie hehn, or ask liim to steer a ship? 

This is no vituperation; I have not any interest at stake, and never 
had, save the waste of (іше and pelf to remove error and serve the 
eause of man. 

The report alluded to states, that “brushes thus diligently stirred 
about in lime and water for seventeen days were not acted on at all by 
lime.” Ladmire the naïveté and genuine innocence of some very eles 
vated тер (?). Painters in fresco do not stir bruslies about in lime 
and water equally, but use them unequally on a drying and uearly set 
intanaco, from which is oozing a fierce water of liae aided by ар 
abrasive surface, and of brushes so destroyed all history tells; Corne- 
lius gave evidence, and living painters in the metropolis could supply 
dozeus,—vwbile every bricklayer by his shoes, every tanner's pitmap 
by his hides, every perfumer by bis depilatory mixtures, amply tes- 
tifies the faet. 

The same Report states that “Hydrogen (streams of which I pass 
through тау caustie lime when slaked, and before washing,) has no 
action on lime," This is good: Fourcroy, whose experiments I had 
a practical occasion to repeat twenty years ago, told us this twenty- 
five years before that; and I therefore had never dreamed of assertiu 
either that hydrogen acted on lime ог lime on hydrogen; but I did 
assert, and do now repeat the assertion, that by passirg it throagh 
auch recent hydrate of lime, in the state of cream, we ure enubled to 
wash off—especially if hot instead of cold waters be used, (lime being 
kas while the salts existing іп it after slaking are more soluble there- 
in)—all those noxious elements which infinitely more affect pigments 
and brushes than the mere alkaline cansticity of lime ; and, I repeat, 
that in slaking lime something more cecurs than the mere solidifica- 
tion of water аз а hydrate. I assert that some water is decomposed, 


4 Now we have artificial carbonate of barytes, infiultely ‘ move beautitul' and requiring 
only pure water tn ensure its permanence. 
5 Dr. Reid, as before stated in Note 5, 
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some oxygen combined with the lime asa peroxide, and hydrogen 
set free along with the heat of fluidity. Ву such passing of streams 
of hydrogen through it we are enabled therefore to destroy this noxious 
agency, and gain a purer, better, and more cohesive, plastic and yet 
caustic hydrate for immediate use. 

The Report further asserts that * Fine plasters improve in texture 
by keeping, merely from a separation and commination of particles!” 
Now every plasterer’s man knows that by keeping, they which were 
loose, sandy, incoherent, become close, waxy, tenacions and plastic, — 
low, therefore, the obvious exertion of attraction can be a specimen 
of repulsion I leave the theoretic LL.D.'s to illustrate. 

Again, if nothing more than a mere and almost mechanical hydrate 
be formed by slakiug, 1 should be glad to be (not theoretically—no, no 
—I mean practically,) enlightened as to how it comes that in all the 
fiercer limes—Dorking, Bath, or blue lias—after rapid slaking, sul- 
phar becomes oxygenized, sulphuric acid formed, and sulphates of 
lime, magnesia, &e., ooze from every joint of brickwork in less than a 
month. 

Again, how is it after passing hydrogen through them in the creamy 
state, and washing them, no such oxygeuizement takes place and no 
salts form ? 

Again, how is it that іп the tanner's pit the skin is swelled and 
gelatinized, and the hair und epidermis are acted оп, and {һер sud- 
deply—althongh the lime, under a waler сайте, is quite caustic —such 
power is lost, aud fresh lime must be used to procure these effects 
before the skin is destroyed ? 

I assume no wire-drawn degree of knowledge; I !ook with contempt 
on the giugerbread of science and mere jargon of a sesquicarbonated 
nomenclature ; but I am not to be put down in plain, practical matters 
to which Ihave devoted years: and a mere assumption, on parchment 
brains, I so much detest I treat my own degree as waste paper. 

On other matters intended to be developed by the frame alluded 
to, and 1 bumbly opine perfectly demonstrated therein, such as the 
defects and absurdities of all ordinary plaster-keving, and the ines- 
timable worth of native carbonate of barytes as proposed by me thirty 
years аро, I must dweil more at large in my next paper, which more 
properly may claim them as appertaining to architecture. 

With reference to hydrofuges, on which much research has been 
displayed, aud more time thrown away, 1 merely say—hydrofuges to 
walls are strictly empirical applications, and advisable only when old 
and defective walls are to be painted on, aud they produce, in the 
nature of things, bad effects on the walls themselves. Good strong 
lime, well washed coarse sand, tolerably pnre water, with that addition 
which was proposed by me and referred to Mr. Barry, would have 
secured to his cement, ere this, а greater hardness Шәп that of the 
bricks and a perfect freedom from circulatory damp, and, I may add, 
afforded a cement more worthy of his splendid foundation. 

There is a gross error, retailed- from Pallomino, with reference to 
salts, viz. “that if the rough cast be not dry saltpetre will form." 
The rough east ought never to be dry ; and saltpetre, that is nitrate 
of potas, never can, while the salt he means—nitrate of lime—rarely 
will be formed, and then only when the elements had existed, 4 priori, 
in the sand, water, or hydrate of lime. The same applies also to a 
Mr. Sinith’s advice to the Commissioners, (2nd Report, page 53,) 
“not lo permit the workmen to urinate in (he chimney corners ;' the 
writer being, apparently, anacquainted with the fact tbat the preparers 
of uitre, in artificial beds, in despite of great quantities of urice, never 
form nitrate of potas but this nitrate of lime. 

W. MARRIS DINSDALE. 

July 8, 1815. 


SECOND REPORT OF COMMISSIONERS OF INQUIRY INTO THE 
STATE OF LARGE TOWNS AND POPULOUS DISTRICTS. 


The following is an abstraet from part of а most important and 
elaborate report presented to the House of Commons. From the extent 
of the document (it cousists of two large folio volumes), we can present 
but a small part of its contents notwithstanding their interest, but we 
hope to recur to the subject. 


In pursuance of the terms of your Majesty's Commission, whereby we are 
enjoined ta report to your Majesty, fram time to time, our proceedings, we, 
the шәйегвірпей Commissiouers, do now humbly present this our further Re- 
port. We stated in our First Report the course which we cousidered it our 
duty to pursue in prosecution of our inquiry, ta which we appended the evi- 
dence we had then received, and also an abstract of the replies then given 
from fifty towns visited, showing their condition in respect to drainage, 
cleausing, and the supply of water. 
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Ilaving stated the causcs, to which our investigations into the condition 
of the inhabitants of large towns and populous districts have led us to ascribe 
much of the prevalent disease and mortality, we proceed, in obedience to the 
instructions contained in your Majesty’s Commission, to offer recommenda- 
tions for the amendment of the laws at present in force relating to the sena- 
tory condition of your Majesty's snhjects. 

We now lay before yonr Majesty a short outline of the measures which 
appear te us to be necessary for this purpose; and then proceed more in de- 
tail to state our reasons and such observations as occur to us on each branch 
of the subject. 

We have arranged the different branches of the subject in the following 
order :— 

1. Drainage, including house and main drainage, and the drainage of any 
space not covered with houses, yet influencing the health of the inhabitants. 

2. The paving ef public streets, and courts and alleys. 

3. Cleansing; cemprising the removal of all refuse matter not carried off 
by drainage, and the removal of nuisances. 

4. A supply ef water for public purposes and private use. 

5. The construction and ventilation of buildings for promoting and secur- 
ing the health of the inbahitants. 


General deficiency of drainage. 


Among the evils, which appear to cperate with the greatest severity 
en the condition of all, and especially cf the labeuring classes, are those 
arising from the absence ef a proper attention to drainage. They prevail 
almost universally, to an extent altogether incompatible with the main- 
tenance of the public health; and even in those places where recent im- 
provements have been effected, a desirable standard is far from having been 
attained, either in respect tu the perfection of the necessary arrangements for 
drainage, or of economy in executing the works. 


Defective drainage in Towns of Staffordshire and S. IWales. 


The most serious deficiencies in drainage are found to exist in these towns? 
which have advanced within a brief period from the condition of villages 
chiefly the seats of the pottery and iron manufactures in S/affordshire, and 
the mining districts in South Wales, Monmouthshire, and the north of Eng- 
land. Азап example of this description of towns, Merthyr Tydvil, at pre- 
sent containing above 37,000 inhabitants, presents the most lamentable in- 
stance of the total absence of all drainage. Тһе rapidly increasiog suburbs 
ef large towns which are without the municiple boundary, or to which the 
jurisdiction of a local Act does not extend, present similar examples of neg- 
lect, and strongly exhibit the necessity of the establishment of an efficient 
local authority for such purposes. 

Ап instance of the extent to which these deficiencies of legislative powers 
prevail, even in towns which have leng been the resort of the wealthy and 
luxurious classes, is presented iu the city of Ba/A. We there find that — 

“Тһе commissioners for the ontpart of the parish of Walcot have power, 
under a local Act, to order the construction of new sewers and the alteration 
and reparation of old anes when they see occasion: their power extends over 
about a fourth or fifth of the city. There is no such power vested in any 
body for the remainder of the city.” 

In the city of Gloucester, although there are three Acts of Parliament in 
force fur the local government of that city, none of them apply to the sewer- 
age or drainage, which is in a most neglected state. 

То remedy evils of such magnitude and so extensively prevalent, we are of 
opinion—That new legislative measures, applicable to all towns and populous 
districts, are required, fer the introduction and maintenance—not only of an 
efficient and economical system of house drainage and sewerage, paving and 
cleansing, in all towns and populous districts, but also for providing ample 
supplies of water for public and private purposes, and for the adoption cf 
ether means for promoting and securing the health and comfort of the in- 
habitants. 

New Surveys required. 


The first and most important step in providing for the efficient and econo- 
mical execution of any plan of drainage, is the preparation of an aecnrate 
general aurvey, upon a large scale, of the area which it is proposed to drain. 
This view is supported by a large mass of valuable and important testimony, 
proving it to be the necessary preliminary to any such werk. The extent of 
conntry to be comprised within the jurisdiction of any local authority, should 
be the entire natural area for drainage. At present no such plans er surveys 
are accessible to builders or others engaged in werks requiring a knowledge 
of the level of the adjacent lands. Hence serious losses have been entailed 
on the pnblic by the construction of sewers and drains at improper levels, 
and of a capacity insufficient for the probable wants ef a future population ; 
and houses have been placed in situations regardless of the means of drain- 
age. Great loss and inconvenience from this cause have very generally oc- 
curred, and even very lately it has become necessnry to enlarge and deepen 
some of the aewers recently put in. The prevailing want uf information 
among the surveyors and other officers having the charge of the drainage of 
towns,regarding the levels of the aewers, and frequently even the entire 
ignorance of their existence, may be traced to the absence of any proper sur- 
vey. At Bristol the first attempt to form a complete map of the sewers was 
commenced during the inquiry cf the visiting commissioners, and in the town 
of Preston it was à work of several weeks to open the streets in order to as- 
certain the lines and the depths of the aewers. In some large towns as Wigan, 
Rochdale, and Bolton, there is not the slightest knowledge of the sewers. 
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The benefit of an authorized survey has already heen demonstrated in 4е- 
vising a plan for supplying the city of Paris with water. It is manifest that 
no works can be executed on a system and with a proper attention to scien- 
tific arrangement, unless they are based ороп a general survey, comprehend- 
ing such levels as above described. Builders of all classes have borne evi- 
dence of the great value of such a survey. The importance and the necesity 
cf such surveys for the efficient execution of the usual works of improvement 
in towns is not confined to drainage. It extends to building, laying out and 
leveling streets, and laying down gas and water-pipes. At present, such sur- 
veys as exist baving been generally executed under the direction of indepen- 
dent sets of surveyors and workmen, it necessarily happens that a survey 
made for the one purpose is either inapplicable for another, within the same 
district, or that the private interests of parties limit the use of it to those at 
whose instance it was made. 


Ordnence Survey for sanatory purposes. 


In those parts of the northern counties of. England, where the Ordnance 
survey is still in progress, there appears to he an opportunity cf ohtaining 
surveys for sanatory purposes, executed hy public officers under а system of 
contro] checks, calculated to ensure a degree of accuracy, which it is very 
difficult to attain іп any other manner, and which will acquire for this work 
à permanent authenticity and confidence. We are шеге anxious to recom- 
mend that the services of these officers should be made available for such 
purpeses in those districts, where the surveys for the Ordnance map are not 
yet completed, as, we believe, that independently ef their accuracy, the work 
could be executed hy them at a comparatively trifling cost, provided the ад. 
ditions to the plans of towns, necessary for sanatory purposes, he made while 
the surveys fer the Ordnance map are in progress. 

We therefore recommend, that before the adoption of any general measure 
for drainage a plan and survey upon a proper scale, including all necessary 
details, be obtained, and submitted for approval to a competent autbority. 


Extension of Jurisdiction of Local Commissioners. 


In the course of our investigations in the country, frequent instances have 
been brought under enr notice of the difficulties arising ta a complete system 
of drainage hy the impediments that exist, whether natural er artificial, be- 
yond the present limits of the jurisdiction of the local authority. Хо means 
are at present provided for the gradual enlargement ef ihe jurisdiction simul- 
taneously with the extension and the increasing wants of the newly-built dis- 
tricts of towns. 


Instances in Bath and the Manufacturing Towns. 


It is shown on the examination of the drainage ef Ba/h, that the 
only authority having powers for the construction of new or the reparation 
of old sewers, was constituted was а local Act, authorizing the appointment 
ef commissioners, whose powers were restricted to the parish of Walcot, 
containing about one-fourth er one-fifth of the whole population. 


Tottenham, which bas a population of 9,000 inhabitants, will serve as a 
comparatively simple example of another large class of cases, where am in- 
sufficiency in the area included in the jurisdiction for drainage operates as a 
barrier almost insnperahle to the execution of effectual works by the most 
competent officers. 

Liverpool is surrounded with wndrained tracts of land, оуег which the 
suburbs, with new habitations for the working classes, are in the course of 
extension ; and new houses are being built beside stagnant pools beyond the 
jurisdiction of the town drainage. The interior of the proper area of drain- 
age comprising the town itself is split into two districts, and those districts 
are placed under divided ава imperfect authorities, so clashing with each 
other as to render systematic drainage impracticable. 


Much of the proper drainage district, within which the town of Manches- 
fer is situated, consists principally of clay, wet and overrun with rushes, and 
ef partially drained land. The chairman of the Committee of Sewers in 
Manchester complained that the proper drainage and imprevement of the 
worst district in that town, inhabited by the poorest population, is prevented 
hy the want of authority over the dams thrown across the river Medlock, 
which, in consequence of these dams, at times overflows the lower districts. 


It was found that one source of the insaluhrity of the town of Bradford, 
which is sitnated in a valley between two hills, was traced to the emanations 
arising from the natural watercourse running hetween the hills, now dammed 
up for mill-power, and made the receptacle for all the drainage of the henses. 

The escape of gas from the seurce was stated te he at times so considerable 
as to discolour silver in the habitations er workshops near its banks. Over 
this outfall there was no proper authority possessed or exercised for the 
public protection. 

The outfall of the surplus water of the drainage of /Jalifaz was found to 
to be similarly dammed up. 

The inspection of Leeds, showed (as hud been previonsly stated by Cap- 
tain Vetch, the engineer called in by the local autherities to examine and 
report on the means of improeviog the health of that towu) that the river 
Aire, which would in its natura] state have had a strong and regular current, 
had been dammed up in several places for mill power, and for the purposes 
of an important water communication. These dams thus act as a series of 
caich-pits for the sewage ef a population of 120,000 persons. In this case, 
alse, the authorities having control over the town drainage, even if they had 
been so constituted as to have been competent to execute or maintain sys- 


. 
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tematic works, would have no jurisdiction or conlrol over the natural out- 
falls; and, in consequence of this original want of jurisdiction and care, 
rights have apparently been acquircd, which can now only be fairly redeemed, 
for the relief of the town, by purchase. It may he observed, however, as a 
favourable circumstance, that at the present time the increasing chcapness 
and convenience of substituting steam power would in many localities, greatly 
facilitate the resumption of important public rights, and the extension of 
proper drainage jurisdictions over natural outfalls. 

At Lancaster the upper portion of the drainage area, was found to be 
under the control of the authorities who have charge of the Castle, and who 
were endeavouring to improve its salubrity hy a better drainage. In this 
they were obstructed by the officcrs having charge of the lower portion of 
the area, who refused to permit the authorities, having charge of the upper 
portion, to use the sewers forming the proper outfalls. 

The artificial drainage area under the care of the authorities having charge 
of the drainage of the town of Nottingham, comprehends only a portion of 
the natural and proper area. One part of that area is above the site of the 
houses of the town, within the municipal jurisdiction, and another part сот. 
prehending the outfalls of the drainage of the uplands, and of the town it- 
self, is beneath it, and partly without the municipal jurisdiction. This sub- 
division of the natural area is found to he attended, as it has been almost 
everywhere, by the creation of rival and clashing interests, and with mutual 
and general injury to the inhabitants, and to the houses and land within the 
natural area, or contiguous to it. 

At Norwich a part only of the natural drainage area is hcld by the com- 
missioners having charge of the drainage of the town. Io the upper portions 
of the town there are stagnant pools of water, for which relief by the natural 
outfall, through the municipal jurisdiction, was refused by the city commis- 
sioners, the sewers for that portion of the area being ill constructed, on rude 
conceptions of what was deemed sufticient for that portion only of the dis- 
trict. It was considered by the commissioners that these sewers were in- 
sufficient for the reception of the additional upland drainage ; aad yet no 
alterations were proposcd for the relief of the inhabitants of the upper por- 
tion of the area, it not being understood, or apparently not considered, that 
a lower district benefits hy the increased rapidity in the force of the flush, 
for cleaning purposes, by all ordinary additions of upland water. 

At Leicester the natural water-course of the town is obstructed, dammed 
up, and converted into a sluggish receptacle of a Jarge proportion of the 
sewage from the town, and in a great measure formed into a barrier to the 
effectual drainage of the low and flat site on which the chief part of the 
town is built. 

At Coventry the drainage of the natural area is similarly obstructed hy 
mill dams within the city, and the effiuvia from them have formed the sub- 
ject of loud and just complaint for many yeara past, but no proper authority 
or available remedy is apparently provided. 

As a remedy for these evils and to render unnecessary the frequent appli- 
cations to Parliament for additional powers, and extension of jurisdiction, 
we recommend that the Crown be empowered to define and to enlarge from 
time to time the area for drainage included within the jurisdiction of the 
local administrative body. 


State of crowded suburbs of Towns. 


The evidence that we have received, and the reports of the commissioners, 
who have visited the several towns, are uniform in their representations of 
the lamentable condition, in which the suburban districts, and sometimes 
even the more crowded parts of large towns are generally found from the 
presence of open pouls, and ditches of stagnant water. Patches of land, 
which the gradual encraachments of buildings have rendered useless for the 
purposes of cultivatiou, frequently lie unoccupied, and become receptacles 
for refuse of the most offensive description. If the soil he of a retentive na- 
ture, the evil is increased by the formation of stagnant pools, which con- 
stantly load the air with an excess of moisture, rendered most noxious to 
health by the effluvia arising from the decomposing animal and vegetable 
matter thrown into them. The extent of these evils at Liverpool is described 
by Mr. Holme. 

The account of the condition of a part of the township of Pendleton, a 
suburb of Salford, affords an example of the facility, by no means unfrequent, 
with which such evils may be remedied by a better division of jurisdiction. 
The replies to the questions on this subject are almost, without exception, of 
the same character; sometimes the pnols are described as merely stagnant 
water, not receiving any drainage into them; hut more frequently they as- 
sume the form of ореп ditches, aud receive tlie contents of the sewers and 
drains of the surrouuding houses. Evils of this kind are as frequent in the 
vicinity of the metropolis as in any other part of the country. 

We cannot but view the operation of the clauses, limiting the powers un- 
нес Aets to streets where less than oue-half of tlie huildings аге com- 
plete, as offering a serious impedinient ta the due extension of drains. By 
excluding the authority of the commissioners until half of a street is com- 
pleted, houses may be standing for several years without any communication 
with a public sewcr, and in the mean time the occupiers are compelled to 
have recourse to very objectionable modes of drainage. Under such a pro- 
vision, the drainagc eannot be made to precede the huildings, which a due 
attention to cconomy, as wel] as to health requires. When at last the sewer 
is made, and the drains laid in at a subsequent period, the work is executed 
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at a considerable increase of expense, and always to the inconvenience and 
discomfort of the inhabitants as well as interruption to the traffic of the 
streets, 

In Manchester there are no less than 450 streets in which repairs have not 
yet been commenccd by the authority appointed for guch duties, and those 
being, for the most part, small back streets, require the greatest attention to 
their cleansing and drainage. 

Liverpoot—state of courts and alleys. 

Deplorable as the neglect has been with regard to streets, it sinks into in- 
significance, when compared with the state, in which we have generally found 
the courts, and those places uot commonly considered thoroughfarca. In 
the number and the uadrained condition of courts, Liverpoot appears to have 
an unhappy pre-eminence, and to surpass all other towns, had as many of 
them are in thia respect. Mr. llolme states “ there are thousands of houses 
and hundreds of couris in this town without a single drain of any descrip- 
tion.” 

The return made іп the year 1841 to the Town Council of Liverpool, by 
their surveyors, shows that at that time there were 2398 courts, containing 
a population of 68,345 persons. In these courts, 1272 cellars were occupied 
hy 6290 persons, and of the number of cellars occupied in strects, 2848 were 
described as damp, and 140 as wet. As these places were subject to no 
local regulations whatever, uatil the year 1842, their prcsent condition can- 
not be a matter of surprise. We may also refer to the report of Dr. Duncan, 
who traces а large amount of the mortality in Liverpool to the state of these 
undraiacd courts. Although it has been stated to us that considerable pro- 
gress has been made of late years in Liverpool in the extent of main sewers 
laid down (more than 21 miles having been constructed since 1830, and 
about the same length being now projected), some time must elapse before 
the great arrear of works can be recovered, and the proper means afforded 
for the drainage of these courts. 

Leeds, Manchester and Southampton. 


Tbe legislative provisions, that have beeu specially extended to courts at 
Liverpool, are now found in several late Acts for other towns. At Leeds, 
Rochdale, Southampton, and Manchester, the courts are placed upon the 
same footing in all matters of sewering, paving, and cleansing, and are now 
entitled to the same care and protection, as the more public and frequented 
portions of the town. Greater facilities are also afforded in all the later 
Acts, for making the newly laid out streets public highways, and for bringing 
them under the jurisdiction of the local authorities. In the great majority 
of towns, however, the law still requires alteration. 

The universal deficiency of main drains and sewers has hitherto rendered 
it impossible, ta carry out an extensive system of minor drains for the proper 
conveyance of refuse from the houses, But a more frequent introduction of 
8 system of main drains, and an improvement in the supplies of water have 
facilitated the use of the minor branches, as the cbeapest and most effectual 
mode of removing all offensive matter from the interior of dwellings. The 
legislature has lately granted powers to local authorities to compel them to 
be made. The earliest local Act brought under our notice that contains pro- 
visions for this purpose is that for the town of Leeds, passed in the year 
1842. The Acts for Rochdale and Southampton contain the same power, 
and they all forbid the building of any houses, unti! a proper drain is pro- 
vided, to the satisfaction of the authority, from the intended site to the sewer, 
if there is one within teu yards, but if not, to some cesspool not more than 
that distance. 

We turn from these satisfactory proofs of improvement in the principles of 
legislation on the subject of the public health, to notice a most objectionable 
clause in an Act relating to Liverpool, passed in the year 1842, the same 
year, that the Act for Leeds, above-mentioned, containing a provision of ex- 
actly the opposite tendency, received the sauction of the legislature. The 
clause iu question renders the owner of any house liable to a penalty of 104 
for permitting offensive matter to flow from a privy or water-closet into any 
sewers, under the jurisdiction of the commissioners. 

We therefore recommend that the construction of sewers, branch sewers, 
and house drains, be entrusted to the local administrative body. 

Paving. 

The good arrangement of the surfaces of streets, and their proper inclina- 
tions for the speedy discharge of the surface water, is a subject of considcr- 
able importance, as affecting the health and condition of the inhabitants of 
towus, and deserving much more attention thau has hitherto been paid to it. 
We have already adverted to the neglected condition of maoy of the streets, 
inhabited by the labouriog classes in all large towns from want of undcr- 
ground drainage. These evils are most seriously aggravated hy the condi- 
tion of the surface; this is frequently left without any pavement or harder 
substance for ita protection that what the natural soil affords. In this con- 
dition it remains, the inequalities of the surface gradually increasing, and 
forming larger basins for the reception not only of the rain and refuse water, 
but of much of the refuse of the adjoining houses ; and although the inhabi- 
tants are liable to pay rates, no local commissioners are bound to repair the 
street, until it has been once put into good condition by the owner, and has 
been accepted by them as a public highway. 

The town of IFolverhampton has been under a local Act since the year 
1814, by which the owners of property in new streets are required to pave 
them, as soon as three-fourths of the houses аге complcted, “іп such manner 
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as the commissioners direct ;" and in return the owners have the privilege 
of an exemption from rates for ten years. Yet we are iuformed, on the 
antbority of a Committee of Inhabitants, that the new streets are not paved 
nor laid out with proper inclinatious for the discharge of surface water, and 
they add, tbat there are pools aud open ditches iu some of the streets. This 
neglected condition of the streets is attributed by them to the want of a con- 
trolling power before the houses are built. At Derby, by an Act passed in 
1825, the commissioners are empowered to pave all present and new streets; 
but the reply on this subject from a Committe of the Inhabitants states, that 
many new streets require paving and draiuing. We could multiply these 
instances by a repetition of the examples before given by us with respect to 
drainage. But except in places where the jurisdiction of commissioners is 
excluded, as at Satford, and a few other towns, unti] the streets are mare 
than half formed, there is less excuse for this neglect, the powers for this 
neglect, the powers for this purpose being generally more stringent, and more 
frequently found in the local Acts; the jurisdiction of the lucal authorities 
is, however, equally excluded from the courts aud alleys. The same disregard 
to their condition is also exhibited in respect to the paving, that we have 
above shown to exist with regard to the drainage. At Bath, where, as we 
have before stated, four local Acts are in force, one ouly contains a power 
for making sewers. Іп the report upon that city, it is stated as an instance 
of the effect of such subdivisions of jurisdiction, that in York-street, near the 
Abbey, oue-half of the street was paved (longitudinally) aud the other half 
was Macadamised. Тһе two divisions of the street were uot on the same 
level. At Manchester we find that although the streets are formed in the 
first instance by the town council under the local Act, they are subsequently 
repaired by the surveyors of the Highway Board. 


GEOLOGY AS A BRANCH OF EDUCATION. 
(From a Lecture delivered before the College of Civil Engineers, at Putney.) 
By PROFESSOR ANSTED. 


As а subject of education, I believe Geology is the best adapted of all the 
Natural History sciences, and requires most immediately the exercise of those 
intellectnal powers which it is desirable to cultivate by such pursuits. This is 
the case for many reasons. In the first place, Geology is the link by which the 
sciences of observation, properly calied Natural llistory, connect themselves 
with Astronomy, and hecome capable of the application of the principles of 
pure mathematics. Its leadiug conception also seems to he that of historical 
clause: in the consideration of its details, every other department of Natural 
History must uecessarily euter: it admits of both those methods of investi- 
gation, an habitual practice of which is most conducive to the advance of 
the student; and while it opeus a new and more extended field to the ma- 
thematician, it brings back to simple aualytical principles the discursive 
hahits acquired by the observer of Nature’s works in the field, and leads him 
to stricter investigations aud habits of closer thought. 

But it may be necessary to show how this is the case, and what is the па- 
ture of Geological science, aud its relations with general science—and this I 
proceed ta do. 

Geology, as I have already observed, is not merely an important depart- 
meut of Natural History, but is that particnlar department by meaus of which 
Natural History is connected with mathematical scieuce. lts ohject is to 
ohserve and describe the structure of the external crust of опг globe, and 
from the consideration of pheunmena thns presented to view, to trace the 
successive changes that have taken place upou the earth, and the various 
laws or modes of actinu employed іп effecting these chauges. 

The facts of Geology are derived from, and partly consist of, observations 
made concerniug the nature of the earth’s crust in all parts of the kuown 
world; aud they may be comprised under three distinct heads, These are, 
Ist, the fact of stratification, iu other words, the fact that the earth’s surface, 
examined to as great a depth as we are able to penetrate, exhibits not a mis- 
cellaneous assemblage of rocks and stones, promiscuously huddled together ; 
but a very regular series of heds or strata, each stratum being itself regular 
and evenly-disposed, and differing from those above and beueath it. 2nd, 
The fact of the existence in these beds of the remaius of animals and vege- 
tables characteristic of them, and differing forthe most part from the species 
at present, inhabiting the earth and seas; aud 3rdly, the fact that these dif- 
ferent fossiliferous strata are frequently altered from the originally horizontal 
position in which they must have been deposited ; and rocks are occasioually 
present, which seeu to have been subsequently intruded, aud their intrusion 
to have been accompauied by mechanical violence. The three great classes 
of facts thus grouped aud considered in their bearing upnu one another, and 
upon Natural History, form the ground-work of all genlogical speculation; 
and the statement of the details with reference to each of them forms to- 
gether what is called Descriptive Geology. Vi Ж * 


Practical applications af Geology. 

The applications that hear most distinctly aud immediately on practical 
conclusions, аге more numerous and direct with respect to Geology than 
other of the Natural llistory Sciences. Thus in mining, the selection of а 
mining ground іп ап uutried district, the determination of the spot where 
boring for coal or other embedded minerals shall take place, the method of 
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proceeding when a fault or a system of disturbances is unexpectedly met 
with, are al! dependent on the structure of the earth, aud are, therefore, in 
so far, directly geological questions. Іп engineering, again, the selection of 
а spot for sinking ап Artesian well, the determination as io which is most 
expedient of two conflicting lines of railway, the actual construction of a 
railway with regard to cuttings and tunnels, and many other matters of like 
kind, are also immediate applications of geological principles; aud so, like- 
wise, must be cousidered the selection of a safe foundation, or a good mate- 
rial fnr building, as geological results not less important to the architect, 
and the proper management of the snil and subsoil to the agriculturist. In 
all these cases, however. it is by a kuowledge of the principles upon which 
the scieuce is founded, and not merely upon а slight and popnlar acquaint- 
ance with its geueral results, that Geology is a nseful guide, aud an important 
aid iu arriving at practical conclusions. 

It cannot possibly be impressed too forcibly upon you that a mere super- 
ficial kaowledge of facts is absolutely useless, aud may even he mischievous, 
aud that this is nowhere more true than with reference to Geology aud its " 
applicatiou to practice. Every day renders it more important that practical 
meu should be acquainted with Geolngy; for this scieuce is constantly ex- 
hibiting new analogies, new relations of cause aud effect are traced, and 
modifications of laws are discovered, all bearing more or less direcily on 
questions affecting the stability and permauence of engineering and archi- 
tectural works, whether undertaken on the surface or in the bowels of the 
earth. But the very vigour of life which canses these discoveries to multiply 
so rapidly, renders it the more necessary to be cautious and philosophical in 
arriving at conclusions: and it is therefore a familiarity with the fundamen- 
tal principles, not an empirical knowledge of results, that can alone be per- 
manently useful. 

The general usefulness ofa scieuce seems to depend on two conditions : 
first, on the degree of definiteness of which it is capable; and next, on the 
nature of its applications. In both these respects Geology ranks very high, 
and in the latter, more especially, it is bardly surpassed by any science, Tha 
importance of distinctness in fundamental principles also will be evideut 
when we consider how much we depend ia forming our opinions un the de- 
gree of certainty that can be reposed upon the system io which we refer. 
Now, iu Geology, all the main tacts are clear and uudeuiahle, and may be 
made evident to the eye and understanding of every one who will honestly 
aud patiently search for them. 

These facts are indeed startling, and seem perhaps to oppose themselves 
in some measure to precouceived notions; but they are not, for that reason 
the less certain; nor because they are unexpected, may we veuture to set 
them aside unconsidered. Тһе applications of Geology are, in like mauner, 
numerous, direct, and higbly important, beariug immediately on pursuits in 
which large sums of money are employed, and many thousands of human 
beings exposed daily to frightful risks, and scarcely less immediately ou other 
occupatians, as for example, those of Engineering, Architecture, and Agricul- 
ture, certainly most important to the well being and progress of society. Іп 
point therefore, of general usefulness and impurtauce in its bearing ou prac- 
tical pursuits, it will, I trust, be clear tbat our scieace is well worthy of in- 
vestigation. Ww 5 Е Е Е 

Geology nat speculative but demonstrative. 

The point to be chiefly borne in mind in studying Geology, is that it is 
reat—a statement of facts, not of opinious. The ioiportance of this can 
hardly be overrated; for, instead of expressing as a mere probability that 
the earth was formed according to certain views we may have of the matter, 
and that if this view shoula prove correct, the phenomeua, whatever they 
may be, possess a certain significance, Geology simply states as a matter of 
fact, that there are such and such appearances, account for them how we will, 
or whether we account for them at all or not. Say what we will, and think 
as we will, the surface of the earth is formed for the most part of beds lying 
one nver another, amounting to a very great number; these beds contain 
fossils iu а certain condition, aud they exhibit certain marks of disturbance. 
These are facts, not speculatians—Genlogy has to describe these facts, and 
to make use of them; aud this is perfectly independeut of апу attempt to 
account for them. It is, indeed, true, that half a ceutury ago, these facts 
were not kaown, or if known, were not recognised ; but the wild speculations 
of those days of ignorance were not more thoroughly irrational than would 
be at this day the questinuing the existence of observed phenomena, or at- 
tempting ta account for them by апу methods but those we should apply in 
investigatinns of other kinds, where no conclnsion was to be dreaded, and 
where comman sense and reason were our only gnides. 

But, hesides the general structure of the earth's crust, Geology, we find, 
also introduces us to a knowledge of certain remains of organic beings, em- 
bedded in the different strata at the time of their formation. Тһе study of 
these introduces another, and a large class of facts, bearing upon general 
Zoology and Botauy; but strengthening, in a singular mauner, the conclu- 
sious to which we otherwise arrive in tbe study of pure Geology, or tbe ar- 
raugement and superposition of strata. This subject also involves difficulties, 
aud requires careful investigation ; but, like the former, it is real, and not in 
апу sense ап opinion or a speculation. 

The rocks and their contents, which appear to have been regularly de- 
posited, are now irregular, and exhibit marks of disturbaace. Тһе study of 
these disturbances is one which properly, aud even necessarily belougs to owr 
subject; hut it is perhaps the most difficult of all the departments of Descrip- 
tive Geology, requiring great experience and the exercise of a cautious and 
philosophic spirit. 
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The practical applications of Geology form another and somewhat different 
class of investigations. They, so far as they result iminediately from geolo- 
gical principles, offer the strongest testimony to the truth of geological con- 
clusions. Practical men assume the correctness of these conclusions, and act 
upon them; and in propartinn as they are tried by this test, and found to 
succeed, the confidence felt hy the miner, the engineer, and the architect, 
will be diffused generally іп society, and Geology become a part of the ne. 
eessary information required from those entering on such professions. With 
regard to this, 1 would only remind yan, that, to arrive at any of these prac- 
tical results, and to draw conclusions safely, clear and definite notions of the 
fundamental principles, and the methods of Geology, must he attained ; for 
without these, however you may be able to exhibit superficial knowledge, 
you cannot possibly be trusted to make an oliservation, or draw a conclusion, 

It is sometimes, and indeed not unfrequently said, that there is hardly 
enough vet known in Geology to justify these assumptions of importance ; 
and that its systems and arrangements, and conclusions, are constantly 
changing, so that what is learnt to-day will have to he unlearnt to-morrow, 
This, however, is the statement of persons who do not know the subject. It 
ia not true, either in fact or in inference. Тһе foundations of Gcology arc 
sound and firm, and cannot be disturbed—they are based on a rock, and they 
may safely defy the storm of ignorance and prejudice, As fact after fact is 
made known and added to the great stnre of accumulated knowledge, each 
now finds its appointed place; the corner stones are set in, the walls are 
rising rapidly around us, and the temple of our science already shows its 
brnad front, its noble proportions, and something суеп of its finished beauty. 
Tt is true, indeed, that thestructure is yet incomplete: here a tower is want- 
ing to strengthen and unite into a solid mass one portion of the edifice— 
there we may conclude, that another portion bas still to be commenced ; 
but what is dane is done well. lt is work that will endure, for it is based 
on unchangeable truth. 


ON THE CONSTRUCTION AND REGULATION OF CLOCKS FOR 
RAILWAY STATIONS. 


By B. L. УсымлАдмү, Assoc. Inst. C.E. 


The fact of all the Mails in Great Britain being regulated, by order of the 
General Post-oftice, hy Greenwich mean time, causes the accurate perform- 
ance of the clocks at the differeut railway stations to be a matter of more 
importance than it would otherwise appear, and offers a sufficieut reason for 
an inquiry as to the sort of clocks hest adapted for the purpose, aud which 
сап be ргосогед at such a reasonalile cost as might be afforded for all much 
frequented stations. 

Great practical inconvenience results from the difference hetween what is 
commonly called London time and the correct mean time at the different 
railway stations on the line. 16 should he noticed that the term “ London 
time" is not strietly correct, because most of the publie clocks in London are 
intended to be kept to Greenwich mean time, According to the trigonome- 
trical survey, St. Paul's Cathedral, the most important building near the 
Post-oftice, is slow of Greenwich time 23-1 seconds; but in this paper Green- 
wich time will always be referred to as “ London time.” 

By a certain class of individuals the variations due to the difference of 
longitude of a place is perfectly well understood ; but a large proportion of 
the travellers by railway, possess only vague notions on the subject, and 
many disappointments ensue fram their arriving too late, in consequence of 
their not understanding that their own clocks show one time while the trains 
work by another, For example, take the difference between Greenwich and 
Devonport Block-louse flag-staff, which according to the trigouormetrical 
survey is 16 minutes 39:8 seconds (to avoid fractions of seconds say 16 mi- 
nutes 40 seconds) slow; consequently when it is 12 o'clock at Devonport 
it is 16 minutes 40 seconds past 12 0’clock in London. Now, supposing a 
train tp leave London at 8 o'clock, A.M., and to arrive at Devonport at 2 
o'clock, р.м., performing the distance іп 6 hours. А train to arrive іп Lon- 
don at 2 o'clok, р.м., must leave Devonport at 16 minutes 40 seconds before 
8 o'clock by Devonport time, or the apeed must be sufficiently increased to 
eanse the train to accomplish the distance in 5 hours 43 minutes and 20 
seconds. This unavoidable inconvenience is increased by the circumstance 
that the difference is never the same at two consecutive stations, Lut varies 
coustantly, unless it be in the case of a train on tht meridian of Greenwich, 


Method of showing London and local time en the same clack. 


It appears, therefore, evident that the difficulty just noticed wonld be in а 
great degree obviated, if all railway clocka were made to show both Green- 
wich mean time, or London time, and the actual mean time at the station 
where the clock is placed. The ditference being always the same at the ваше 
place, this could be dene withont auy difficulty, and at very little expense, 
merely hy applying two minute hands to the clock, one pointing to Green- 
wich mean time, the other showing the time of the place where the clock is 
situated. Greenwich time should he indicated by a gilt hand forming the 
words LONDON TIME, aud the other mioute haud and the hour hand 
would be made of steel as usual. 
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According as the station is east or west of Greenwich, the gilt Бапа must 
be placed before or after the steel hand. 
Upon this plan, in the case of a clock at 
the Devonport station, the two hands 
would be 16 minntes 40 seconds apart ; 
and when the steel hands showed 60 on 
the dial, the gilt hand would show 16 
minutes 40 seconds past the hour; in 
like manner, when the gilt hand showed 
60 minutes the steel hand would show 
43 minutes 20 seconds, or wanting 16 
minutes 40 seconds of the hour. By 
this contrivance the public would imme- 
diately understand that the train which 
was stated in the railway bill to leave 
at any given hour, really left 16 minutes 
40 seconds before that time, as shown 
hy the clocks at the place; the time an- 
nounced in the printed bill, referring 
to London, and not to Devonport time. 
On the other hand, suppose a country 
town, Canterbury for cxample, east of 
Greenwich. The Cathedral, as shown 
in the trigonometrical survey, is fast of 
Greenwich 4 minutes 19 seconds, зо in 
this case the reverse would take place, and the train would take its depar- 
ture 4 minutes 19 seconds after the time shown by the Canterbury clocks. 

All railway clocks should be furnished with a seconds hand, which hand 
should he set to agree with that which shows Greenwich mean time. This 
is an additional reason for empioying a secouds pendulum. 

When clocks are required to be kept to a particular time, fast or slow of 
Greenwich, which is frequently the case, aud that in setting tlie clock a dif- 
ference is to be allowed ; there is always воозе risk of a mistake being made, 
which is much increased by the very short time that in many cases can be 
allowed for winding it and, if necessary, setting the clock, and more atten- 
tion is required than can reasonably be expected from an ordinary clock 
winder. With the double minute band a mistake of this sort canuot occur ; 
moreover the two hands would afford great facilities for comparing, setting, 
and regulating the clocks by a chronometer set to Greenwich mean time; 
for this reason the seconds hand is indispensable, 

Electric clocks for Railways. 

Mr. Warsaw was of opinion, that the plan of marking different times oa 
the same dial would create confusion, and that it would be better that Green- 
wich mean time should be adopted for ordinary purposes throughout the 
kingdom. 

Four years ago he proposed, fhat by means nf the electric telegrapb, all 
the clocks along the line of a railway should be regulated to similar time, aod 
it was to he hoped that now the electrical commnnication was complete 
between London and Gosport the plan would be adopted. 

Mr. Horne thought the subject of considerable importance to the publie 
and to the railway companies. If one uniform rate of time keeping was 
adopted on railways, it would tend greatly to diminish the risk of colli- 
sion of trains, He hoped, therefore, that the suggestions of the paper would 
he attended to, 

lle had paid much attention to the manufacture of turret and nther clocks, 
and in suspeuding clocks, he found the simplest method to be by pas- 
sing a stout bolt through the hack of tbe casc, traversing the wall against 
which the clock was to be suspended, and screwing it up with a nut on the 
outside ; the case could thus be adjusted with great exactness, and being iso- 
lated from the wall and from the floor was not subjected to any vibration. 

The paper recommended occasionally oiling the pallets. Now Mr. Погпе 
always found that however small a quantity of oil was applied, tlie rate of 
going of the clock was altered. Не would rather recommend that railway 
clocks should be placed under the care of a competent person, who should 
wind them regularly, examine and correct their rate of going, aud at the 
same time cleao the pallets, so that they would rarely require oiling. 


Mr. VuLLiAMY was quite aware that oiling the pallets altered, for a time, 
the rate of going; hut he found, practically, that unless unusnal care were 
taken to clean the pallets occasionally, во much dust accumulated upoa them 
that a certain amount of abrasion ensucd, and that a greater variation of 
time was occasioned than could arise from oiling them. Пе had frequently 
tried the method of suspension from a single point, and approved of it, but 
it was not always practicable, aud it was more expensive than the system he 
had proposed. 

Adoption of Greenwich time throughout the Kingdom. 

Mr. WALKER said, that lie entirely agreed with Mr. Vulliamy in proposing 
that the clocks at railway stations, in all parts of the kingdom, should keep 
Greenwich mean time; іш he thought, that Mr. Vulliamy did not go far 
enough, for it appeared to him that a misunderstanding might still arise, 
particularly to strangers, who would be unacquainted with the difference 
between the clocks in the town and those at the railway stations. This 
would be entirely removed, by all the publie clocks in the kingdom being 
made to keep Greenwich mean tirne. Не had recommended this measure in 
в report on the Commuuication with Ireland, made to the Government ia 
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October 1843, when it was also suggested that the true time, at the different 
towns, might also be shown for astronomical purposes. The dial of the 
clock upon Granton Pier, Edinburgh, made by Mr. Bryson and which had 
been finished for some time, was, by Mr. Walker’s orders, made upon this 
principle; but for all ordinary purposes one minute hand, showing Green- 
wich mean time, would be sufficient and no more inconvenience would be 
experienced, than was now felt by the difference between mean and solar 
time, by which clocks are a quarter of an hour hefore the sun at one season 
of the year, and as much after the sun at another season. He thought that 
engineers, particularly those who had the management of railways, would 
confer a public benefit hy advising and promoting an uniformity of time, 
until that measure should be an effectual mode of accomplishing that desira- 
ble object. 
Materials for pendutums. 


Mr. Новхе said, that with regard to the material of the pendulums of 
clocks, he had tried almost all the hard woods, and also glass; but he had 
obtained the best result from using straight-grained white deal, well baked, 
then painted and varuished, and lastly covered with gold leaf, with a coat of 
copal varnish over all. This preparation had the additional advantage of 
preventing the effects of damp. 

Мг. Gries stated, on the opinion of the late Mr. Troughton, that straight- 
grained white deal, when well dried, was less subject to variation than any 
other wood. When Mr. Giles was instructed by the late Mr. Rennie to take 
the preparatory measurements for setting ont the foundations of Waterloo 
Bridge, as he could not take them directly across the river, he constructed a 
platform of a quarter of a mile in length along the shore, and upon that 
platform he laid down a line with extreme accuracy, by usiog three deal rods, 
whicn he found retained their dimensions better than any other measuring 
instruments. 

Мг, УшллАмү said, that he had recommended teak for pendulums, Бе. 
cause it really was an excellent wood, and it was frequently more easy to be 
procured of a proper quality, than to find deal which could be depended 
upon ; but he principally approved of teak, because it resisted the attacks of 
of the white ants in India and as it was поё possible to foresee where clocks 
might be sent to, it was hetter to provide for the possibility of their going to 
the East, where a deal pendulum would probably not last above a few days, 
He frequently used deal for pendulums of clocks that he knew would not 
leave England, and he thought it, if properly prepared, a sufficiently good 
material for pendulums. 

Mr. Davison stated, in reply to some remarks ou the difficulty of per- 
fectly drying timber even when cut into small dimensions, that in his process 
for seasouing casks the wood was frequently subjected to a current of air 
heated up to 600° Fah. Не was of opinion that if wood for pendulums was 
seasoned by a similar process, and while hot was plunged into oil, the result 
would prove very successful. 


Errors from variation in length and elasticity of the pendulum spring. 

Mr, DENT stated, that he had constructed, for Mr. Airy, the escapement 
which had been mentioned, and he believed tbat ita action was perfectly 
satisfactory. 

He then drew attention to the causes of the variation of time in clocks, 
which in his opinion was not to he attributed entirely to an alteration of 
length in a part of the pendulum spring, hut in aome degree to a change in 
the amount of elasticity in that spring, arising from a variation of tempera- 
ture. The subject had been fully treated by Mr. Dent, in a paper read at 
meetings of the British Association at Cambridgein 1833, and at Newcastle- 
upon-Tyne in 1838. He extended the inquiry to pendulums and succeeded 
in aeparating and demonstrating the respective amounts of effect which 
changes of temperature produced upon the elasticity of the spring and the 
length of the rod. When the temperature was increased the clock lost, and 
when а current of cold air was introdnced the clock gained. By careful 
analysis it had been shown, that of a loss of 12 seconds in a given time, 83 
seconds were attributable to the elongation of the rod, and the remaining 
14 second to the decreased elasticity of the spring. His experience induced 
him to recommend straight-grained split American deal as the best material 
for pendulums. Не found much difficulty in seasoning it, On one occasion 
he had prepared anme wood by partially exhausting the air, and hoiling it 
for three weeks in a mixture of turpentine and wax; but even at the end of 
that time air bubblea still rose to the surface. He had also tried boiling the 
wood under pressure, but with the same result. He was induced to believe 
that a very good pendulum could be constructed hy a combination of a zinc 
tube 1 inch diameter with a small steel rod. The expense would not be 
considerable, and he thought the effect would be gnod. 

He approved of the proposed plan for adopting Greenwich mean time 
generally throughout the kingdom ; in some lectures, delivered at the United 
Service Museum in 1844, he had strongly iusisted on the advantages of that 
system, suggesting its being termed “ British time.” 

Mr. Впоскером suggested the possihility of some portion of the variation 
being due to an enlargement of the diameter of the rod, from the increased 
temperature, and thus opposing a greater surface to the air during its oscil- 
lation; this was in reality very slight, but with such delicate machinery as 
clock-work the smallest causes produced unexpected results. 

Mr. llonne stated that the weight used as a moving power, for well made 
clocks, was generally too great, occasioning wear and destruction of the oil. 
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He had а month-regulator, which had gone well for many years, with a 
weight of only 6 1b. upon the train, which was equal to 131b. upon an eight- 
day clock. He was of opinion, that the power impinging on the pendulum 
shonld be at, or very near to the point of suspeusion, so as to interfere as 
little as possible with the natural gravitation of the boh, the principle which 
is admitted as the most accurate for the admeasurement of intervals of time. 
In making this statement he considered, that in the hest kind of time-pieces 
the pendulum apring should be entirely discarded, substituting a well har- 
dened knife edge moving upon agate. 


Objections to keeping the same time at different places, 


Мг. Bippen believed that the general working of a line by London time 
had heen first introduced upon the Great Western Railway, and the effect 
had been to oblige two clocks to be kept at the inns adjacent to the line— 
one showing London time, and the other the correct time of the place. Не 
could not approve of the system proposed, as although it might be observed 
correctly along the line, it would not be adopted in the tracts of country be- 
tween the railways, and hence constant errors wonld occur. The errors 
wonld he still aggravated by the London time differing both from the solar 
time and the mean time of the various localities. Ile thought, thatthe time 
tables of railwaya should be calculated in accordance with the real mean 
time, consistent with the longitude of the stations; then, by causing all the 
1ailway clocks to be corrected, at given periods, by a person appointed for 
the purpose, accuracy would be insured, without disturbing the present sys- 
tem of local time. 

If the proposed system were applied to a railway of the length of those 
on the continent, the difference of time between the two termini would be 
immense, and the plan would disturb all existing arrangements as to time. 
However the plan might be found to answer practically upon our compara- 
tively short lines, it must not бе supposed to be advocated by engineers for 
more extensive lines. 

Mr. G. С. B. Curtis drew attention to the effect of an uniform time in 
deranging all calculations as to tides; if the proposed system was adopted, 
an almanac would be required for every town. 

Mr. Warken could not agree with Mr. Bidder in the position he had taken 
up. The proposal for keeping one uniform time was not applicable to conn- 
tries whose great extent would render variation between the two extremities 
of a line so great as to be objectionable; the plan only applied tp the rail- 
ways іп Great Britain, and upon them he must contend that the general 
adoption of Londou time, for the periods of arrival and departure of the 
iraius, would induce a regularity which did not now exist. He was glad 
when that plan was adopted ou the Great Western Railway, as it showed 
that the necessity for it was already felt. If the system was establisbed on 
all the railways, it would by degrees extend to the tract of country situated 
hetween the lines, and even all the private clocks wonld havethe two minute 
hands showing the London time and that of the locality. Assolar time had 
been mentioned, it should not be forgotten that a difference now existed 
between that and mean time, and that therefore no argument could be de- 
duced from an aggravation of error, as regarded the time shown by the sun- 
dials. 

At present, great discrepancies existed ; for instance, on the Great Western 
Railway London time was observed along the line. On the London and 
Birmingham Railway, he believed that at Birmingham, Liverpool time was 
observed for trains going down and London time for trains going up; so 
that the passengers who stopped at Birmingham for a short time frequently 
arrived at the station too late for the trains, relying upon their watches, 
which had proved correct on the first part of the jonrney. 

Mr. Walker must still adbere to the opinion that for all except astrono- 
mical purposes, London time might be advantageously adopted; and even 
where the tides were concerned; because the difference of time on such a 
limited extent as the coasts of Great Britain, could not be of any practical 
disadvantage ; he thought that the recommendation of Mr. Vulliamy's paper 
ahould be adopted, and he drew particular attention to the arrangement of 
the hands on the dial, which was practically the same as that which had 
been placed on Granton pier some time since; but he thought it a great im- 
provement in having one of the hands formed of the letters composing the 
worda “ London time," 

Solar or true time, 


Mr. Vuntramy regretted having omitted in the paper all notice of solar 
ог trne time, Formerly, when the use of clocks was very limited, and that 
sun-dials supplied their place, aolar time was constantly referred to, and the 
hest clocks were made with two minute hands, one with a sun at the end 
indicating solar time, the other marking mean time. These machines were 
called “ equation clocks," because they showed the difference between solar 
and mean time; they were, however, complicated, and consequently expensive ; 
their great convenience consisted in the hand showing solar time, necessa- 
rily agreeing with the time shown by the sun-dial. 

The ordinary equation tablea indicated the difference between the time 
shown by the two minute hands, which was constantly varying; at certain 
periods of the year the difference was only a few seconds, at others it was 
upwards of 15 minutes; during part of the year the clock was “fast of the 
sun,” which was indicated by the hand showing mean time being in advance 
of the hand showing the sun’a time; the remainder of the year the contrary 
was the case. The sun-dial only showing the solar time, there was always an 
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equation table engraved on all good horizontal dials, without which m 
tion it would have becn impossible to compare the time shown by a watch 
with the time shown hy the sun-dial. From this it is sufficiently obvious 
that for all practical purposes mean time could alone be employed. ES 
The principal public clocks at Paris, including them at the Hotel de | e 
which cost the city of Paris 90,000 francs (£3,600), were originally made to 
show solar time; this had long been felt to be a great inconvenience, and 
on the 24th of December, 1826, they were made to show mean time. 
Previously however to this being done, an inquiry was made of Mr. Tay. 
lor of the Royal Observatory, Greeawich, to know at what period the publie 
clocks in London ceased to show solar time. Mr. Taylor applicd 0 Мг. 
Vulliamy oa the subject, who, having examined tbree of the oldest Palace 
clocks, arrived at the conclusioa that they had never shown any other E 
mean tine, and he did not believe that any other time was cver shown by 


the public clocks io this country. 


RISE AND PROGRESS OF BIRRENIIEAD. 


(From the Liverpool Chronicle.) 


Few within a short period have risen so rapidly into importance as 
ooe save SA kave not passed since it cnntained only abont 
one hundred persons occupying the three houses, which witli the ruins of the 
ancient priors, the ferry-honse anda few straggling cottages, were a the 
buildings then comprised in the township, vill, chapelry, or place,—for there 
is some ditlieulty in accurately denominating this now flourishing town,— 
which suddenly, under the fostering care of men, whose names will for ages 
be associated with its history, has heen ushered into a new state of existence. 

Never were works of immense public utility, grand in conception, and ad- 
mirable in design, commenced with greater spirit and energy than in Birken- 
bead : within the last few years the whole neighbourhood has assumed a 
different aspect,—a town now stands where then only a few scattered houses 
could be seco, Upon green fields which scarcely served for pasture, stately 
mansions, and magnificent streets, squares, and terraces, have risen ; and 
where the tidal waters, even last year, flowed uninterrupted in their course, 
hundreds and thousands of labourers are now employed, transforming the 
sanded shores and wced-clad banks of the Mersey into immense docks, for 
the accommodation of vessels from every nation and of every clime, 

In 1521, steam-boats were first established by the late Мг. George La 
French, hetween Birkenhead and Liverpool. The anticipation of the benefit 
expected from their introduction was soon realised. Previously, the only 
mode of crossing the Mersey was by boats, propelled either by the oar or by 
sails, and at certain states of the tide, hours were required to accomplish the 
short passage. А residence in Cheshire was, therefore, incompatible with 
any trading avocations in Liverpool, but the mighty revolution which has 
been effected by the powers of steam, redncing that distance to a mere ten 
minutes’ sail, in a short time caused a current of immigration to set in upoa 
the Cheshire shore of the river, which regularly and progressively added to 
i ity. 
oie teat following years witnessed considerable additions to the number 
of inhabitants, and to the accommodations provided for them. In 1822 the 
new church was opened, and several piles of houses erected. | 

In 1824, the late Mr. Laird, in conjunction with Mr. Forsyth of Liverpnol, 
purchased a large quantity of land about the centre of the town, with the in- 
tention of erecting upon it buildings in a style of magnificence unsurpassed 
in this part of the kingdom. The execution of their plans was confided to 
Mr. Gillespie Graham, of Edinburgh, from whose designs Iamilton-sqnare 
aad the strect immediately adjacent were laid ont. M К 

The number of persons who settled in Birkenhead continuing to increase, 
аай mueh iuconvcnience being experienced from the want of a public market 
in the township, ап application to parliament was proposed for an act to 
aupply the deficiency, and to establish a police. _The suggestion was, how- 
ever, violently opposed, and it was with much difficulty its promoters were 
enabled to carry the measure, which received the Royal assent oa the 10th 
June, 1533. N | 

The Commissioners immediately proceeded to carry the provisions of their 
act into cifect; a police force was appointed, the sewerage of the town com- 
menced, and in the following year, the market-honse and other public offices 
were completed, which the increased number of inhabitants had rendered 
quite requisite. Large masses were now building, and the greatest activity 
exhibited in this and the adjoining towaships. To the southward, joining to 
Birkenhead, in Tranmere, a pier, graving dock, and ship-building yard, were 
ennstructed and in full operation; ou the northern side of Wallasey Pool, in 
Poulton, various chemical works were erected; while in Birkenhead several 
large ships were building, and to the extensive boiler works, which had for 
several years been carried on by the late Mr. Laird, an importont addition 
was made by the establishment of the iron ship-building yard, from. which, 
in this year (1834) the Jolin Raadolpb, the first iroa vessel for America, was 
dispatched. "e А 

Hitherto the greater portion of the houses in Birkenhead, and particularly 
those in the southern, the most densely populited part, had been erected 
without any regard to regularity of plan or elevation, in narrow and confined 
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streets. In the later purchases, it is true, restrictions had been made for the 
construction of wider and more regular streets; hut little had been done to 
promote that uniformity of design which it had been the object of Messrs. 
Laird and Forsyth to attain. In 1836 а considerable area was purchased їп 
the middle of the towoship, of which a portion was laid ont as a park, 
bounded with wide strects, which erossed it at right angles. The enclosure 
was soon studded with detached villas, giving a character and appearance to 
the town that it had not previously enjoyed. 

À railway betwecn Chester and Lirkenhead, a measure which had been 
rejected in Parliament some years before, was sanctioned by tbe legislature 
in 1837, The greatest activity continued to prevail in the affairs of the 
township, in which a large Wesleyan chapel, Roman Catholic chapel, a 
church dedicated to the Joly Trinity, a Scotch church, an Independent 
chapel, with other cdifices dedicated to religious and educational purposes, 
were successively erected, 4 

X considerable addition was made іп 1839 to the larger houses in the 
township, in another side of lTamilton-square being completed : the Tode- 
pendent chapel was opened, and the foundation of the elegant Scotch Kirk 
was laid. 

New Market. 


The Commissioners for the Improvement of Birkenhead, by the act of their 
incorporation, were empowered to erect a Town-hall for the transaction of 
magisterial and parochial business, and a prison, together with a Public 
Market. Towards these purposes Mr. Price contributed an acre of land for 
the site, in additinn to paying a moicty of the expenses of obtaining the act 
of parliament. The erection of the buildings was committed to Мг. Ramp- 
ling, architect, of Liverpool and Birkenhead; his designs having been ap- 
proved by the Cormissioners, they immediately entered into a contract with 
Mr. Walter Walker for the completion of the works, The front elevation, 
which is of Storeton stone, in the Grecian style, comprehends an entrance 
gate to the market and two wings, the one to the left extending 74 fect, con- 
taining offices for the magistrates, overseers, and commissioners ; behind 
which, aud communicating with them, is a capacious ronm 72 feet by 24 
feet, divided hy two screens of columns and folding doors, this room is 
lighted by three handsome cast-iron dome lights, and has an entrance hall 
and other requisites. "һе opposite wing, the entrance of which is in ITamil- 
ton-strect, contains public offices for the police, a dwelling-house for the 
constable, and also day-rooins and cells for the prisoners. 

But extensive as was the building, it was soon evident that it would be 
utterly inadequate to the wants and exigencies of the rapidly increasing po- 
pulation of the neighbourhood; and rather than attempt to inerease the pro- 
sent the commissioners resolved to erect another market on a far larger 
scale. Availing themselves of a portion of their lands remaining unoccupied, 
they purchased some immediately adjacent, so as to afford them a more 
cligihle site for the market, of greater dimeasions than any in Liverpool, ex- 
cept the far celebrated St. John’s Market.* 

The internal dimensions of this ligbt and elegant market are 130 feet by 
130. Тһе roof is in three spans—two of 50 feet and one of 30 feet, and is 
supported by 16 cast-iron columns, 25 feet high. The market is vaulted, the 
floor supported by 115 columns, and is the largest floor, we believe, ever 
constructed on cast-iron columns. There is water laid on to each, which is 
supplied from four tanks over the shops. 700 tons of iron have been con- 
sumed, and the total cost of the erectioa is £23,000. The market was com- 
menced last year, but was thrown back somewhat in Consequence of the de- 
vastating effects of the hurricane in January, which Swept away a portion of 
the walls. There are two fountains, composed of Portland cement, which 
throw np columns of water, and are constantly playing at the intersections 
of the entrances. There are six entrances—two from I[amilton-street, two 
from Albion-street, and the other two from Market-street and Oliver street. 
The whole is surrounded hy iron railing. There are four rows of gas pillars, 
and 92 gas lamps. These lights, called “ globe lamps,” have a peculiarly 
unique appearance, and are much more elegant than the lamps which are 
ordinarily seen in the markets. The building, it ought to he stated, is fire. 
proof. The iroa roof, with its louvres and sky-lights for ventilation, is an 
elegant piece of workmanship, and is similar in appearaoce to most of the 
roofs which are to be seen at railway stations, ihe majority of which have 
been erected by the same manufacturers. In the vaults аге eight ice-honses 
for the use of the fish shops; the fish stalls are lined with marble, There 
are two illuminated clocks over each end entrance. The contract was under- 
taken by Messrs. Fox and Henderson, of the London irpn- works, near Bir- 
mingham, and under the able aud skilfu! judgment of Mr. Wilson, who has 
superintended the building from its commencement, Pirkenhead is enabled 
to boast the possession of one of the most graceful and perfect structures of 
the kind in the kingdom—perbaps in Europe. 


* Its dimensions, ns compared with the different covered Markets, are as tollows.— 
St. John's Market ., .. 956 feet long by 135 feet broad. 


Scotland Road Market on EE ditto — 138 ditto. 
Great George-strect Market .. 201 ditto 1595 ditte. 
Gill-street UD 3g 184 ditta 131 ditto. 
Birkenhead New Market .. 480 ditto — 130 ditto, 
Birkenhead Old Market .. 155 ditto JU ditto, 
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NEW BUILDINGS AND IMPROVEMENTS ІХ EDINBURGH. 


[Of information so seldom and so scantily afforded as is that which reaches 
us from our Northern capital, in regard to architectnre, every mite is accept- 
able, and we therefore gladly communicate to our readers, the following no- 
tice from the Edinburgh Evening Post. 1t would have been more welcome 
had not every one of the buildiags mentioned, been anonymous, owing, we 
suppose, to the excessive modesty of the architects employed upon them, At 
any rate, they do not seem to һе very proud of the share they have had in 
transforming “ Auld Reekie" into a “city of palaces,” as we find it here 
called.] 


“ Since the building of the New Town of Edinburgh, there has never been 
a time so rife in new buildings as within the last few years. The city, highly 
picturesque aud. beautiful hefore, has received several fine improvements in 
its appearance. Sir Malter Scott's monument, newly finished, is a grand ob» 
ject, аай its great elevation overcomes the disadvantage arising from the 
somewhat low site on which it is erected. The spire of the Assembly Най, 
8 charming piece of architecture, is now oae of the principal landmarks of 
the city. The only pity is that the huilding is ір a neighbourhood which 
does not at all harmonise with it in anything, if we except some new edifices 
in the Elizabethan style, on which the old gloomy houses of other centuries 
seem to frown displeasure. It is nearly opposite, and down a close too—and 
that close the abode of poverty—where Mary of Lorraine, the mother of our 
beautiful but unhappy Mary had her palace and oratory. On the Calton Hill 
there is being erected a Debtors’ Prison ; the building is to the east of the 
gaol and hridewell, and will he included within the sweep of the same wall. 
Talking of this wall, we ought to observe that it is built exactly in the style 
of the battlements of an ancient fortress, and with its ahutting watcb-towers 
harmonises well with the rocky elevation frem which, on the south side, it 
rises. On witnessing the good taste indicated here one cannot help соп. 
trasting it with the gross blockheadism which was unaccauntably allowed {а 
perpetrate the new barracks erected in Edinburgh Castle. They remind ns 
of a manufactory or union workhouse, and one could almost wish they would 
tumble down when the inmates were engaged elsewhere. Additions are 
being made at the end to the north of the ¢dvocates’ Library. It strikes us 
that this building has been too much doctared—that it is spoiled and dete- 
riorated by the patchwork addenda which are inflicted upon it. A new edi- 
fice wonld have been the preferahle, perhaps the cheapest, expedient of the 
learned faculty. Тһе new Physicians’ Най, a fine building on the north of 
the New Town, is пеагіу finished. Тһе front will he highly ornamented, and 
will form а choice acquisition to Queen-street, rather wanting in striking 
buildings. The Commercial Dank, erecting on the site of the former Physi- 
cians’ llall, in George-street, is advancing. It will add another attraction to 
а street already one of the finest in Europe. It appears to be designed іп 
the Italian palace style. Near it some striking improvements have been 
made ia the buildings intended for public companies and hanks. Nothing 
can be finer {һап the light, graceful, and ornamenta! fronts which we meet 
in this locality. Donaldson's Hospital, to the west of the city, is progressing 
rapidly. It isa truly grand and noble structure, and nothing could һауе 
been more judicionsly chosen than the fine elevation which forms its site. 
We understand that no less a sum than 100,0007. is to be expended in getting 
up the building, and adapting its internal economy to the purpose for which 
it is intended. А new ZZerio?'s School, situated at the west end of Rose- 
street, is nearly finished. Тһе Potifical Martyrs monument in the Calton 
burying ground is so far advanced that it can be seen from the North Bridge. 
Additional erections—stations of railways, and other buildings are soon to 
be set a-going. And we believe, that in addition to the commodious and ele- 
gant villas, and other buildings existing at Newington, a large number of 
houses are to be erected by one of our banks, which has recently ohtained 
the greater part of the ground. А better site for building cannot be imagined, 
with its delightful southern exposure and salubrious air. It is a peculiar 
feature of the present era of improvement, that houses in streets occupied hy 
the highest order of gentry who keep mansions in Edinburgh have heen can- 
verted into shops and business establishments, This is partienlarly observa- 
ble in George street. Тһе stream of rank has a tendency to flow northward 
із the direction of the back part of the New Town. The shops in several 
parts of Edinburgh have, in many cases, been improved to a high degree of 
elegance, and, in some cases, decorated with very fine ornaments. One great 
evil has been removed from the city, in the covering up of that huge, un- 
sightly stream of dirty water which passed to the sea through the Queeu's 
Park. A sad infliction it was, The laying out of the splendid carriage road, 
eud the excellent arrangement of the grounds, will form permanent attrac- 
tians to this delightful promenade. A wall around a part of the Rayal do- 
mains is still wanting, and shonld be set about ;—miserable hedges of whin- 
stone are out of keeping in such а place. It is the felicity of Edinburgh, 
that close at hand to its busy streets and closely wedged buildings are soli- 
tudes such as Zimmerman might have envied. From the park under notice 
a very short walk conducts to scenes as still and picturesque as are to be 
found in the secluded spots of the Grampians, while, at some point suddenly 
attained, there bursts forth the full majestic spectacle ofa great and sublime 
city, and the hum of voices falls upon the ear like soft and distant music. To 
the stranger and tourist this city of palaces and solitudes forms an abiding 
theme of interest. We are glad to find that much has recently been done in 
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the way of improving the drainage of the town. We have not a great deal 
to complain on this point at present, but we think it would be well if some 
of the common sewers had their outlets at a distance. It is quite unseemly 
to find, just at Canonmills, a hnge common sewer disemboguing itself into 
the Leith River, and polluting the stream, so that the whole has the appear- 
ance of water used in cleaning out а dirty stable. Another foul stream is 
still permitted to irrigate some meadows towards the hack of Piershill Bar- 
racks. We caunot help feeling surprised that government, for the sake of 
the health of the soldiers, does not interfere to have this dangerous nuisance 
removed." 


WORKS ON THE CALEDONIAN CANAL. 
( From the Inverness Courier.) 


The improvements on the Caledonian Canal, constituting a truly national 
undertaking, on a scale of great maguitude and importance, are proceeding 
in a highly satissactory manaer, and form an interesting and nnvel subject of 
contemplation in our northern region. Along the whole line operations are 
in full activity. The new lock, intended to provide against the rise of ex- 
treme floods in Loch Lochy, is uow far advanced, and forms a huge mass of 
masonry, moulded into shape from the chaos of materials that overspread 
the adjoining hanks. Тһе depth of these solid and massive walls, from the 
foundation to the coping is about forty feet—the length upwards of four 
hundred and fifty. The lock gates have yet to be added, and these are to be 
constructed] of oak framing, for which nearly all England and Wales have 
heen searched, in order to procure timber of the paoper shape aud dimen- 
sions. Indeed, the gate posts are so large, that suitable beams of oak could 
not be obtained, and blocks of mahogany and teak are to be substituted, 

The extensive repairs of the present lacks in the Loehabar, or western 
district of the line, were for the most part completed last year; and those 
for the central district are now in progress. The first stone of the lower 
lack at Fort-Augustus was laid on the 21st of June, hy Captain Spalding, 
barrack-master of the fort, Large dams or mounds had to be thrown across 
the canal channels to exclude the water, and in various instances steam 
engines, and other machinery, have been erected for pumping. It was 
necessary to have excess to the foundations of the lower lock, which forms 
the point of junction with Loch Ness, and where the ground is of a very 
open and porons nature; aud hence a vast power was requisite to drain the 
site of the works. No less than three steam-engines, of 30, 28, and 6 
horse-power, are employed. А quantity of water, amounting to nearly 
12,000 gallons in a minute, iz raised in a continuous volume, from a depth 
of about twenty feet, and discharged into Loch Ness. [t may give some 
idea of this quantity ta mention that it would afford a supply of some ten 
or twelve gallons per day of the purest filtered water to every inhabitant of 
London, man, woman and child! For moving the huge blocks of stone used 
in the quoins, and other principal portions of the mew huildings, setting 
frames, with a curious apparatns of cranes (fixed and moveable), windlasses, 
and other machinery, have been provided; and it is interesting to witness 
the regularity and ease with which the various operations are directed to- 
wards their common object. А similar variety of processes, although on a 
smaller scale, may he seen at Muirtown, near this town, where additional 
wharfs are in progress. 

The dredging operations on the summit level of the Canal are among the 
most arduous of the works. А new steam dredger had to he procurcd, after 
the most improved madel, the hull heing entirely of iron, and the machinery 
of great power. Both this and the steam-dredger formerly belonging to 
the Canal are engaged in deepening the channel of Loch Oich, and through 
the district of Laggan, which separates Loch Oich from Loch Lochy. Тһе 
ground there is for the most exceedingly difficult of excavation, consisting of 
hard mountain clay, in which are embedded huge boulders of whinstoue. 
Through such intractable substances the progress is necessarily slow, hut 
occasionally nearly one thousand tons are removed in the course of a day. 
Throughout a part of Loch Oich the hottom was much incumbered with 
large trunks of trees, some of them containing from four to five loads of 
timber: these relics of our primeval forests had slumbered for ceuturies in 
the hosom of the lake, and many bore traces of fire and the axe, 

At certain partions of the line where the leakage in dry seasons was wont 
to diminish the available depth of water, it has heen necessary to add а coat- 
ing or lining of puddie or clay; and this is required to a considerable extent 
in the reaches above Fort-Augustes and Muirtown, fn the farmer place the 
process is already in active operation, and in the latter preparations are 
making for a speedy commencement. The space requisite for the insertion 
of the lining is first excavated, and the materials are moved frum the bottom 
aud sides of the Caoal, chiefly by means of numerous horse-runs—the work- 
men careering up and down planks of timher, at steep inclines, each aided 
by a horse at the top, and the whole forming a ready and somewhat pictu- 
resque moile of transit and conveyance, 

The number of men employed varies from fifteen ta eighteen hundred. 
The greater portion of the labourers are natives of the Highlands: the 
masons are chiefly from Morayshire; and the carpenters and others from 
Inverness and its neighbourhood. We may add that the works were lately 
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inspected by Mr. Burges of London, one of the prineipal engineers; and we 
believe his opinion was, that the greatest eredit is due to Mr. Jackson and 
Mr. Bean, the contractors, whose arrangements have bitherto so fully 
realized the wishes of government and the publie. 


COLLEGE FOR CIVIL ENGINEERS, PUTNEY, SURREY, 


The Annual Meeting far the Distribution of Prizes and receiving the Re- 
port of the Principal on the Progress of Studies in the Institution was held 
in the College on Tuesday, July 15. llis R. H. the Duke of Cambridge had 
been expected, but was unfortunately prevented from attending.* 

The Chair was taken at 4-past 2 o'clack by the Пол, R, E. llowanb, one 
of the Members of the Council, whu opened the proceedings hy expressing 
his regret at the absence of the Duke of Buccleuch and Lord Devon, the 
latter heing expeeted before the termination of the mectiog. Пе then called 
on the Principal to make a Report. 

The lamxciPAr, the Rev. M. Cowre, then addressed the meetiog. Ile 
began hy adverting to the main object of Education, viz., to instil principles 
as distinguished from facfs merely, to lead students to form a system for 
themselves and not treasure up mere isolated truisms. Н was, therefore, 


more important that the result of the year's work shonld exhibit the students | 


as having made progress in this argument of principles chan in showing a 
vast amount of mechanical work. lle statcd that he had traced out for every 
une a regular system, which comprised the rudiments of construetion neces- 
sary for a civil engineer. Пе then pointed out a peculiar feature, which here 
was kept in view, to invite the students as much as possible to combine 
knowledge of one department with that of another, and instanced the Prize 
Essays, whieh would he mentioned, viz., on the “ Manufacture of Iron" and 
on “ Ventilation; intended, the one as an exercise in ** Chemistry of the 
Principles and Practice of Machinery,” and the other in ** Chemistry of Ar- 
ehitecture." Не finally referred to the general moral conduct of the stu- 
dents as exemplary,—and explained his position as a eleryyman at the head 
of an engineering institution, which did not, at first sight, seem cumpatible, 
but which would cease to appear so when we reflect that all education onglit 
to be earried on under the snperintendence of the clergy. 

Ile then proceeded to give the prizes, and announce the names of those 
who were worthy of mention. 

Mathemztics—Class I. Kingshury, Shillito P, Æq.: Class If. Bartholomew: Class ІП, 
Neale P. Essay on lron—Kingsbury. Essay ou Ventilation —Codrington, Chemistry— 
Bridgeman P. Geotlesy—Levelliog, Iwine P.: Surveying,Ccdrington P,: General Atten- 
tion, Clarke P, Generel Construction and Árchitecture—Cíasses І. and II. Bemey P.: 
Classes I1. and 111. Woodiüeld P. Mauchiuery—C!asses I, and II. Male P.: Class III. 
Willett P.: Manipulation, Bartholomew P. Classics— Fraser Р. French— Class І. Ste- 
phenson P., Cless If. Lloyd, German—ClassI. Bridgeman: Class HI. Hausen. Land. 
scape Drawn hilito P., Forde P. Geography— Class 1. Shillito P.: Class 1I. Porter, 
Legeyt. Geology— Kingsbury. General Industty ana Improvement iu Several Branches 
—Brown P.: Eucouragement to foiprovement—Eutley P. 

Before the end of the Principal’s Report the Earl of Devon bad arrived; 
and taken the Chair, temporarily oecupicd by the Hon. R. E. Howard. 

Mr. Ерууіх Cuapwick spoke most favourably of the past creditable work 
of the students, whose maps and plans and contour drawings of part of 
London һай been published in the Government Reports of the Commission 
for Enquiring into the Health of Towns, &e. Ile showed several instances 
in which large sums of publie money had been completely wasted through 
the іпећісіепсу of the persons employed in surveys und drainage, and all of 
which woul! have been saved to the country if the education here given had 
been insisted upon as necessary to the holding such important uffices. 

Dr. Lyon Гьлүклік then made a few remarks on the extreme importance of 
scientific instruction in connexion with human health. The subject of Vex- 
TILATION was of immense importance to human welfare, of which he cited 
instances, and he also particularized how important it was to join Chemistry 
with the Arts, hy referring to the enquiries made for the Smelting of Iron 
ores, by which it appeared that in some cases 92 per cent. of fuel was wasted 
in the process as at prescnt carried on. Не concluded by proposing a vote 
of thanks to Lord Devon for his kind and able eonduct in the chair. 

Mr. DannacE then addressed the meeting, stating that he was extremely 
gratified with the proceedings. Пе then enforced on the students the neces- 
sity of application to ensure success, by the fact that even in cases where the 
world generally gave credit for spontaneous natural abilities forcing them- 
selves out in hrilliant displays, the real fact of the case was that much study 
and preparation were resorted to. Пе instanced Burke (from private iufor- 
mation which he mentioned), Sheridan, and Dr. Playfair. 

The Еллі. of Devon in returning thanks repudiated the idea that the Col- 
lege was meant to produce perfect practical engineers, ou the contrary, we 
only meant to lay а solid foundation on which practical experience would 
huild a solid superstructure. 

Mr. 1. К. BnvxEL said that he fully concurred in these remarks. Не 
wished to assure the students that though they might not perceive at every 
step of their subsequent practical work science in full action, yet they would 


* Amoug the ccinpany present, in addition to those mentioned, were Sir Patrick Ross, 
Str Charles Sullivan, Sir Howurd Douglas, Cap. Dawson, R.E., J. Т. Leader, Esq., M.P., 
Col. Hutchinson, Copt. Goldie, Mr. Wilberforce Bird and several other gentlemea cone 
nected with the E. I. Company, the Revs. C, Т. Robinson, R, Baker, Derwent Coleridge, 
T. Helmore, 5, К. Cattley, and others, 
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from time to time feel their own strength when compelled to fall back on 
first principle, and this he would certify to them from his own personal ex- 
perience. 

After the addresses were delivered the company inspeeted the College 
grounds, Lecture Rooms, the Students’ Modcls of Steam Engincs, speeimens 
of constructive carpentry, &c. The visitors witnessed the casting of iron, 
the ladies standing in close proximity to the liquid metal with perfeet confi- 
dence, and taking apparently the greatest interest in the operation. In the 
evening the company attended service with the students in the College 
Chapel. 


ON TIIE STRENGTH OF STONE COLUMNS, 
By Mr. E. Порскіхзом. 
Read at the British Association. 


The eolumns were of different heights, varying from 1 inch to 40 inclics ; 
they were square uniform prisms, the sides of the bases of whieh were 1 
ineh and 17 iach, and the crushing weight was applied in the direction of the 
strata. From the experiments on the two series of pillars it appears that 
there is a falling off in strength in all columns from the shortest to the 
longest; but that the diminution is so small, when the height of theeolumn 
is not greater than about 12 the side of its square, that the strength may be 
considered as uniform, the mean being 10,000 Ib, per square ineh, or npwards. 
From the experiments on the columns one inch square, it appears that when 
the height is 15 times the side of the square the strength is slightly reduced ; 
when the height is 24 times the base, the falling off is from 138 to 96 
nearly; when it is 30 times the hase, the strength is reduced from 138 to 75; 
аш! when it is 40 times the base the strength is redueed to 52, or to little 
more than one-third. These numbers will be modified to some extent by 
the experiments in progress. In all calumns shorter than 30 times the side 
of the square, fracture took place hy one of the ends falling; showing the 
ends to be the weakest parts; and the increased weakness of the longer co- 
lumns over that of the shorter ones seemcd to arise from the former being 
deflected more than the latter, and therefore exposing a smaller part of the 
ends to the crushing force. The cause of failure is the tendency of rigid 
materials to form wedges with sharp ends, these Wedges splitting the body 
up in a manner which is always pretty nearly the same; some attempts to 
explain this matter theorctically were made by Coulomb. Аз loog columns 
always give way first at the ends—showing that part to be the weakest—we 
might economise the material by making the areas of the ends longer than 
that of the middle, increasing the strength of the middle both ways towards 
the ends. If the area of the ends be to the area in the middle as the 
strength of a short column is to that of a long one, we should have for a 
column whose height was 24 times the breadth, the area of the ends and 
middle as 13,766 to 5,595 nearly. This, however, would make the ends too 
strong; since the weakness of long columns arises from their flexure, and 
increasing the ends would diminish that flexure. Another mode of increasing 
the strength of the ends wonld he that of preventing flexure by increasing 
the dimensions of the middle. From the experiments it would appear that 
the Grecian columns, which seldom had their lengths more than about 10 
times the diameter, were nearly of the form capable of bearing the greatest 
weight when their shaftt were uniform ; and that columns tapering from the 
bottom to the top were only capable of bearing weights due to the smallest 
part of their section, thongh the larger end might serve to prevent lateral 
thrusts. This last remark applies, too, to the Egyptian columns, the strength 
of the column being only that of the smallest part of the section. From 
the two series of experiments, it appeared that the strength of a short 
column is nearly in proportion to the area of the section, thongh the strength 
of the larger one is somewhat less than in that proportion. 

Mr. llodgkinson added that he had found the columns to give way chiefly 
in the direction of the cleavages of the stone; and that hence the same size 
und shape of the stone cut out of the same block, required very diiferent 
forces to crush them across the grain from what they did with it.— Prof. 
Stevelly said, that it was one peculiarity of Mr. Hodgkinson’s researches, 
that they opened up so many collateral objeets of interest and wide fields of 
inquiry. 1t was easy to see that the present researches might become im- 
portant to the geologist, hy leading him to the source from which originated 
the splitting up of extended rocks into beds und strata, and the contortions 
of them; for example, to some volcanic matter forced up vertically in such 
а manner as to exercise a crushing force upon even distant masses.—Prot. 
Willis showed, by examples deduced by varinus styles of architecture, that 
the ancients must have heen practically iu possession of similar principles : 
and from several examples which he gave, it would appear that columns ot 
a shape suited to these principles were again coming into use. 


NEWCASTLE-ONeTYNE—The monument at the mouth of the Tyne to Lord 
Collingwood, near to the Spanish battery, is proceding with, and the pedes- 
tal for the figure nearly completed. Seaffaldiog of whole timber is use. 
The figure will he collosal, and by Lough; and the whole will be about 30 
feet high. Nothing definite is done with the high level bridge, or joint 
railway station. |The grand stand at Newcastle has been much improved by 
Messrs. Green. 
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PROGRESS OF THE NEW HOUSES OF PARLIAMENT, 


Notwithstanding the public interest respecting the progress of the 
new Houses of Parliament, little or no infurmation has been published 
respecting the advances made ia their construction. The vast and 
magnificent pite begins now to exhibit itself distinctly, aud as we have 
heen favoured with a permission to examine the whole works, we can 
give a general idea of their present state. 

The ground plan of the building may be described with sufficient 
accuracy for our purpose, as a rectangular parallelogram. Tt will be 
necessary for the explanation of the following account to point out the 
position of this parallelogram with respect to the points of the com- 

ass. The eastern side is the river front: the northern is the front 
parallel to Bridge-street aud Westminster-bridge: the western frout 
of the bnilding, or that towards Westminstar Hall and the Abbey, is 
less regular than the others; this arises from the broken outline of the 
site, for at the end nearest Westminster-bridge the depth of the build- 
ing is comparatively small, whereas at the other extremity it extends 
inch further back from the river. ТЕ is therefore obvious that the 
soulh front or that farthest from Westminster-bridge will be much 
larger than the north front: in New Palace Yard—the large square in 
front of the entrauce to Westminster Hall—a considerable space іп- 
terveues between the Hall and that part of the facade of the New 
Houses towards tlie square, whereas beyond, iu the southern half of 
the building the facade is in a line with the side of Westminster Hall. 
The readers idea of the position of the building with reference to the 
compass will be fixed by reflecting that the the abbey is built east and 
west, the north transept being towards Parliament-street, and Henry 
the Seventh’s Chapel at the east end. 


Of the Tomers belonging to the New Houses. 


There are, beside some of inferior dimensions, seven towers of 
great size and height. Of these four are in the river front, two being 
equidistant from the centre of the building, and two being wing towers 
at the extremities of the facade. Of the wing towers, that nearest 
the bridge is completed externally and roofed. The tracery and 
paneling is finished; the delicate carving of the beabtiful turrets at 
the angles of this tower, has received almost the last touch; the 
scaffolding is also all removed except a small portion on the roof; and 
the exterior appearance here has assumed, in every respect, except 
the glazing of the windows, its permanent form. The Wing Tower 
at the other end is nearly as complete, but tbe scaffolding remains, and 
its turrets are not. yet constructed. The design of the Wisg Towers 
are similar. 

The two centre towers of the river front, though very much re- 
sembling the wing towers, are one stage higher than they. Of the 
centre towers, also, ail the masonry is complete, except the turrets. 
Tt is to be observed that the central part of the river front, namely, the 
portion between the two central towers is one stage higher than tbe 
portions to the north and south. Of the whole river façade the ex- 
ternal work is completed, with very trifling exceptions; the carving 
of the central eutrance-way fram the river terrace to the houses fur 
instance, is not quite complete. Tu passing along the river terrace 
the observer is as much astonished by the enormous extent of the 
building as delighted with its wonderful architecture. The eye be- 
comes almost satiated with beanty. Foliatious as delicate and multi- 
form as those of nature, enriched paneling, sculptured bosses and cor- 
bels, canopies and niches decorated with the minuteness rather of the 
pencil than the chisel, long slender mullions springing upwards in 
moulded lines which at their height branch out into the intricate rami- 
fications of rich window tracery, crockets and finials, and perforated 
parapet woik which from below appear to stand against tlie sky like 
lace-work, are repeated apparently in interminable succession. The 
architectural enrichment seems almust excessive; from the narrow- 
ness of the terrace, each portion of the building is brought so ciose to 
the eye of the observer, that he is compelled per-force to examine 
every part in succession, He can never look at the whole or even a 
considerable portion at once without fatigue, and from his comparative 
proximity to tlie the facade itself, it is almost impossible to see the 
upper portions of it satisfactorily. In order to obtain a coup d'œil, he 
must either go оп to Westminster-bridge, where his position is most 
unfavourable, as he is above the level of the building; or else he must 
get access to the opposite bank of the river, where, on account of the 
"listanee, the delicacy of the details is inappreciable, This is a great 
misfortune. Considering the river front of the Houses of Parliament 
as the noblest specimen of civil architecture іп Europe--and éncon- 
testably this is the rank which the judgment of posterity will assign to 
it—it seems uneudurable that any opportuuity should be lost for its 
adequate display. The lowering of the bridge would bat partially 
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remove the evil—a general display of the building would be afforded 
from one side, and ia one direction only, and that too from ап incon- 
veuiently crowded thoroughfare. No'letthere be a free uninterrupted 
view of the magnificence of tlie structure on every side. It is worth 
examining, and can indeed well endure the examination, Let there 
be a broad PUBLIC terrace, from which a free adequate view may be 
obtained оп the river side; and let a little expense be incurred un- 
grudgingly iu clearing away а// the houses which surround aud 
encnmber the building. After all the intellect and labour that have 
been devoted to its construction, it were well nigh a sin, that it should 
be in any way concealed; and, above all it is a NATIONAL buiiding; 
it will be also a national boast, and tlie people have а rigA/ to be able 
to examine its surpassing beauty on every side. 

Beside the four towers on the river side, there are three other 
principal towers; one at the south-east corner of the building, and 
therefore at the corner of New Palace-yard. "The site of this tower 
projects considerably beyoud the northern or Bridge-street side of the 
building; it is not yet much advanced towards completion, being 
scarcely built up to the second rauge of windows. 

There is anather large tower iu the very centre building, that is, 
midway between Westminster Hall and the river frout. This is called 
the central tower, but as it belongs to the inner part of the building 
we shall describe it inore fully when we come to that portion of our 
notice which refers to the interior. 

The largest and highest tower of all is the great Fictoria Tower. 
This is situated at the south-eastern corner, that is, exactly at the 
point further from the bridge. At the base of this tower are four 
enormous shafts at its four corners: from these shafts at a certain 
height spring arches ou which aud the groinings between them, the 
lower is supported. It is to be observed that the lower part of 
the tower between the archways will be left uniuclosed. The arches 
will remain quite open; this part serving as an enormous porch to tbe 
royal entrance. At present the greater part of tbe four shafts have 
been nearly completed, and the four great arches which are to spring 
from them are just beginning to be turned. 

With respect to the legitimacy of a lofty tower in civil architecture, 
it may be observed that in the finest specimens of civil pointed archi- 
tecture of the coutinent, examples exist. A lofty elevation such at 
the Victoria Tower is by no means exclusively appropriated to eccle- 
siastical buildings. The spire af the Hotel de Ville of Brussels ex- 
ceeds in height the ball and cross of St. Pauls, and is one of the puress 
and most splendid specimens of medieval architecture extant. 

The description of the exterior of the New House may be concluded 
with an enumeration of the parts in which the roof has been put up. 
They are these—the whole river front, the great part of the Bridge- 
street front—and on the side tawards the Abbey, nearly the whole of 
that portion of the building opposite Henry the Seventh's Chapel, 
namely, of that portion between Westminster Hall and the Victoria 
Tower. The roofs are high pitched, aud consist of large plates of 
galvanised iron pierced by dormer windows. 


Of the Inner parts of the Building. 

Tn order to understand the arrangement of the interior it is neces- 
sary that the reader should be reminded that the building within con- 
tains numerous courts or open spaces from which light and air are ob- 
tained for the parts surrending them. There are two series of courts 
parallel to each other aud the river front. [Immediately behind the river 
front aud parallel to it are the following conrts enumerated iu their 
order from the northern eud—the Speaker's Court, the Commons 
Court, the Commons Inner Court, the Peers Inner Court. On tbe side 
next Westminster Abbey and Hall is Ше Western range of Courts, 
which enumerated also in their order from the north are these—Star 
Chamber Court, St. Stephen's Court, House Court, Printers Court. 

Of the architecture of these courts it may be said generally that it 
is characterised by simplicity and an absence of ornaments which give 
the parts a severe and almost naked appearance. The Courts consist 
of little but flat stone walls, of which the surface is unbroken, except 
in the upper part by а few plain windows. Doubtless precedents 
might be found for this almost monastic severity, but to the eve, ex- 
cited by the wonderfully elaborate beauty of the exterior facades, the 
contrast appears unnecessari!y abrupt. 

The explanation of the interior arrangements requires also that the 
reader shon!d understaud that the principal apartments of the build- 
ing are all raised above a series of inferior offices—that is, іп common 
parlance, the legislative chambers, the state rooms and royal gallery 
are ali on the first floor. To the arrangement of this floor then we will 
confine our attention. 

The building being, as we said, divided throughoutitslength interiorly 
by two series of courts, it follows that between these is a continuous 
pile running éhrevgh the building. This pile is midway between the 
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river range and the range nest the Abbey, aud is in its purposes the 
most important part of the structure. Reckoning from the north, this 
middle range contains the following—residences of Librarian and Clerk 
of the House (these apartments are visible from New Palace Yard), 
House of Commons, Commons Lobby and Corridor, Central Hall, Peers 
Corridor, Peers’ Lobby, House of Lords, Victoria Gallery. Of these 
the Поцѕе of Lords is by far the most advanced, the roof is on, the 
masonry wholly finished, and the painters at work at the interior de- 
corations. A stranger would be struck probably at the small size of 
the two houses compared with the whole building. The Попве of 
Lords is but 93 feet long, and the Попве of Commons $3 feet. The 
interior decorations of both will be very splendid, gilding and colour 
being freely employed, especially in the former. In the House of 
Lords there will be statues also, but the fittings for accommodation 
for the business of the houses will preclude paintings from forming a 
part of their decorations. 

The House of Commons is comparatively little advanced, the walls 
are up as high as the top of the windows. 

The Victoria Gallery is up to the level of the Lords, though the 
masoury is not nearly completed. This Gallery will be 130 feet long, 
and will be most gorgeously decorated with statues and paintings. 

The Central Hall forms the interior of the Central Tower, the form 
of both being octagonal. The support is from eight clustered pillars 
in the angles of the octagon, which in the interior meet and form the 
pointed roof of the Hall. This structure is raised to the level of the 
House of Lords, but the masonry is in a very incomplete state. 

St. Stephen's Hall is behind the Central Hall: and is raised on the 
old groining which formed part of the original St. Stephen's Chapel. 
This relic has been carefully preserved ; it consists of a low fan groined 
roof, supported within by clustered pillars. On tlie exterior, new but- 
iresses of massive proportions have been built. The solidity and 
depth of these buttresses form a most gratifying contrast to the rest 
of the new building. They accord completely with the ecclesiastical 
character of this portion, and afford a convincing proof of the archi- 
tect's appreciation of the spirit of pointed architecture. 

Before concluding this paper, we wish to say a few words respect- 
ing the general character of the architecture throughout. It has been 
brought, as a serious objection to the building, that, notwithstanding 
its accuracy of detail, it wants the boldness, the play of light and 
shadow, the vast buttresses, the lung drawn aisles, the dim religious 
light, of olden buildings. We could say much in reply, but our notice 
has already outran its proper limits: the substance of our answer is 
this, that the massive is not the characteristic of civil medieval 
architecture. The plain deep buttresses of Westminster Abbey have 
a stern majestic simplicity in a cathedral; in a legislative palace they 
would be naked colossal deformities. Did not the old architects 
understand the spirit and very poetry of their own architecture as 
well as we? And they uniformly confined the display of strong cone 
trasts of light and shadow to ecclesiastical structures. Look at those 
most perfect specimens of civil medieval architecture, the Hotels de 
Ville of Belgium and the ducal palaces of Normandy and Picardy. 
Inthem the facades of the building are made up of elaborate panel- 
ing, foliations and parapet work. The buttresses, where they exist, 
are uniformly small. The Hotel de Ville of Brussels, already referred 
to, is a rectangular building, supported on an open colonnade, the piers 
of which are continued upward іп slender lines between the windows; 
а{ {һе four corners of the building are four lofty turrets, aud in the 
centre rises the тарпійсепі spire—the design exhibiting ап almost 
magical appearance of M The town-hall of Louvain is an 
almost unbroken facade, decorated with senlpture of extraordinary 
minuteness throughout. The facade of the Palais de Justice of Rouen 
is decorated with the richest and most delicate architecture; the 
windows are surrounded with multiplied ornaments, statues, and 
niches; and abuve isa perforated parapet, ornamented by a light and 
elegant tower; but there is nothing in the whole building which gives 
the idea of stern massiveness; though in its ecclesiastical edifices 
Rouen is full of wonderful specimens of that kind of architecture. 
Of the new liouses of Parliament, to say tliat they will be the most 
magnificent public building iu London, is but feeble praise. Іп size 
they have of course no parallel; but, irrespectively of their vastness, 
their beauty is beyond comparison. "The reviving taste, and the 
better knowledge of tlie true principles of architecture are beginniug 
to lead the people to look with dissatisfaction on Sir Christopher 
Wren’s principles of design; and of Westminster Abbey, the original 
beauty has been so marred, that little remains on which the eye can 
look with unmingled satisfaction. But this is instituting a comparison 
of the new and old buildings, merely as to their general relative merit 
as works of genius; the more accurate method, however, is to con- 
sider the new building, in comparison with others of a civil character 
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only ; and then indeed there can be little doubt of the rank which it. 
will occupy in the architecture of Europe. 

In conclusion, we venture to make a strong and earnest appeal to 
the architect, to give every facility to the recording the history of the 
building asit advances, It is a duty which he owes to himself, to 
architecture, to the English people, He has already elevated the 
national taste: This exhibition of liis genius, although as yet incom- 
plete, has rendered publie criticism severer; and buildings whicli ten 
years hacks had been admired now obtain nothing but contempt. 
Strange and almost incredible as it may appear, the present building 
is the only one of modern structures which bas not provoked more ог 
less dissatisfaction. Every detail of its progress ought then to be 
carefully chronicled for the benefit of posterity. All the difficulties 
overcome, all the contrivances to save labour, plans, working draw- 
ings, measurements, and even the alterations—we ought to have 
them all. In tlie very deviations from the original plans there would. 
be some instruction to be gleaned. 

One remark, and only one more; and that is, to notice the admir- 
able regularity and system with which Ше work is apportioned to the 
artificers. Though nine hundred men are employed on the works, 
each one goes through liis appointed task with as much method and 
precision as if the eye of tlie master were on him alone. 


PATENT LAW CASE. 
BUNNETT & Corre v. SMITH. 


This was an action for an alleged infringement of tlie plaintiff's 
patent for revolving iron safety shutters, and was tried before the 
Lord Chief Baron and a special jury, in the Court of Exchequer. 
The trial lasted two whole days; and the jury deliberated for two 
hours without giving their verdict, which was ultimately returned for 
the plaintiffs. 

The Lerd Chief Baron laid down the following points of law, 
which for their importance we extract from the short hand cepy of 
his samming-up. 

“Where a patent is running for anything, if you improve it, when 
the patent is out, you may have a patent for your improvement. If 
the improvement be such that you could not use it independent of 
the patent, you could not havea patent till the expiration of the 
original patent," 

“A patent cannot be taken ош for a principle. А patent must be 
taken out according to the statute for а new manufacture. If a man 
make an important discovery, he can take ош a patent for the result 
as anew manufacture for the process as a mode of attaining it. But 
if anybody else can do tlie saine thing another way, it is not an ine 
fringement of that patent. A таап cannot have a patent for а result 
à part from the mode in which it is produced." 

“Tf the person who calls himself the inventor go to the shop of 
another man, and there see his model, tlie result, as far as he is соп- 
cerned, is just Ше same as if tlie matter had come into use in the 
most publie manner in the world." 

“A partial disclosure to the publie, if followed by an abandonment 
has been treated, under the verdict of a jury, as no publication at all.” 
Some of these points will probably prove new to our readers. Ы 


ТПЕ PAVILION AT BUCKINGHAM PALACE. 


From the * Times.’ 


A very curious and striking exhibition in now afforded by the decorations 
just completed in the interior of the Pavilion, erected on a mount, in the gar- 
dens of Buekingham Palace. The favour ofa private admission, granted а 
few days ago, enables us to give а brief description of it. Itis known that 
within the last few years the attention of artists has been directed to the 
combination of decorative painting with architeeture, after the examples of 
the great Italian masters of the “сіпше-сепіо” school, whilst the introduc- 
tion of fresco painting, towards the accomplishment of that end, was certainly 
talked of. Her Majesty and the Prince Consort resolved to try the experi- 
ment on a small scale, so as to adorn a summer-house in the gardens of the 
Palace, and at the same time to offer (о British artists a high motive and a 
fair opportunity for the display, or rather trial, of their powers in the old 
method. 

The “Garden Pavilion" (to speak technically) is a smalt Swiss-looking 
edifice, on the summit of an artificial eminence, overlooking the spacious lawn 
and piece of water in the gardens of Buckingham Palace, whicti is seen in 


33 


the distance. Тһе external appearance of the Pavilion is picturesque and 
fantastie, without any regular style of architecture. The interior consists 
of tbree rooms and а kitchen. The principal apartment is an octagon, 15 feet 
8 inches by 15 feet 9 inches ; and from the floor to the centre of the vaulted 
ceiling, 14 feet 11 inches in height. This room openson each side into another 
of smaller size, 8 feet 10 inches by 9 feet 7 inches, and 12 feet in height, 

The central room is the octagon ; of the eight sides five are occupied by 
windows and the glazed entrance; three o'hers by the doors opening on the 


two side rooms, and by the fire-place, over which is а large mirror, reflecting _ 


the whole. 3 
The roof rises into a dome, sustained and divided by eight ribs; andin each 


compartment is a сігешаг opening, with a a sky background. А rich cornice 
runs rouad the room, and below the eoruice are the'eight lunettes, containing 
the frescos, by eig ht different painters, Mach lunette is 6 feet by 3 feet; and 
over each is a tablet, on which is inseribed, in gilt letters, on a browuish-red 
ground, the partieular passage of the poem which has suggested the subject 
€f the painting below. Тһе subject of all these frescos is Milton's masque of 
Comus—a work perfectly adapted to the object im view, The artists sclected 
to try their talent were Stanfield, Uwins, Leslie, Sir William Ross, Eastlake, 
Maclise, Landseer, and Etty, but the fresco of the last-mentioaed gentleman 
was subsequently removed, and one by Mr. Dyce substituted in its place. 
Sudging from the displaced fresco, which was shown to us afterwards, we 
cannot woader at the stern decree which removed such a performance from 
the walls of the Pavilion. We proceed to notice the eight frescos aceord~ 
ing tu the order in which they are arranged around the apartment. The 
lines of course form the text of the painting, extracted as they are, from 
various parts of the masque." 
L-—STANFIELD, R.A. 

** Yet some there be that by due steps aspire 

** To lay their just hands on that golden key, 

'* That opes the palace of Eternity. 

“ To such my errand is.’—Comus, v. 12—17. 

Landscape; a forest scene, through which a torrent, broken by rocks and 
pebbles, fluws towards the foreground. The attendant spirit is seen in his 
shepherd guise, leaning on his erook, in a meditative anxious attitude; while, 
in the background, through the glade, we see the rabble rout of Comus еп- 
gaged in their nocturnal revels. The spandrils represent, on the right, a 
cherub weeping; on the left, a fiend exulting. 

1.—Т. UWINS, R.A. 
tt This is the place, as well as I may guess, 
** Whence even now the tumult of loud mirth 
Was rife.” —Comus, v. 200—219. 

Comus and the lady. She is standing “ near a huge oak, the centre of the 
grove,’ as one meditating. Comus stands half hidden by the foliage, and 
listening to her soliloquy. In the spandrils aseraph looks down with anguish, 
and a satyr with triumph. 

HL—LESLIE, R.A. 
** Hence with thy brew’d enchantments, 
“ Hast thou betrayed my credulous innocence 
“ With visor'd falsehood and base forgery ?” 
Comus, v. 696—705. 

The lady, spell-bound in the chair, repels Comus who offers her the enchant- 
ed goblet. А baeehante reclining and a young satyr are іп the foreground. 
In the spandrils, white antique masks and white flowers. 

IV.—SIR WILLIAM ROSS, К.А. 
* What! have you let the false enchanter 'scape ? 
** O ye mistoak; ye should have snateh'd his wand, 
* And bound him fast."—Comus, v. 819—816. 

The two brother, with drawn swords, drive out Comus and his егеу. The 
attendant spirit stands in front; the lady is seated behind. In the spandrils 
а bacchante and a Diana. 

Y.—C. L. EASTLAKE, R.A. 
If virtue fecble were, 
“ Heav'n itself would stoop to her.” —Comus, v. 1022. 
Virtue, ascending io the “sphery chime,” faints on the steep and rugged 
path. A seraph, with a countenence beaming with tendernes and pity, bends, 
from above to encourage and aid her. Angels on each side, nolding the lily; 
the emblem of purity, are leaning from the clouds to welcome her, while 
Vice, under the semblance of a serpent, is seen gliding away. In the span- 
drils are two pensive cherub heads with an expression ol adoration, 
VIL—DANIEL MACLISE, К.А. 

** Brightest lady, look on me ; 

** Thus I sprinkle on thy breast 

“ Drops, that from my fountain pure 

“ [ have kept, of precious cure.” 

Comus, ү, 910—019, 


“ 
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The lady, spell-bound, not only ** in stony fetters fixed, and motionless,” 
but asleep or in a trance, is seated in the marble chair. Sabrina and her at- 
teudant nymphs are hovering round her, One nymph presents in a shell the 
water “from the fountain pure." Sabrina, bending over the lady, is about 
to sprinkle her and to pronounce the ''dissevering charm." In front stand 
the two brothers and the attendant spirit, In the spandrils, two of the de- 
formed “rabble rout"! look down in affright. 


VIL—EDWIN LANDSEER, R.A. 


« — Their human countenance, . 
“ТІ express resemblance of the gods, is changed’ 
t Into some brutish form of wolf or bear, 
“ Or ounce or tiger, hog or bearded ролі,” 
Comus, v. 68—71. 


The same subject as Nu. IV., very differently treated. Comus, surrounded 
by his crew, is terrified by the approaeh of the brothers, who appear behind 
in the act of rushing upon them. А bacchante, with a beautiful female form, 
and the head of а hound, has thrown herself in affright upon the arm of 
Comus, Other monsters, half brute, half human, in various attitudes of mad 
revelry—grovelling, bestia] insensibility—con|usion and terror—are seen 
around him ; the pathetie, the poetical, the horrible, the grotesque, all wildly 
straogely mingled. In the spandrils are two heads—a grinning ape, and a 
bear drinking. 

VHI—W. DYCE, ARA. 


** Noble lord and lady bright, 
“ I have brought ye new delight, 1 
* Here behuld so goodly grown, 
“Three fair branches of your own.” 
Comus, v. 968—975. 

The attendant spirit, knecling, presents the liberated lady and her two 
brothers to their noble parents, who come forth from their * state” to receive 
their prineely progeny. In the spandrils, two guardian angels present 
erowns of white roses and myrtle. 

We shall not at present enter into any minute eritieism of these works of 
агі, We can only afford to be general. It may, therefore, suffice to say that 
hardly one of the artists has **come up" to the design of the poet, The 
various figures of Comus are good ;—that of Mr. Leslie, we deem, the best 
ideal of the eharaeter. “ The Lady" is made very little of—a sad burlesque, 
in most instances, on the high-souled, virtuous, dignified, creatian of Milton. 
Sr William Ross makes her a young lady of **modern accomplishments"— 
pale and sentimental—«lilst Mr: Leslie represents her as an innocent girl, 
hardly arrived at the age of puberty. With Mr. Eastlake she isa Madonna, 
and rather stupid looking into the bargain. Perhaps, Mr.Uwius has given 
the best impersonation of this sublime and noble character. Mr. Maclise’s 
design is that of a very beautiful woman, but freez ngly-cold and marble- 
like, far more so than the subject demands. Mr. Landseer’s fresco is inimi- 
table; and, to our taste and judgment, superior to all the rest. He is quite 
chez lui, of course, in the depiction of his various “brutish forms," but 
there is, independently of this, a mind—a creative genius—in the piece. 
Their heads are truly unique, and the ‘‘upright brnin" is enuugh to shake 
one's sides with mirth. . 

Beneath the lunettes are panels adorned with arabesques, in harmony with 
the main subjects. Over each door are winged panthers, in stuceo, with a 
head of Comus, ivy-erowned, between them. The ivy and the vine predomi ~ 
nate amid the wreaths of maay-coloured flowers and fruits the masks and 
grotesques, which adorn the panels and friezes. Beneath each window is 
the cipher of her Majesty and Priace Albert, encircled with flowers, The 
medallions, in bas-relief, on the pilasters, contain figures and groups from a 
variety of Milton's poems. 

А richly-earved and gilt door opens from the central apartment into the 
room on the left, which has been deeorated in what may becalled the roman- 
tie style. The subjects are all taken from the novels and poems of Sir Walter 
Scott. The walls of this room, to the height of 12 feet, are painted in imi- 
tation of grey marble, with such taste and fidelity as to deceive the most 
practised eye. Above this wainscotting, which hasa very chaste and cool 
effect, runs a decorated frieze, in 12 compartments, three on cach side; of 
these, the central compartment is formed of a bas-relief, in white stueco, on 
a dark-blue ground ; and to the right and left are festoons of flowers, richly 
coloured. aud surrounding small landscapes, in frames, illustrative of the 
scenery of the novels. 

The ceiling is coved, at the summit of which is a square opening repre- 
senting sky. Small statues of children sustain the spandrils, and stand on 
brackets decorated with the thistle, which is also introduced in the border of 
the pavement. 

The room on the right of the octagon room is decorated in the Pompeian 
style; all the ornaments, friezes, aud panels being suggested by, or accurately 
copied from, existing remains, except the eoved eeiling, which is entirely 

inented by A, Agito, Itis considered a very perfect and genuine example 
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of classical domestic decoration, such as is found in the buildings of Pompeii 
—a style totally distinct from that of the baths of Titus, which suggested 
to Raphacl, and his school, the rich arabesque and ornaments in painting and 
in relief, which prevailed in the 16th century, and which һауе been chiefly 
followed in the other two rooms. 

We quitted the Pavilion with mingled feclings of pleasure and agreeable 
surprise, rejoiced to witness so gratifying a testimony to the taste of the ex- 
alted personages by whose daily visits it will be honoured, and astonished to 
view the triumph (for so we may call it) which has heen already achieved by 
our fellow-countrymen in this navel and almost untried branch of the 
fino arts. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


June 23.—W. Tite, Esq., V.P., in the Chair. 


A paper was read by С. Parker, “Ол the Proportions of the Beams used by 
Ancient and Modern tArchitects.’ The paper commenced by comparing the 
strength of the square and the strongest beam that could be cut vut ofa 
round tree, and contrasting the proportions with the usual forms which an- 
cient and modern architects adopt in beams, the former making the breadth, 
and the latter the depth, the element of strength. It then traced the views 
that different nations have held and practised in their constructive operations. 
It stated that the Egyptians preferred the square form of bearing beam, 
which proportion was used in Solomon’s pa асе, and that the Greeks and 
Romans used the rectangle placed horizontally. lt then remarked that ia 
all the timber buildings erected before and after the Norman conquest, the 
breadth of a beam was placed to resist an opposing forec, and so continued 
to be used in the rebuilding of London after the fire in 1666. Prior to this 
date, the system of double framing was intruduced on the Continent, and 
changing the proportion of timbers, made the depth preferred to the breadth, 
which view is now thought correct. Tho diversity of opinions thus shown, 
induced the following experiments, which were made with iron, from the 
difficulty ot obtaining specimens in wood of equal strength. The object w s 
to ascertain the effect of increasing two, three, or more times the breadth of 
a team—also of increasing the like number of times the depth of a beam, and 
the comparative strength of two separate and one compact beam of equal 
weights. The result showed that every addition made to the breadth, was 
attended by a decrease of the bearing power in the ratio of 3 to 2 as the case 
might be, whilst a contiary effect attended the enlargement of the depth ; 
also that two separate beams were much weaker than one compact beam, 

A paper was likewise read desoriptive of ** 4 Series of drawings of Buildings in 
Southern India," made some time since under the direction of General Monteith. 
Thedrawings comprised someelaborate views of the Pagodas,and the Palace and 
Choultry of Tremail-Raig at Madura, a city on the Coromandel coast, and 
erected about the year 1623; likewise of the Great Temple of Shivven, on the 
sacred Island of Ramisseram, between the Coromandel coast and the island 
of Ceylon, ani but little known to Europeans. This temple and its appur- 
tenances almost entirely cavers an arca of 830 feet by 625 fcet. The building 
is of different periods, a small shrine or temple having existed on the island 
from a remote period, but the chief additions were made by the Каја! ol 
Ramnad, about 150 years since. 


July 7.—W. F. Pocock, Esq. in the Chair. 

Mr. E. l'Anson read a paper “On the Mosaic Pavement in the Cathedral of 
Sienna. Mr. ГАпвоп, Jun, prefaced his communication by tracing the 
general history of decoration in mosaic, up to the period of the revival of the 
arts—he then called attention to the mosaic pavement at Sienna, which re- 
presents the ages of man in seven different stages, as follows :— 

1. Infantia—a child playing in a garden of roses. 

2. Pueritia—a stripling holding a quuit in his hand, 

3. Adolescentia—(the figure almost totally abliterated). 

4. Juventus—a figure holding a faleon on the leit hand and a bent bow in 
the right hand. 

5. Virilitas—a figure with a pondering mien, holding a closed book? 

6, Senectus—a slim figure, robed, supported by a staff, and holding a rosary 
in the left hand. 

7. Deerepitus—an old man leaning on crutches and tottering over an open 
grave. 

Mr. I’Anson then alluded to Shakspeare’s description of the seven ages, and 

observed that it was evident that the same feeling influenced the artist of this 

mosaic and our bard. This work was attributed to Beccafumi, who flourished 

at the beginning of the sixteenth century (having heen born in 1484, and died 

1549)—an epoch: prior to that of Shakspeare. It is, therefore, probable that 

the idea was current at that time, and however much Shakspeare may to us 
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hive made the thought his own by the manner in which he has treated it, it 
is clearly not an original thought with him. The paper closed with a de- 
Seription of some mosaic fragments of Roman work, found about sixtcen feet 
below the surface, in excavating for the new buildings at Freeman's-place, 
Cornhill, a speeimen of which was shown, 

“On the Setting up of Stones, Pillars, §¢., as Memorials to commemorate 
events," by Mr, S orgs, l'ellow,—Tlie practice of setting up single stones for 
the purpose of recording cvents, has prevailed in most countries from the 
earliest periods on record, as we learn both from saered and profane authors. 
Numerous instances of the application of rude stones, cither as memorials of 
events, or as sepuleral monuments, having been adduced, Mr. Scoles pro- 
ceeded to comment on the use cf isolated columns of any of the orders of 
arehiteeture for such purposes. Не mentioned that the Romans, who were, 
perhaps, the first peoyle to егесі columns to record their triumphs or com- 
memorate events, had, in all probability, borrowed the idea from the Ерур- 
tian obelisks. The refined taste of the Greeks, however, would not allow 
them to perpetrate the absurdity of applying so important a feature іп соп- 
struction as the column for such a purpose. The column, when used and 
proportioned to support a superineumbent weight, becomes an abject of de- 
corated construction, but when enlarged to colossal proportions, and standing 
isolated, rather looks like the remains of some gigantic temple. The column 
known as Pompey's pillar, proves that the Romans did not confine this 
absurd application to their own country. With respect to this monument, 
it has been discovered that its shaft was originally an obelisk, thus trans» 
formed by the addition of a white marble capital and base, and Ly being 
placed on a pedestal, Mr. Seoles, in conclusion, expressed a hope that we 
should see the day, when those, to whom the control, as respects the erece 
tion of public testimonials, may be intrusted, will cease to prescribe the еуег- 
recurring idea of a column as the subject to which the competitg architects 
are to confine their designs. 


* July 21.—J. B. Parwortu, Esq., V. P., in the Chair. 

The Duke of Serradifaleo, who was present for the first time since his elec- 
tion as an honorary and corresponding member, was introduced by Prof. 
Donaldson, and admitted by the chairman. 

The prizes awarded by the Institute during the session were presented as 
follows :—To Mr. S. 1, Nicholl, student, the medal of the Institute, for his 
essay “Оп the Nature and Uses of Slate as a Building Material ;" to Mr. 
W. W. Deane, student, for an architectural design, “ Wilkins's Vitruvius ;"" 
to Mr. G. Judge, student, for the best sketehes on subjeets given monthly by 
the council, * Britton’s Publie Buildings of London ," to Mr. Judge was also 
awarded the prize for the best notes of the proceedings of the Institute during 
the session. 

A paper was read “ On an antique Portico at; Damascus,” communicated by 
W. R. Hamrox, Esq. This monument was first discovered by Mr. Hamilton 
іп 1809, From the circumstances under which it was seen, his notice of it 
was necessarily very seanty, but Sir Gardiner Wilkinson has lately been able 
10 survey it more efficiently, and to supply the measurements from which this 
paper and the drawings which accompanied it were compiled. The portico 
consists of six Corinthian columns, about forty-two feet in height. The ех- 
ternal columns are complicated with a double pilaster, and the middle inter- 
columiiation is broken into an arch, the entablature, which is highly en- 
riched, going over as an arehivolt. This monument is evidently of the same 
class and period as those of Baalbec and Palmyra. 

A paper was read descriptive of the Temples of Agrigentum, by 8. ANGELL, 
Esq. in the course of which he took the opportunity of paying a justcompliment 
to the Duke of Serradifaleo, for the interest he had taken in the antiquities 
of Sicily, and the knowledge and munificence he had displayed in his great 
work on that subject, the fifth and cuncluding yolume of which he had that 
evening presented to the Institute. 

This evening's meeting closed the session. 


REGISTER OF NEW PATENTS. 


Under this head we propose giving abstracts of the specifications of all the most im- 
eee patents as they Ae pes. m if any additional information be required as to any 
patent, the same may be obtained by apolying to Mr. LAXTON at the Office of thia 
JOURNAL.) 


IMPROVEMENTS IN THE FORM OF TILES FOR DRAINING, &c. 
James Saith, late of Deanston, now of Queen-square, London, Civil En- 
gineer, and Ммм GAROINER JoLLY, of Drymen, county of Stirling, Scot- 
land, for ** Certain Improvements іп the Form of Tiles for Draining, in Ime 
plements for Manufacturing thereof, and in the Modes of Manufacture.— 
Granted August 29, 181; Enrolled Feb. 1813. 


This invention consists, Firstly, for constructing drain tiles with in 
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dented ends, so that they will interlock, and give support to each other, 
and be prevented from getting out of one continuons line. Secondly, 
improvements in machinery for makng tiles for draining. Thirdly, for 
giving to machinery, for making tiles for draining, a locomotive progression, 
by the act of working the machinery itself; so that the workman, standing 
Ly the machine, may deliver the tiles, as they aremade, on shelves, racks, 
or surfaces, to dry. Fourthly, mprovements in machinery for making 
tiles for draining, by pressing the material through dies or orifices.  Fifthly, 
for making tubular tiles for draining, one within the other; and, sixthly, in 
manufacturing tiles for draining, by pressing peat into suitable forms, in or 
уроп moulds, or through moulding orifices. 


RAILWAY WHEELS AND CARRIAGE SPRINGS. 


Journ Bower Brown, of Sheffield, merchant and manufacturer, for “ Fm- 
provements in combining cast steel with iron, and in the construction of carriage 


springs.""—Granted Осі. 10, 1844; Enrolled April 1815. 


This invention relates first to improvements in combining cast steel with 
iron for railway tyre, and secondly to the construction of carriage springs. 
The first improvement is for combining cast steel with iron for bars of rail- 
way wheels, for this purpose the inventor takes a block of iron of such weight 
together with the steel as will make the tire of a wheel—the iron is heated to 
nearly the point of fusion and then placed in a cast-iron monld of sufficient 
depth to receive the iron and stce] combined, immediately the iron has been 
put into the mould it is clamped and then the steel already melted in cruci- 
bles is poured in, by this process the stee] and iron is combined in one mass, 
it is then drawn out into a bar and afterwards passed between grooved rollers 
of the form of the tyre; by this combination the inventor says that railway 
tyre will be of a superior character to the tyre made by welding steel to 
iron. 

The second part of the invention relates to springs for carriages made up 
of a serics of plates moving or sliding on each other. The improvements con- 
sists in forming channels, grooves or recesses in the surfaces of the plates to 
contain grease or other lubricating matter, which will gradually work out 
from these grooves as the springs are used by the sliding action of the plates. 
These grooves or recesses are formed in the plates wlien they are rolled, and 
when they are put together to form a spring the Jubricating material is placed 
in ihe grooves or recess. Another part of the invention is for forming car- 
riage springs of two widths of plates, instead of having all the plates of one 
width—tor railway purposes, supposing the spring is to consist of plates 3 
inches wide, the inventor uses other and narrower plates of 2 inches wide, and 
in making up a spring he introduces a narrow plate between each two wide 
plates, hence the spring will not have so much extent of rubbing surfaces 
between the plates as when all are of one width. The claims are—first for tlie 
mode of combining cast steel with iron when manufacturing railway tyre ; 
secondly for constructing carriage springs by forming grooves or recesses in 
“i plates as herein described, and also by combining plates of different 
widths. 


ALLOYS OF METALS. 
ALEXANDER Parkes, of Birmingham, Artist, for ‘‘ Improvements in the 
manufacture of certain alloys or combinations of metals, and in depositing certain 


2netals,— Granted October 29, 1815; Eurolled April, 1614. 


These improvements relate, first, to five different combinations or alloys of 
metals, to produce white or pale-cvlonred alloy. 

The first alloy consists of foreign zine, tin, iron and copper. For 1001bs. 
take 333 lb. “foreign zinc, 641bs. tin, 13 1b. iron, and 21 Ibs. copper; or 
50 lbs. foreiga zinc, 48 lbs. tin, 1 1b. iron, and 3 Ibs. copper, or any interme- 
diate proportion of zine and copper. To combine these metals, the iron and 
copper are first melted together in a crucible, in a casting furnace ; and while 
in a fused state, the tin is added in such quantities at one time, that the iron 
and copper shall not become solid; the zine is then added, and the whole 
combined by stirring them together. The flux recommended is 1 part 
lime, 1 part of Cumberland ore, and 3 parts of sal ammoniac by weight. The 
alloy may be cast in sand or ingots for rolling. 

The second alloy consists of ‘foreign zinc,” tin, and antimony, either with 
or without arsenic. For 100 Ibs. take 66 Ibs. zinc, 323 lbs. tin, 31 lbs. anti- 
mony ; ог, 793 15, zinc, 192 lbs. tin, and 23 105. antimony, or any interme- 
diate proportion. The metals are melted in an iron or clay vessel, with the 
ordinary black flux ; and when well combined, the alloy is cast into an ingot 
or mould, when for sheets itis rolled'eold. For sheathing of ships or vessels, 
to the above quantities, from 8 to 16 ozs. of metal arsenic is added to the 
100 Ibs. of alloy. 

The third alloy consists of forign zine, copper, iron, and nickel, so pro- 
portioned to produce a white metal as a substitute for German silver, which 
is effected by first combining the iron and nickel іп certain proportions, equal 
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quantities are preferred ; but it is essential that these two metals he first 
combined, ard then the copper; end then the zine added, or the com- 
bination of copper and zine may be added. For 1001b. take 45% of alloy 
nickel and iron in equal proportions, 454 Ib. of copper, and 104105. of zine ; 
or 805 Ibs. alloy of nickel and iron in equal proportions, 46 lbs. copper, 
and 2613 lbs. zinc, or any intermediate proportion ef the copper and zinc. 

The fourth alloy consists of nickel, silver, and copper, either alone or in 
combination with zinc or other metals, The proportions will depend for what 
the alloy is required ; either of ihe two following are useful, and little ox- 
idized by the atmos) here—G601b, copper, 6010. nickel, und 201b. silver; or 
60 lbs. copper, 10 Ib. copper, 101b. silver, "and 201h. zine. The copper and 
nickel are first melted together, with or without flux, а flux is preferred. 
When the two metals are melted, the other are added toge.her or separately. 
The alloy may be poured into ingots for rolling, or cast into sand. 

The fifth alloy consists of nickel, iron, and copper. For 1001b. take 25 Ibs. 
nickel, 25 lb. iron, 501b. copper; or 151Һ. nickel, 251b. iron, and 60 Ib, 
copper. Theiron and nickel is preferred to be melted together, first with: 
either of the fluxes before described, and then the copper added. This alloy 
is stated to he a new conductor of heat. 

Тһе other improvements relate to the depositing of metals, by employing 
salts, or compound salts, of the metal rendered liquid by heat or fusion, 
together or in connexion with electric currents. The salts found most advan~ 
tageous are iodides, chlorides, and phosphates, and generally those capable 
of holding metals when in a fused state, and also salts in combination with 
other salts, avoiding the use of those salts which will decompose the salts of 
the metals employed, as for example ; iodides of gold and silver may be used 
alone, or ecmbine: with iodide of potassium or sodium, or with hyposul- 
phites. The proccss found most preferable fer silvering is the following : 
Glbs. of the chloride of silver is fused in a vessel; when fluid, a plate of 
silver is suspended in it, in connexion with the negative pole of an electrical 
vpparatus, aud the article to be silvered to the positive pole, where it will 
soon become coated with silver, or 6 lbs, of the iodide of silver is fused as 
above. If to this compound of silver it be desired to add other salts, the 
iodide of potassium is preferred, in the proportion of 31b, to 10108. thereof 
to 61b. of the iodide of silver, and sometimes [one to two pounds of 
the iodide of mercury or copper to 6105. of the iodide of silver. For gilding 
take 20о2. of iodide of gold, and 80 025. of either the iodide of potassium 
or sodium, and adopt the same process as described for silvering. The рго- 
cess applied to other metals is the same as for silvering, with the exception 
of the salts to be employed, and is applicable, with the salts of platinum, 
copper, or zinc. The claim for this part of the mvention is '* for the deposi- 
tion of metals, by electric currents from their salts when in a state of fusion, 
and whether used separately or combined with other salts.” 


CORRUGATED IRON ROOFS. 
Jons Seencer, Agent of the Phenix lron Works, West Bromwich, 
Staffordshire, for “ Improvements in manufacturing or preparing plates of iron 
or other metal for roofing and other purposes to which the same may be applica~ 


ble.’—Granted 23rd Nov., 1814 : Enrolled Мау, 1845.—( See Plate XX.) 


The improvements relate to the manufacturing corrugated sheets or plates 
of metal with greater facility, and at less cost than tlc present processes, by 
passing the plates either warm or cold, between fluted rullers, as shewn іп 
fig. l, which is a section of a pair of fluted rollers ; and tor the purpose of 
giving the plates ап arched form, they are passed between rollers, as shown 
in fig.2. а, a, are two plain rollers, and, b, а grooved roller; these rollers 
can be adjusted in the frame, с, and the groove in the roller, б, are made to 
correspond with the corrugations m the plate. 


DISTILLATION OF TURPENTINE AND TAR. 


Wiruamw Oxer Ехвивн; of Hull, distiller, for “ Improvements in the dis- 
tilling of turpentine and tar and rectifying volatile spirits and oils.’—Granted 
Nov. 25, 184%; Enrolled Мау, 1845. 

This invention consists in distilling turpentine and tar and rectifying the 
spirits from turpentine and tar and other volatile spirits and essential oils at 
a low temperature, by withdrawing the atmospheric pressure by an air pump 
applied to the top of the retort, worm, or receiver. By this application the 
spirit will flow over at a lower temperature than when distilled by the ordi- 
nary plan. 


AXLE-TREES. 

Georce МилснАр, of Birmingham, in the county of Warwick, for * Im- 
provements in the construction of axle-trees.”’—Granted November 25, 1811; 
Enrolled May 1815.—( Sce Plate XX.) 

The object of the invention is for the obtaining greater security in prevent- 
ing wheels coming off axle-trees,,’and consists in so applying screws to axles 
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trees, that in the event of the ordinary seeurities failing the wheels cannot 
come off, so long as the carriage is meving enwards, the screws being so 
applied and arranged in respect to corresponding ones in the axle-tree 
boses, that the wheels can only be removed from their axle-trees by turning 
ihe wheels back, And it also relates, in applying an improved form of 
collet. 

In the engraving, fig. 1 shows a section of the axle-tree and box complete, 
with the improvements. Fig. 2, the axle-trees separately ; and fig. 3, a 
section of the axle-tree; and is arrauged, so long as tlie other means ef 
security remain efficient, the screw will not in any way come into action, and 
is only called into use when the other means of securing the axle-tree іп its 
box have failed, and tlien the act of the wheel revolving in its onward direc- 
tion tends to screw the axle-tree box on to the axle-tree. d, shows the novel 
construction of a collet, on the interior of which are formed 1wo projecting 
ridges, e, c, and in place of one side of the screw at the end of an axle-trce 
being made flat on one side te correspond with the flat portion of the interior 
of the collet, has heretofore made, the screw has a grovve, ‚А on either side, 
so]that the collet ean pass over the screw, and the projections, с, of the collet 
be allowed to enter into the grooves, g, of the Learing of the collet on the 
axle-tree, 


ATMOSPHERIC RAILWAYS. 


Hexar Ріхксв, of Great Marlborough Street, Esq., for “ Improvements in 
obtaining and applying motive power to impelling machincry.'—Granted Dec. 27, 
1844; Enrolled June, 1 45.—( With Engravings, Plate XX.) 

ln order to have a correet idea of the novelties of this invention, it would 
be necessary to enter into a description of Mr. Pinkus's previous specifications 
of 1834, 1835, 1839 and 1840, seme of which inventions, particularly those of 
1834 and 1835, the inventor states have been carried into practical operation 
and into publie use on the Dublin and Dalkey railway, іп lreland. ‘The pre- 
sent specification, which frequently refers the reader to the specifications above 
named, contains no less than 369 folios accompanied with 35 sheets of draw- 
ings. The present improvements consist—frst/y, in the constructing lines of 
pneumatie or atmospheric railways with varied modifications in mechanical 
construction and arrangement; sccondly, in the methods of applying thereto 
the motive power, and in the methods of working such railways with greater 
safety and ceonomy ; thirdly. in the methodsof applying or using the elemen- 
tary principles eombined therewith under varied conditions for better eeo- 
поту. The following is а description of some of the principal features of 
Mr. Pinkus’s specifieation ; one in particular consists in a mode of transmit- 
ing the power from the travelling piston to the carriage by means of rollers 
in place of a connecting arm as heretofore, in the following manner :— 

Fig. 1 shows a transverse section of a traction pipe having the longitudinal 
slit or opening in the pipe covered with a flexible material as follows :—аа is 
a piece of leather or other flexible material firmly attached at each edge, and 
throughout the whole length of the line, by means of rods of iron b b, and 
set screws с e, passing through projections cast on the traction pipe; d d are 
plates of iron rivetted on the upper and under side of the flesible material a a, 
for the purpose of strengthening the same. А, fig. 2, is a roller attached to 
the travelling piston within the traction pipe, this roller is of such diameter 
as to raise the flexible eovering of the pipe into the position shown in dotted 
Jinea ; B is a roller attached to the leading carriage of the train, and in ad- 
vance of the roller A, the periphery of the voller B is from one to one and 
а half inches below Шай of the roller .4, so that as the latter is forced along 
the traction pipe the flexible covering is raised as above described and pressed 
against the roller B, so that it acts asa continuous inclined plane, thereby 
causing the train of earriages to be propelled forward ; 1n fig. 2 we have given 
a side elevation, showing more clearly the aetion of the rollers: similar let- 
ters denote corresponding parts in all the figures, Fig. 4 shows a modifica- 
tion of ilie flexible covering ; A’ A’ shows a transverse section of a portion 
of the traction pipe, а а а are two pieces of leather or other flexible material 
firmly fixed along eaeh side of the opening in the pipe by means of rods b, 
and screws e, as above described ; d is a steel plate about 4 inches wide and 
2 inch thickness, this 1Јаќе is firmly held between the edges of the leather aa 
by means ot rivets, the dotted lines show the position of the flexible covering 
when raised by means of the rollers, which according to the drawings is one 
inch. It will be observed, that as the piston travels along the plate 4 will be 
bent in a direction of its length, as shown with regard to fig. 2. Fig.S shows 
another modification of the flexible valve or covering for the longitudinal slit, 
and consists of a piece of leather a a strengthened with narrow metal plates 
d d, which are about 4 inches by 21 and attached to the leather by means of 
rivets; e e are also wrought iron plates firmly fixed to the pipe and of the 
form shown in the drawing, the okject of these platesis to prevent the fiexible 
material from stretehing, and in order to accomplish this the outer edge of 
the plates e с, and on the underside thereof is made with a number of inden- 
tations or teeth which receive similar indentations, or rather projections, 
formed along cach edge of the plates 4 as the same is raised by the roller 
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aforesaid, thereby preventing the flesible material fiom being elongated. Fig. 
6 shows a transverse section of a duplex valve, a a аге pieces of leather 
strengthened with metal plates 4 d; fis Ше piston rod or arm w hich connects 
the piston with the earriage, this arm supports two bevel wheels g g, а put- 
tion of which is shown in dotted lines, the object of the wheels g g is to open 
or raise the valves in the position shown in архе] lines as the arm travels 
along ; it will be clearly scen that one valve is made to overlap the other. 

Having thus briefly noticed some of Mr. Pinkus’s valves, or mode of closing 
the longitudinal slit or opening, we will nest describe the methods of work- 
ing atmospheric railways according {о the present invention. Гір. 7 shows 
a vertical scetion of a carriage suppose] tu be descending an inclined plane 
hh is the travelling piston, which is made to turn round or revolve upon the 
vod i, the object of which we did not notice; the rod i is supported by two 
carrying wheels X X, situated in the vertical plane, and is also provided with 
guiding wheels / Z situate in the horizontal plane; A A are the two wheels, 
supported by the rod i i, for raising the flexible covering a a and forcing the 
same against the whecls B D for propelling the train of carriages, these latter 
wheels are, as will be observed, attached to the under part ef the carriage, 
and we presume are capable of being raised or depressed by means of the reds 
m and handles n ; o is a pressure roller, which ean be raised or lowered by 
means of a rod p, and handle 4; r is a lever which is alwa, s in contact with 
the underside of the flexible valve er covering, the өшет end of this lever is 
connected with a valve at s, so that by depressing the pressure roller o by 
means of the handle q the valve s сап be opened so as to allow the air tu pass 
for the purpose of retarding the motion of the carriage ; D is a branch pipe 
communieating with the traction pipe on each side of the transyerse valve E, 
the outer end of this pipe, as at D?, eommunicates with a huge hemispherical 
vessel or vacuum ehamber. Now we have stated that the carriage er train is 
supposed to be descending an incline, the vacuum chamber being at the top 
of such gradient, at the bottom of the gradient there is another vessel Intended 
for compressed air. Suppose, therefore, a train of carriages te have arrived at 
the top of the incline and are proeeeding down the opposite ineline in a direc- 
tion of the arrow, the first carriage of the train will close the valve E, so as 
to shut off the communication between the vaenum vessel and that section of 
the pipe and will open the valve Ғ, and the eonseqnence will be that as the 
train descends by its own gravity a partial vaeuum will be formed in the ves- 
se], and morcover the air contained in the traction pipe and in front of the 
piston will be forced into che receiver or vessel for compressed air, and will 
act as a eusliioa to retard the progress of the train; so that the power thus 
generated by the descent of the train may be beneficially employed іп resist- 
ing the next train up the incline. 

This is no doubt what is intended, but we very much question it since 
there is no rigid connection between the piston and the earriage whether the 
latter would not run away and leave the piston either to go back again or 
remain motionless. By way ol conelusion to this mode of propelling a train 
of carriages, we will suppose that а train weighing from 30 to 50 tons was 
about to be started ; we will also suppose that in front of the piston there is 
a transverse slide or stop, and that in Iront of this stop the air has been ex- 
hausted, or partially so, so as to form a vacuum of from 5 10. to 10 Ib. on the 
square inch; the train being now ready for starting the transverse slide is 
withdrawn and the above pressure suddenly transmitted to the pisten, the 
effect of which would be that instead of setting the train in motion, the first 
carriage, by reason of the sudden impulse given to the piston, will be raised 
from the rails and the piston liberated, which would dart off like an arrow 
leaving the train of carriages behind. This certainly might in some measure 
be obviated, either by loading the first carriage to an enormous extent, or by 
the application of wheels fixed to the carriage and working under iateral pro- 
jections east on each side of the traction pipe so as to prevent the first car- 
riage being raised and thereby liberating the piston. 

Another mode of propelling according to this invention is by constructing 
a double line of rails, between each line there is a traction pipe, and between 
the two lines there is a pipe for compressed air. At suitable distances along 
the line there are valve boxes which are connected together by another line 
of pipes, (in all making four), termed transfer pipes, the valve boxes are pra- 
vided with suitable valves and apparatus for opening and closing the same, 
the object of this arrangement being to propel the piston by means of com- 
pressed air on one side and a partial vaeuum on the other. The apparatus 
or levers for opening and closing the valves are attached to the first carriage 
of the train, so as to open a communication Letween the reservoir containing 
compressed air and the propelling main, that is to say behind the piston, the 
transfer pipes before spoken of form a medium through which a vacuum 
is ereated in advance of the piston. 

The specification also describes a mode of propelling a double line witha 
single line of pipes. In order to effect this purpose the inventor proposes to 
lay down оп one line a length of pipes, say one mile, at or near the termina- 
tion of this length the pipe branches off to the next line of rails, and is сөп- 
tinued for another mile, near the termination of which length there is a seeond 
branch pipe, so that the propelling main, in place of being in a continuous 
length along the line, is in lengths of a mile each, more or less, The object 
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of this arranzement is to propel the train of carriages fur the first mile by 
atmospherie pressure, the second mile being travelled by the momentum ac- 
quired in travelling the first mile,—so that the train travels ane mile by at- 
mospheric pressure and the next by momentum. In order to facilitate the in 
gress of the pistoninto the termini of each length of pipes the same are made 
with trumpet mouths. 1415 almost needless to add that the weight of the 
train under these circumstances must be limited according to the distance 
between each length of pipes. 

Another mode of propelling a double line is shown at fig. 8, whieh shows 
а section of a propelling main having two longitudinal apenings eovered by 
а valve a a; b is a hollow arm flattened at the inner end so as to pass under- 
neath the valve a, the outer end of this hollow arm terminates in a ball and 
socket joint attached to а vessel earried by a locomotive engine of the ardi- 
nary eonstruction: the operation is as follows—the air 1n the traction pipe 
beiog exhausted a рогіїа] vacuum will be formed in the aforesaid vessel and 
the engines of the locomotive will һе worked by the pressure of atmosphere 
in the same manner as the present application of steam. 

We will just state in eonelusion that the specification shows the applica- 
tion of some of the principles hereinbefore described to propelling boats on 
canals, also а mode of prapelling a train by the application of a series of 
endless ropes, together with the application of rotary engines for the pur- 
poses above described. ‘The sum and substance of the claims are for the ar- 
rangement and combination of machinery or apparatus as described with 
respect to the several figures or drawings and their application to the pur- 
poses hereinbefore described. 


RAILWAY CHAIR AND SLEEPER. 


Henry Cuarres Lacy, of Kenyon House, near Manchester, and GEORGE 
Watson Воск, of Manchester, for “а New manufacture for and method of sus- 
taining the rails of railways.’’—Granted Nov. 29, 1844; Enrolled Мау 29, 1845. 
(With Engravings, Plate XX.) 

The patentees state that the stone blocks and wooden sleepers now in use 
for sustaining the rails of railways are subject to certain objections іп ргас- 
tice which this invention is intended to obviate. The stone blocks, by reason 
of their weight and unyielding nature, are subject to sink in the ballast more 
than a lighter substance wauld do with the same Learing surface, and there- 
fore constantly require to be raised, which is attended with great expense and 
difficulty. The objection to wooden sleepers is that they are liable to decay, 
and also to be knocked in pieces by the constant packing, and moreover when 
the pins are driven in the sleeper is liable to crack and split. The inventors 
in order to obviate these defeets employ sleepers of wrought or malleable iron, 
which forms the subject of this patent. 

Fig. 1 is a side elevation, and fig.2a plan of one of these improved sleepers 
fig. 3 shows a transverse section thereof taken parallel with the lioe of rail, 
In figs. 1, 2, 3, а a is the cross sleeper, the peculiar form of whieh is shewn in 
section at fig. 3, b b are blocks of wood, сс are chairs, d d the rail, e e the 
bolts or pins as shown by dotted lines in figs. 1 and 3, these holts, which have 
a cotter f at one end and a nut g at the other, pass throngh the chair and 
wood block and fix the same to the cross sleeper, A Л are ties of iron placed 
across the under side of the sleeper and turned over the cdge thereof for the 
purpose of stiffening 14 (see fig. 3). 

Fig. 4 represents a section taken transversely, or across а railway con- 
structed with short or half sleepers, the form of which are something like an 
inverted tray, having the wooden blocks, ehairs, and bolts with nuts and 
eotters as before ; the two sleepers which are opposite to each other on the 
line of railway are secured together by a wrought iron bar k, bent at each 
end at right angles su as to pass through holes made in the Sleeper. The 
specification coneludes that “we would have it understood that we do not 
claim as our invention the exclusive use of the severa] parts of a railway, such 
as the rails, chairs, and modes of fastening shown in the drawinz, except 
when the same are employed in connection with our invention, which con- 
sists in the manufacture of a sleeper or bearer of malleable or wrought iron, 
and its application to sustainiog the rails of railways as ahove described." 


James WiwrER, Sen., of Wardour Street, Soho, Middlesex, J. Winten, Jun., 
of the same place, and Wittiam Lanz, of Bedford Place, Russel] Sqnare, in 
the said couaty, for “an Improved seaffold or mode of scoffolding, applicable 
also as а fire escape for life and property."-—Granted Dec. 2, 1844; Enrolled 
June 2, 1845. (ith Engravings, Plate АА.) 

Fig. 1 shows an edge view or side elevation of this apparatus, which con- 
sists of a double ladder A A, the lower extremity of which is made to run 
upon iron wheels В; C is a frame or carriage supported on travelling wheels 
D, mounted on springs in the usual way; E is a handle or frame for moving 
the apparatus from place to place ; to the upper рагі of the ladder A A is 
attached, by means of a pin joint, a ladder F G, the two sides of this ladder 
are continued from F to H, the staves of this part being dispensed with, such 


part forming as it were a lever; at Н is attached a wire rope 11, hy pulling 
at which the end G, of the ladder F G, will be raised so as to form a con- 
tinuous lad ler with A A, as shown in dotted lines ; J is a movable gallery or 
platform сарае of being raised to any required height by means of ropes ot 
chains КОК; Lis another movable stage supporting a ladder М, which may 
be of lighter construction than the others, this ladder, which is attached at 
its lower end to the gallery L, by means of a pin joint, is provided at its 
upper end with two rollers, the object of which is to facilitate its movement 
when passing over the ladder F б, or when against the wall о! a house. The 
gallery L, and Jadder M, and also the gallery J, may be raised by means of 
ropes passing round а pulley and working upon the axle of the carriage 
wheels D, motion being given to such pulleys by means of a winch or handle ; 
Jf аге wrought iron rods for supporting the ladder A А, 

Fig. 2 shows a front view of a portiun of the apparatus described, in which 
similar letters denote corresponding parts. There are other modifications of 
the apparatus above described, one of which is so constructed that the whole 
machine сап Le brought in a horizontal position so as to be more readily 
moved from place to plece; it is a'so eonstrueted stronger and better adapted 
for seaffulding. The claim is for the mode of arrangement and comhination 
of parts, together with the principles of construction upon and acecrding to 
which such modes of arrangement and such combination of parts are made, 
and by which the same are carried into practical effect, and that in the man- 
ner as we have before specified, descrihed and set forth in this our specifica- 
tion and drawings thereof. 


RAILWAY SPECULATIONS. 


The following letter, on account of its interest and importance, we have 
extracted from The Times. lt exposes the present system of Railway jobbing 
with great force and accuracy. Though we for the most part abstain from 
discussing what шау be termed Railway politics, and confine ourselves to 
scientific information respecting railways, still the evil alluded to in the fol- 
lowing letter, has now arrived at such a height that we should consider it a 
neglect of duty to abstain from all notice of the subject. 


Sir, —The subject of this title is, at the present moment, of the greatest importance. 
The money-market is crowded with schemes; most of these are railway projects. Man 
of them have for their object the construction of railways in foreign parts. Whether the 
transmission of capital for the heuefit of other couutries is politic or not, or whether it 
ahould be encouraged or repressed, is not intended to be discussed in these ohservations. 
What more immediately demands atteutiou is the legal rights of those who invest in rail- 
way shares, Let ua first take railways which are proposed to he established іп Great 
Britain and Ireland. 

А railway scheme is advertised, Persons desirous of having shsrea are requested to 
apply for them by letter in a particular form. Under this letter the person applying 
agrees to sign the requisite deeda when they shall have been prepared. "Phese deeda are, 
the one called а “ Parliameotary contract," and the other a ''subscriber's agreement.” 
The former isa coutract authorizing the directors therein mentioned to take necessary 
ateps for obtaining au act of Parliament, and pledging the shareholders who sign it to the 
payment of '*calls," as may һе directed by the act of Parliament whea ohtained. The 
latter is a contract hy which the ahareholdars engage to conform to certain rulea and re- 
gulations therein contained, pending the acquisition of Parliamentary authority. These 
stipulations apply to the appoiutment of directors and officers, the powers to he exercised 
aad duties performed by them, the amount of capital to he raised, &c. 

Vader the receat statute, 7 and 8 Victoria, c. 110, these companies must he registered, 
The rezistration is of two sorts——" provisional" and ‘‘ complete.” It is not necessary to 
consider what is to be done іп order to obtain either ‘ provisional” or * complete” regis- 
бтайоо. But, when procured, the " provisional" certificate їпапгез for а year, and may 
he renewed for auother year, but not lauger. ‘The powers conferred by it are particularly 
atated. The company may assume their ** name," open subscription lists, allot shares, 
and receive deposits not exceeding 10s. per cent. beyond the nmonnt required to he de- 
posited by the atanding orders of Parliament. They may also take atepa to obtain their 
act; but they are prohibited from making cells. Nor can they purchase lands, or enter 
iata contracta for works, except couditiovally upon obtaining their act. Contracts for 
surveye, and other things te be done ia order to get t» and through Parliament, may, 
however, he entered into. Penalties are inflicted if deposits are taken, allotments made, 
or scrip issued, before “ provisional’ registration has taken place. 

The certificate of "complete regiatration” ceases to have etfect from the moment the 
act of Parlizment bas heen passed. The powera conferred by the certificate are—the 
liberty to use a commen seal with their name upon» it, the privilege of suiog and heiog 
sued in their registered name, the right to issue certificates of shares, acd, conditionally 
upon obtaining their act, they may enter into contracts for works, &c. But the вате pro- 
hibition exists да under “ provisional" registration as to the purchase of lands, making of 
calls, and otherwise; hut they may hold “ general" and “extraordinary” meetings from 
time to time. Their powers extend no further. 

To the uataitiated public this sketch may bé useful. It will show them what powers 
may be exercised by a railway company from the time of their aunonacement to that of 
their completion by legislative eanctlpn. But it ia of more importance to them to under- 
stand what ie the condition of those who ask for ahares, and those who obtain them whe- 
ther mediately or immediately, from the nriginal holders. 

The person who writes for letters undertakes to aign the песезвагу deeds, already de- 
scribed, Тһе moment he receives his scrip or shares a contract has been made between 
himaelf and the directors to execute a particular instrument. "This contract may be en- 
forced, either hy action at law for damages, or bill in equity for өресіне performance. Не 
cannot escape from it. He may think to relieve himself from this responsibility hy seil- 
ing his “естір” ia the market. No such result will follow. The company may still hold 
him to his bargain. They cannot be compelled to receive his assignee as their share- 
holder or partner іп the undertaking. It has heen stated that under “ provisional” regis- 
tration shares may he “аПойей,” aud under ‘‘ complete” registration '' certificates of 
вһагев”” may ba issued. The remarks just таба will apply to both. 

So much for the position of the first holder. How does tbe second or subaequent holder 
stand? He pays his money, probably including a premlum, for a given qusntity of 
"scrip." The scheme is a prosperous one; and when the act of Parlisment is ohtained, 
he expects їо he registered as a shareholder. No such thing. He presents his '' scrip"? 
at the office, desires to have them exchanged for '* shares," pursuant to the act of Parlia- 
meat, and is ready to sigo tue “register of shareholders," but may be refused! He has 
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no remedy agalnst the company. Не hos hooght a nothing. Пе may probably resort to 
his immediate predecessor, endeavaur to compel him to 1e(und on the ground af fuilure 
of consideration; Іші where is he? 

‘These are the respe.tive conditions of the Grat and the last holders, between the incep- 
tion and completion of a radway catapany. Are the public aware of this atate of thiogs ? 
Bat what are “scrip,” what аге ” shires ?™ 

A! share"? isa certain part, ог delinite amonat of ioterest In а particular company. 
That company mast he established hefore any share сап be said to exist. Where, there- 
fore, “scrip” are issued between the time of Ив аппавпсететі, and that of obtalning the 
act of Pariiament, they are not *ahares," because they cannot legally be transferred ; 
they are merely instruments which will entlüe the persons who may have subseribed the 
deeds beforementianed at the time of obtaining them to have “ shares” given to them by 
the campnny after the act af Parllament has beea procurred—ia other words, whea the 
company hove been established, But they canvay na property by assiguineat. The act 
alane constitutes '* shares, and makes them transferable. The csrtiücates are evidence 
merely of the right of the бгз! һо Шет to obtain * shares,” nad sometimes, to distinguish 
them frora the real title to shares, or shores, ure called ** scrip certificates." If the public 
doubt whether this is so, let them cansult the judgment of Lord Langdale tn ** Jackson v, 
Cocker” (n name quite * aprapas’) Io the Ath vol, of i Beavon's Reports,’ p. 59. 

Inaer Temple, June 2. С. W. 


ON THE HISTORY AND PRACTICE ОР SCULPTURE. 


A series of Lectures delivered at the Royal Institute, by Mr. Westmacott, A.R.A. 
Lecture Hl.—(From the Atheneum.) 


Мг, Wostmncotts third lecture, dellvered an the 224 ult , eancluded the History of 
Sculpture ia Greece, and reviewed the condition of the art in Rome, ta its 
decline there ia the seventh century. 

It was observed that the schools of Phidias, Praxiteles, and Lysippus had corrled 
Sculpture ta its perfection, And it was the opinion. of Winckelmaoa that, nfter that na- 
thing was left in Seulptare hot what was praduced һу а cluss of mere imitators. Mr, 
Westmacott admitted this might be true toacertain extent, hut the names af many 
eminent meu are handed down to us who continued ta praduce works quite іп spirit of 
the great masters. If artists, originating idens, aud giving form to thelr own fancies, 
adapt the most approved principles af Art for vilectiug thia object, they surely merit high 
praise for currying on the established excellence ofaschoal. They may justly he reflected 
upon as mere copy'sts, who, not drawing upon their own feelinga far subjects, servile:y 
Steal the ideas of others, aud then praduce cold, passianless resemblances, which only 
Serve іп remind the spectutar how unsatislactory the hest capy of farm may he, if it be 
wnoting in the life and interest of invention, 

At the dismemherment of the Macedonian empire, the Selencidze, who reigned io Syria, 
endeavoured far a time to uphald tlie arts; and 1Iormocles, a sculptar, is especially men- 
tioned as having been exteosively employed. Pergamus reeeived Attalus for its ruler, and 
several sculptors of eminence are recorded who were employed to illustrate his and hís 
son's victories over the Gaula. Ptolemy, and bis immediate successors in Egypt, also 
showed a disposition to encourage Sculpture, The assertion, therefore, of Pliny, that 
gom the 120th to the 155th Olympiad Art was almast extinct, 1s aat quite horne ont by 
acts. 

The mentian of Chares as the author of the celelrated Colossus of Rhodes, suggested 
the propriety of referring to the sculptors of that island. Some very fine specimens af 
the art were produced in its school. The authors of the celebrated group of the Lancaan, 
Agesander, Polydotus aud Athenadorus, were Rhudians; as were Appollonius and Tuuris- 
cus, the sculptors of the enormous marble graup of Zethus aod Amphion tying Dirce to 
the horas of a wild bull. Itis at Naples, and is hnawn asthe Toro Farnese. It is almost 
incredible, that from this small island the Romans braught away as many as three thou- 
Sand statues, 

In speaking of the Sculpture of Sicily, the lecturer ohserved, the art never 
was practised there iu n way that gives it a claim to be coosidered asa school. He parti- 
cularly recommended ап examination of some of the coins of Syracuse to the nttentian of 
those who desired to see examples of a rich and free style of form, united with exquisite 
execution. Some of the medals are among the finest specimens of art. Tt was observed 
that some of the most admired praductions in Sculpture have heen attributed to artista 
who lived as tate аз 120 Б.С, Amang these are the fine fragmeots called the Torso of the 
Belvedere, at Коте; the Faraese Heicules; the statue of the Fighting Gladiator; or, 
more properly, of n warrior, These works have the sculptors’ oames on them. The 
atatue of the Hermaphredite, at Paris, ia alsa attributed to this пре; and some antiquarics 
have added the abnve-meutioned group of the Toro Farnese, nad even that of Lanenon 
aod his Sons. 

The fatal Шот to the Arts in Greece was given by the conquest of the Romans, In £6 
B.C. Athens fell, never to rise again, The history af Greek Sculpture may be considered 
to close at this time, 


Style, Manner, Ideal Beauty. 


STYLE, It was snid, bad been applied, first, comprehensively—to the whole or pervad- 
ing character of Art—as in the production af a schoal or class. It involves campleteuess; 
ог an entireness of conception nnd expression Thus, the Etruscan 5сзап1 is whole, aud 
entire as a class, and раз its style, The Elgio Marbles equally are examples of style, as 
marking n school of Art, Secondly, it is applied toa quality exhibited іп iodividual works, 
which do not necessarily heloog to n particular time or school. Та iilnstrate this by re- 
ference to the works of the great masters spoken af in a farmer lecture, Mr. Westmacott 
said, the schools of Phidias and Praxiteles are thought to have combined all the great 
qualities of imitatlve art. They discovered and represeoted the блеві combinations of 
forms; uoiting the parts, in themselves perfect, so harmooiuusly іп a whole, that it, also, 
waa perfect nnd complete, Ав evcry part was fitted to advance the end, each having its 
due place, proportiou, nnd importance, the rasult has heen a sum, or total, whieh all the 
best judges of all periods have agreed to consider а canon of Art, And thus а work is 
said to have styla, or to be deficient іп atyle, as it comprisea more or less of the qualities 
which these achaols more thon soy others exhibit. Іа n work in which there is a йог 
style, оо ав small, or meachino, as the italian critica call it, will oceupy the atten- 
Чао. Lurgeness aad breadth of effect are essential to style, Where small details wauld 
disturb thesc qualities of largeness and breadth of effect, they are skilfully absorbed and 
generalized, and are thus represented in masses, 

MANNER waa sald to be spplicable to the particular and individual. Tt is iadicated 
by the attention that is paid to parts. Pecoliarities that can һе detined mark or exhibit 
manner, while atyle is stamped арап а work іп which the particular and individual 
are absorbed into the whole, ‘fhe farce of hath terms was then exemplified by a refe- 
тепсе to Etruscan art. The ancleot Etruseno sculpture is marked by its style; but it 
also із emicently remarkable for manner; aa in the peculiarity of leogthened turneil-up 
fingers, nod the stitf, straight, zigzag-iam of the draperias. Іп the works of individual 
artists, that pecullarity hy which the work of oue haod is always aod jiomediately recog- 
nized ounstitutes that artis's manner. 


Ideal Beauty. 


With respect to another difficult subject for definition, Ideal Beauty, it was ob- 
served that scarcely any object In nature, however generally pleasing, is found зо perfect 
is all its parts that some one or other of those parts may vat be discovered іп grentee per- 
fection In some othcr object. Every object that uature presents to us bas what are termed 
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accidents. These acchlents are varletles af, or, mare correctly apeaking, departures from 
the perfect canon or standard of form af that object. Ideal beanty consists in the selec- 
tion and combination of all the most perfect parts la опе complete whole. Na yortion of 
this can Ше invented ar ariginated by the artist; for natare belag his only model, any in- 
dependent conceptiva of his own respectiag form could unly result in absurdity and de- 
formity. The supposition, therefore, that 1йец1 beauty Js ever lateuded to mean 
imagiaed beauty, ond not benaty that does exist and may be found, is bused on а mise 
taken apprehension af the term, It Is the pravluce of the artist to reject the accident, 
and to restore the absent perfection, By doing this skllfnily throughaut his wark, he 
praduces perfect beanty, or what in technical langnage has been called * Ideal Beauty." 
It 1з obylons that ideal beauty caunot be eamprehended at once and intuitively, It must 
be the result of grent observation, study, und coaskierable knowledge of form; nnd, ap- 
piled to the human ügure, requires an intimate ncquaintance with tts capability of action 

and the character farms assume under particulur clreumstances. The ideal benuty of one 
class ів not the benaty ot ull classes, Tbus, beanty exists In the Apollo; m the Teseas 
and the Ilyssas ; in tlie Venus of Melos, and the Venus de Medicis; bat in all these, aud 
other well known exumples, it із anly idea) benuty ns it illustrates in perrection the clasa 
of subject to which it is applied. Mr. Westmacott then examined the question of fitness 
aud propriety, in their relatians to beauty. In conclusion, he sald that the best schoal in 
which true beauty of farm could be learnt, and its principles studled, wes tine Greek 
sculptare—nat because Art 18 superior to Nature, but because the Greek sculptors have. 
selected, copied, and applied all the best forms in anture; and therefore their works illus- 
trate, and во far facilitate our becomlag acquainted with, the laws of beauty. ‘They have 

as it were, provided the lest Looks for uur learning ө difficult language. 


Raman Sculpture. 


Tt was nat till after the canquest of Greece, and the arrival of the enormaus colleetion 
of warks of Art brought as plunder and spoil to grace the triumph of the conquerors on 
thelr return to Rame, that Sculpture began to attract any marked attention there. Syra- 
cuse yielded up its treasures ot art after the conqnests of Marcellus; Corinth bad heen 
stripped of its wealth In art by Mummius; and Athens also had largely contributed her 
share of exquisite works in sculpture, to enrich the Roman capital. It became u fashion 
to farm collections; aud to this caprice modern times ure indebted for the preservation 
of some of the finest productions;of Greek art. Verres lins beea handed down to posterity 
ав one of the mast ardent, and, it mnst be added, least scrnpulans af collectors; but hia 
anxiety to obtain possession of the most exquisite works af the great masters, doubtless 
accasioned many ta be carefully preserved which otherwise would have beea neglected or 
destroyed, Inthe centary preceding the birth of Christ, several seulptors of eminence, 
alt having Greelt numes, were practisiag In Rome, Both Julius Cæsar nnd Angustus ap- 
pear to have made efforts to preserve fine ancient works, and so far gave opportunity to 
the Romans to acquire n taste for Art, Augustus, especially, formed collections of statues 
and ather objects of tuste, and set an sxample in thia respect that was followed by many 
of the rich and influential, During the reign of thls Emperor are found the names of 
same of the most eminent artists of antiquity; Posidonius, the architect Vitiuvias, and 
Dioscorides. The gems of the latter are among the finest specimens of ihe art, Nero 
had statues imported fram Greece, and it is astonlshiag that, notwithstanding the extent 
to which the country had already been ploadered, it ia recorded that un fewer than 500 
hronze statues were procured from the Temple of Apollo at Delphi, 


Apollo Belvedere. 


The celebrated statue af the Apollo of the Belvedere was discavered among the ruins of 
n palace uf Nero, at Antium, It has been conjectured that it may have formed oae of the 
statues from the temple of the god. Tt is the opinion of some ot the liest practical judges 
of sculpture that this statue js a capy from a bronze; and the fact of its being in a marble 
resembiing іп all respects that of Luna, has led to the suppasition that it is in what we 
call Carrara marble. This, of course, would give it a campuratively late date; these quar- 
ries not having heen discovered till tbe time of Cresar. Some have attributed the statue 
to the Augustan period, The question is still undetermined; but even supposing the 
marble statue of the Belvedere to be a copy, the ariginal may possibly have beep, аз 
Winckelmanu canjectures, one of the Delphian statues. Mr. Westmacott explained same 
of the reasons for this work being considered a repetition of a bronze, referring particu. 
larly to the treatment af tha hair and drapery, as iodicative ot a style more appropiiate to 
metal than marble, 


Roman taste in Sculpture. 


In his remarks on the condition af Sculpture, at this time, the lecturer said that gene- 
tally speaking, іп Rame it was a pseudo taste—got up as а fashion or caprice; and, 
consequently, there was оо fixed principle which was calenluted to establish a good school, 
ar even to preserve a coutionity of style. Sculpture, after this temporary revival, rapidly 
declined, althaugh accasianally exception may lie made in the case af busta. 

The establishment of the seat of empire at Constantinople was a fatal blow to the grane 
deur of Rome; but Constantine endanvanred to restore the Arts io his Eastern dominions. 
He collected statues, instituted schoals, rewarded students, built galleries—hut all in үзіп, 
The spirit was last ; and all these inducements offered hy the Emperor from his indivi- 
dual hope to re-establish Art, were powerless to effect his object. Many of the finest pro- 
ductions of ancient Sculptare existed in Canstavtinople till nearly the end of the fitth ceo- 
tary of оог ага ; when n üre, iu 479 A. D., cansnmed the palace of the Lausi, and destroyed 
ап immense «collection af statues that had been accumulated there. 

Mr. Westmacott said that the history of nociaot Sculpture might be considered to end 
at thia time. He observed that the monuments of the Romans are very numerous, and 
have heen exceedingly useful in illustrating the manners and customs af that people; but 
Roman sculpture has nat the same claims арап our attentioo as that of the Greeks. The 
best works they had were of the Greek schaol, and usually were by Greek artists. Their 
own original nttempts are characterized,—if it can he called character—by poverty of in- 
yeotian, meaapess of design, and, usually, mast unskilful execution, The art was same- 
times pntronized; but it does nat appear that the patrons at any time understaod, 
felt, or apprecinted Sculpture, further than ns a means to turnish their pataces, or to dat- 
ter their persoonl vanity. Consequently it never rase—und never could rise—to that ex- 
cellence which it attained in Greece, where it was made the means of embadying graad 
conceptions, by the uaiou of expression nnd sentiment with the most beautiful forms, 


Тих LisuzHovsE ох тпк Goopwin.—We understand that this extraordi- 
nary undertakiog remains still without the promised light, ia coosequeace of Mr. Bush, 
the spirited projector, having been илаһ, up to the present time, to come to any under- 
staoding with the Trinity Board, which has the exclusive privilege of managing the light- 
houses an the English coast, Permission having been granted, however, by the Govern- 
ment far the erection of the building to contain the * Light for all Nations,” it la the in- 
teution of Mr. Bush to take up his residence, with his wife and family, in the lighthouse, 
aod to have the highest chamber illuminated with a pale blue light far his own use. Of 
course this, however, will at the same time have the effect of waraing ships, und a tele- 
graph ia erected to slgnalize vessels at the back of the Goodwin. As the lighthouse stands 
36 teet above hign water mark, it is Mr. Bush's intention, in oriler to protect his oew re- 
sidence, to discharge rockets io dark бірім, or sound a gang in foggy weather, It is siu- 
cerely to be hoped that something wil be done to accommodate matters hetween Мг, 
Bush ond the Trinity Board, as the undertaking is of natiunal Importance, and the inven- 
ter hus incurred hoth persoaal nnd pecuniary risk, On lavoing nt Deal, atter sleeplng 
tirer ДЕЛЕ in the lighthouse, Mr. Buah was warmly congratulated on his '* safe arrival.” 
—* Observer” 
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Browixc-tP or SHOAL тх THE TrawEs.—July oth.—During Jast mona 
the operations for removing the shaal off Limchouse-reach, which of МЕ 
years has proved s» dangerous to the shipping passing up and down the 
viver. have been highly successful The shoal was upwards of а mile in 
length, and was an accumulation of gravel mixed with stone, consolidated in 
zreater or less degress by what was conjectured to be the action of numerous 
petrifying springs, lt was of so hard a character, that it defied all efforts to 
remove it by dredging machines ; consezuently, it was determined to attempt 
its removal by a series of submarine explosions, effected by placing mines in 
cavities bored in the shoal, and fired by galvanie power. Captain Fisher, 
the harl our-master, has superintended the operations.—Globe. | р 

Sms PROPELIED БҮ THE Screw.—Four iron vessels, of various dimen- 
sions, with screw propellers, are now building at Liverpool, under the direc- 
tions of Mr. Grantham, consulting engineer. These vessels vary from about 
300 to 1000 tons, with engines of from 50 to 150 horse power. hey will be 
fully rigged, and are all intended for the highest rate of sailing. On account 
of the greatly increased сарасі'у for stowage in iron ships. the amona of 
cargo, independent nf the space for the engines and coals, will be equal to 
that carried by timber built vessels of the same external dimensions. The 
propellers іп the cases here referred to are to be worked on a different prin- 
ciple to those hitherto constructed—the engines will be connected direct to 
the propelled shaft, causing the engine and screw to make an equal number 
of revolutions ; by these means all spur wheels or bands ate avoided, the 
machinery is much simplified, and kept nearer to the bottom of the vessel, 
an object of great importance in sailing vessels. Mr. Grantham obtained a 
patent, about three years ago, for this mode of working the screw propeller, 
at which time he applied it to a small vessel. Mr. Peter Cato, and Messrs. 
James Hodgson and Со, have contracted for the vessels, some of which are 
in frame. and Messrs. Fawcett, Preston and Co. and Messrs. Bury, Curtis and 
Kennedy. are tn cons'ruct the engines. қ 

The Terrible steam-vessel is in tlie inner basin of Woolwich Dockyard, 
fitting vith her engines and paddle wheels. This powerful vessel begins to 
assume a formidable appearance, owing to the great strength of her timbers 
and the dimensions of lier paddle-boxes. She will have four funne's, two of 
which are already put up, and the other two in progress, and everything 
connected with her appears to be on a gigantic scale, her engines being of 
800 horse-power. . 

Тсвплв Boinrms.— The Moniteur lately published a circular letfer, ad- 
dressed by the Minister of Marine to the Maritime Prefects, informing them that, in con- 
sequence of the superiority of the tubular bnilers over the hoilers now in nse on hoard the 
steamers of the Royal navy, the Government had resolved to dispense with the latter alto- 
gether, and to replace them, as they became пойќ for service, by those on the new system, 
until some other mode still more advantageous than the latter should have been found. 
The Minister ohserves, that the tubes in question are almost exclusively manufactured 
abroad, and he recommends the maritime prefects to direct the attention of the ironmas- 
ters to the construction of boilers on the new principle. 4 

St. GEORGE'S CHANNEL, ВекмсрА.-Тіс long contemplated and highly 
useful undertaking of deepening the Channel lending into the harhour of St. George, 
which hnd undergone a few preparatory experiments performed by Corporal Harris, ofthe 
Royal Sappers and Miners lately. This work has assumed a very decided character—a 
general hlasting has commenced, and continued daily to Saturday, when their Excellen- 
cies, the Governor and the naval Commander-in-Chief, with nome ladies, and a number of 
naval and military officers and civilians, came to visit the works in а steamer, and by a 
very satisfactory examination of the bottom, and of the quantity of rock impediments 
already removed, all were astonished, but highly pleased by the certainty of eventual auc- 
cess in the removal of every obstacle forming the ohstructions hitherto complained of. 


LIST OF NEW PATENTS. 
GRANTED 1N ENGLAND FROM JUNE 26, то JULY 25, 1845. 
Six Months allowed for Enrolment, unless otherwise expressed. 


Isham Baggs, of Great Percy street, Claremont-square, engineer, for “ Improvements 
in obtaining motive power by air.?’—Sealed June 26. 

Alexander Angus Croll, of Bow-common, Middlesex, chemist, for “ Improvements in 
inanfacturing, measuring, and transmitting gas, and in obtaining ammoniacal and other 
products from the refuse matters of such mauufacture."—June 26, 

Bower St, Clair, of Manchester-street, Manchester-square, gent., for * Improvements 
in the manufacture of sugar. (Being a communication.)—June 26. 

Dominic Frick Albert, of Manchester, operative chemist, LL.D., for *© an Improved ap- 
plication of materials to the manufacture of soap."—June 28, 

James Hall Nalder, of Alvescott, Oxford, gent., for “ Improvements in drills for drilling 
corn, grain, and manure.'*—June 23. 

Alphonse Le Mire de Normandy, of Dalston, Middlesex, for ** Improvements in the 
manufacture of thimhles and finger shields."—June 28. 

Simon Snyder, of Dayton, United States of America, mechanic, for ** Improvements in 
tanning hides and sking.''— June 23. 

Charles Goodwin, of Bow-lane, Middlesex, ship-surveyor, for ‘certain Improvements 
masts and spars.!' ~ Јппе 30. 

Philippe Poirier de Saint Charles, nf Norfolk-street, Strand, Middlesex, civil engineer, 
for "certain Improvements in the production of type for printing, and in the machinery 
employed for the same.*t—July 1. 

Stepheu flutchinson, of the London gas works, Vanxhall, engineer, for ** certain Im- 
provements in gas meters."—July 2. 

Francois Marie Agathe Dez Maurel, of Marlhorough.terrace, Old Kent-road, gent., for 
*' Improvements in the manufacture of soap.”—July 3. 

John Hopkins, of Rector-place, Woolwich, gent., for “certain Improvements in raila 
and trams for rail-roads and ironways."—July 3. 

Thomas Walker, of Euston-sqnare, mechanic, and George Mills, of Dover, coal mer- 
chant, for “ certain Improvements in springs and elastic power, as applicable to railway 
carriages and other vehicles, and to other articles and purposes in which springs or elastic 
power із now пѕей.'°—Јиу 3. 

William Simmons, of Oldham, in the county of Lancaster, hat manufacturer, tor “© cer- 
tain Improvements applicable to hats, caps, and bonnets."—July 3. 

William Mather and Colin Mather, of Salford, Lancaster, engineers, for “certain Im- 
provements in boring carth, stone, and suhterraneous matter, and in the machinery, tools, 
or apparatus, applicable to the same."—Jnly 3. 

William Newton, of Chancery-lane, civil engineer, for “ certain Improvements in rail- 
ways, and in the means of propelling carriages.” (Being a commnnication.)—July 3. 

Lemuel Goddard, of Crescent, America-square, merchant, for “Improvements in the 
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mannfacture of candles, and in the means of preventing them from guttering whilst burn- 
ing." (Being a comnwuoication.)—Jaly 3. 

William Symes, of Victoria-road, Pimlico, grocer, for “ certain apparatus for dividing 
lump sugar.”—July 3. 

George Myers, of Laurie-terrace, Westminster-road, Lambeth, builder, for ** Improve- 
meuts in cutting or carving wood, stone, and other materials.” —July 8. 

Jacoh Brett, of Hanover.square, Middlesex, Esq., for “ Improvements in propelling 
carriages on railways, and other roads and ways." (Being a communication.)—Juty 8. 

John Greenwood, of Church, Lancaster, mannfacturing chemist, John Mercer, of 
Oakenshaw, Lancashire, chemist and calico-printer, and John Barnes, of Church, in the 
same county, chemist, for '' certain Improvements in the manufacture of certain chemical 
agents uscd in dyeing and printing of cottons, woolleng, ond other faliics."—Jnly 8. 

John Leifchild, of the Minories, blue manufacturer, for ** Improvements in the manu- 
facture of blue to be used as а substitute for stone blue,"— July 8, 

Antoine Bossy, of Paris, merchant, for “ Improvements in manufacturing waterproof 
рарег.''— Ју 10. 

John Samuel Templeton, п Sussex-place, Kensington, artist, for “ Improvements іп 
propel.ing carriagea on railways."—July 12. 


Hugh Сорап, merchant and manufacturer, of West George.street, Gln:gow, for “ Ап 

EET method or methods for weaving in patterns, or varions colours, or fabrics.’ '== 
uly 12. 

Edmund Ratcliff, of Birmingham, manufacturer, for “д certain Improvement, or cer- 
tain improvements in the furniture of door.looks and latches.’"—July 12. 

William Chantrell, of Leeds, gentleman, for **cartain Improvements in weaving ma- 
chinery.'—July 12. 

Joseph Fulton Meade, of Dublin, gentleman, for “certain Improvements in ateam- 
engines and hoilers,"—July 12. 

Samuel Tretheway, of Water-grove Mine, near Stoney Middleton, Derhy, civil engineer, 
aud Joseph Quick, ot Summer.street, Southwark, engineer, for **an Improved combined 
expansive steam and atmospheric engine.” — July 12. 

Horatio Sydney Sheaf, of Waterloo place, Old Kent-road, artist, for “ certain Improve- 
ments in obtaining and employing motive power."— July 12. 

Thomas Russell Crampton, of Sonthwark-square, engineer, for “ Improvementa in 
match boxes, ог articles to be used in the production of instantapeons light, and in the 
machinery for manufacturing the same.—July 12. 

Richard Simpson, of the Strand, London, gent. for * certain Improvements in bleaching 
yarns and fabrics." (Being a communication.)— July 12. 

Joseph Malcomson, of Portlaw, Ireland, for * improvements in apparatus used for 
propelling carriages on roads, and vessels on inland waters when employing atmo- 
арһегіс pressure."—Jnly 12. 

John Shaw, of Broughton-in-Furness, Laocaster, chemist and druggist, for “а hydro- 
poeumatic engine."—July 12, 

Patrick Sandeman, of Greenside street, Edinburgh, upholsterer, for ** Improvements on 
Coffins."—July 21. 

John James Sinclair, of Helmet-row, Middlesex, hot-presser, for *' certain Improve- 
ments іп producing glossy eurfaces on paper and вїсїїїаг materials."—July 21. 

Thomas Rohinson Williams, of Love-lane, Aldermanhnry, gentleman, for “ап Improved 
process and machinery for rendering paper and wrappers waterproof."—July 21. 

Julius Adolph Detmold, of the City of London, merchant, for * Improvements in the 
means of apnlying steam as a motive power." (Being a commmnnuication.)-—Jnly 21, 

William Broughton, of New Basinghall-street, London, millwright, for ** Improvements 
in machinery or apparatus for grinding grain, drugs, colours, or other substance."— 
July 21. 

Thomas William Gilbert, of Limehonse, Middlesex, sail-inaker, for ** Improvements іп 
the construction of sails for shipa and other vessels."—]July 21. 

Angier March Perkins, of Francia-street, Regent-square, of an extension for the term 
of five years of an inveation for "certain Improvements іп the apparatus or method of 
heating the air in huildings, heating and evapurating fluids, and heating metals,"—July 21. 

Jacob Brett, of Hanover-square, Middlesex, gentleman, for “ Improvements in atmo- 
spheric propulsion, and in the manufacture of tubes for atmospheric railways and other 
purposes.” (Being а communication.) —July 21. 

Michael Perrier, of Lymington, gentleman, for “ Improvements in spinning and twist- 
ing cotton, flax, silk, and other Gbrous materials." (Being а communication.)—July 21. 

John Lings, of Spur-street, Leicester-square, cheesemonger, for ** Improvements іп 
apparatus for the preservation of provisions.”—July 21. 

Charles de Bergue,of Arthur-street West, London, merchant, for ‘ certain Improve- 
ments in rollers and other machinery or apparatus to be employed in flattening, prepariog, 
and polishing wire for the copstruction or manufacture of reeds for weaving the rollers, 
heing applicable to other like purposes.”—July 24. 

James Stokoe, of Newton, Northumberland, mill-wright, for ** certain Improvements 
іп purifying the vay o 1r8 arising from smelting and other furnaces, and ip recovering there- 
from any nse£ul matters which may be intermixed therewith.''—July 25. 

William Henry James, of Clement's-lane, London, civil engineer, for ** certain Improve- 
ments in the manufacture of plates and vessels of metal, and other substances suitable for 
heating purposes, and in the means of heating the same,"—July 25. 

Richard Archihald Brooman, of the Patent Office, 166, Fleet-street, London, gentleman, 
for “certain Improvements ia dyeing.” (Being a commnnication.)—July 25. 


TO CORRESPONDENTS. 


“А Constant Correspondent’? (Brecon, South Wales) asks us to ingert an account of 
the failure of the arches of Ashton-under.Line Viaduct. We would most gladly comply 
with his wish, but we can get only general, and, therefore, unsatisfactory information. 
The difficulty of getting the most valuahle of all intelligence—local intelligece—is im- 
mense. Notwithstanding every effort, we have the utmost trouhle in obtaininng accounts 
of important circumstances connected with architecture and engineering from 
localities from London. If a person will only tell us what is going om with reo 
ference to architecture or engineering in his own neighbourhood, no matter how modestly 
he estimates his powers of authorship, he sends a valuable letter, The most acceptahle 
information we сап һауе is that which is LOCAL. 

«А Subscriber’? (New York). The stone lanthorn on the top of St. Paul's is sup- 
ported hy a brick cope, which is concealed hetween the inner and onter domes. The 
outer dome is of timber covered with lead. The lowest course of the cone 
is held from bursting outwards by an iron chain. An answer to the second question 
їп our next. We owe our correspondent an apology fer not answering him hefore; wilt 
he return good for evil һу taking a hint from the answer to our Brecon correspondent ? 

“ A Mannfacturer,"— Dr. Playfair, at the late meeting of the British Association, said 
that he had determined, experimentally, that in the hot blast furnaces 9{ per cent. of the 
heatiog power cf the fuel were lost. 

The letter of “ W. B.," on Atmospheric Traction, came too late for insertion. It shall 
appear next month if he wish it, hut the principlea are erroneous throughout. 

Toa '* Working Mechanic" (Newcastle-on-Tyne) the same aoswer. These correspon- 
denta should not attempt to eke out defective arguments hy strong assertions. 


FRRATUM.—In the review of Prof, Ang:sd'8 wor", Г, 227, the title ig misprint ed, it 
sh: uid be © Goologists Text Poo? 
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THE DRAWBRIDGE OVER THE ARUN, 


ON THE BRIGHTON AND CHICHESTER RAILWAY. 
(With an Engraving, Plate XXI.) 


The distinguishing characteristic of modern engineering is that it 
never works by general methods. New demands on its powers are 
being constantly made; new means of developing thera are therefore 
required; new classes of operations arise, and these call for new me- 
thods of effecting them. The problem of engineering is an infinite 
oue, and each of its cases requires a particular solution. Experience 
шау, and indeed dues, furnish some general ideas for the guidance of 
the engineer, and theoretical science will warn him from attempting 
physical impossibilities, but the difficulties of each particular case 
with which he has to deal mast be for the most part overcome by par- 
ticular contrivances adapted to it alone. At present it seems quite 
impossible to compile a general grammar of engineering. It is only 
by recording each new case as it occurs, and by observing the degree 
of its success that we can hope to hereafter render enginecriug a sys- 
tematic aud classified science. 

The case which forms the subject of this paper is one of those in- 
stances in which previous rules of engineering were inapplicable, and 
it possesses great interest, not only from its absolute novelty and ex- 
traordinary boldness, but also from the ingenious and perfectly satis- 
factory manner in which the difficulties have been grappled with and 
overcome. 

The line at that part where this bridge is constructed, is intersccted 
by the navigable river Arun. It was requisite in the construction of 
the railway to. provide for the uninterrupted navigation of this river, 
which connects tbe important town of Arundel with the sea; and, as 
it would have been impracticable to construct the railway bridge so 
high as to allow the passage of masted vessels underneath it, it was 
necessary to make provision for its removal when requisite. 

The means by which this object is attained may be in general terms 
stated thus—the rat's passing over the river, and а portion of those 
on the banks are laid on a moveable plalform, which, when the trains 
are passing, is supported on piles; but when vessels are about to 
pass, this platform and the rails, &c. upon it are rolled back along the 
line. In order to make room for this platform when so rolled back 
a part of the rails of sufficient length is moved aside, so that the plat- 
form may occupy the space thus provided for it. Tt will be seen then 
that altogether there are two moveable portions of the structure, one 
over the river capable of being rolled back in the direction of its 
length, the other on the ground capable of being moved laterally to 
allow the former portion to be rolled back. These two portions are 
respectively marked in the engraving C and В. 

А is the fixed portion of the bridge 68 feet long, extending over 
part of the river from the embankment to the opening; and is sup- 
ported on piles which carry four longitudinal bearers of timbers 12 in. 
square, on the two centres of which the rails are laid: the two outer 
carry a band railing. 

The moveable part of the bridge from the end of A to the platform 
C, when in use is supported on piers D and E, and on piles from E 
to C. ‘Lhe piers D and E are each 28 feet wide by 1S feet, and con- 
sist of piles 14 inches square with cross beams 14 in. by 12 in. Sup- 
ported by tlie pier E and the piles a is framing F, carrying trausverse 
bearers 0 14 in. square, on which are laid four longitudinal bearers c, 
12 in. square; tbe two centres of which support by a framing of two 
other longitudinal bearers d of timber 12 in. by 10 in. which receive 
the iron racks which we will explain presently. The bearers d are 
tied by the cross framing e, of timber 6 inches square. The moveab'e 
part cf the bridge В is 124 feet in leogth by 14 feet in width. In the 
centre of this structure is a suspension tower. This tower consists of 
eight vertical posts of 14 inches, two at each angle /, with a plate 2, 
at the top of them. The timbers are cased and present the form of 
pillusters, entablature and areliway suspended froin the top of the 
tower are four inelined ties 4, each of these ties are made of timber 
12 inches square, in two lengths, and strenghtened by wrought iron 
straps З inches by 1 inch, The two lengths are connected by right 
aud lefthanded serews at, the purpose of which is to keep the whole in 
а state of tension. The horizontal platform of the bridge is supported 
by these ties, and consists of two longitudinal bearers 7, on which are 
laid trausverse girders £, 12 inches square, these support the longi- 
tudinal sleepers /, 14 inches by 7 inches, which earry the rails. The 
hand railing 1s queen post trassed; the queens m, being 12 inches by 
9 inehes, and the diagonal struts л, and horizuntal plate at top о, being 
of timber 12 inches square. 

C is the moveable platform which is displaced to make way for В, 
when rulled buck ; C is 63 feet long by 11 feet wide. 
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Неге again we have a substrocture of piles a, willi cross bearer 4, 
and longitudinal plates с, as before. Transverse rails are laid on 
transyerse sleepers p, and on these rails run the wheels of the plat- 
form when it is being moved aside. The platform consists of lungi- 
tudinal bearers 14 inches square, which carry the sleepers of the гай- 
мау. 

Mechanism for moving the bridge and platform. 


Ist. With respect to the motion of the part В. The mechanism is 
shewn in fig. 9. Six pairs of llanged wheels г, б feet in diameter, per- 
form the office of rollers; their axles revolve in boxes fixed to the 
timbers с. An inverted rail в is fixed to the onder side of the hearer 
jy und runs on these wheels. Motion is communicated to the platform 
by two men who work two crab engines at the central tower, one on 
each side of it. These engines consist of pinions, 14 inches diameter, 
working into spur-wheels /', 7 feet diameter, keyed to their common 
axle и, 5 inches diameter, which carries also pinions е, 12 inches dia- 
meter, taking into a longitudinal rack m, which extends the whole 
length of the framing d before described. It will be seen that by this 
arrangement the men move the bridge with its tower, &c., and cunse- 
quently are themselves carried with it to the part C. The platform 
in its motionis guided һу six friction rollers z, with vertical axes fixed 
on the side of the framing d. 

2nd. With respect to the lateral motion of the platform C. The 
mechanism is shewn in figs. 5 and 5. Five pairs of flanged wheels y, 
4 feet diameter, support the platform, aud ron on the transverse rails 
р. The motion is effected by two fixed crab-engines z with common 
axle at each end of which is a pinion 6 inches in diameter, taking iuto 
a spar-whicel, 2 feet diameter, with pinion 1 feet diameter taking into 
racks 2. These racks, fixed as timber shafts, 9 inches square and 15 
feet 9 inches long, rest at one end on a roller fixed to the erab-eugine, 
aud are bolted at the other end to the framing of the platform. Бу 
this arrangement it will be seen that Ше erab-engine communicates a 
lateral motion to the platform. 


Reference to Engravings, 

Fg. I. Elevation. 

Fig. 2. Plan with boarding removed from one-half to show snbstructore. 

Fig. 3. Tranverse section of moveable part of tbe bridge sbowing the me- 
chanism. 

Fig. 4, Transverse section of moveable platform showing the mechanism 

Fig. 5. Plan of the rack aud crab. 

The Brighton and Chichester Railway is a continuation of the 
Shoreham Branch of the London and Brighton Railway, and is now in 
course of construction. The new railway will be rented bv the Brighton 
Company: it is a single line, and at the point where the drawLridge 
is constructed, runs about midway between Arunde! and the sea. 


STUDIES OF PLAN.—No. I. 


After so very long an interval, instead of returning to the snbject 
onder the first title, “Episodes of Plan," we take it up again under 
the simpler and more usual designation of “Studies,” which we may 
continne from time to time, after the fashion of what the Germans 
call * Zwanglosen Hefte,’ just as opportunity may offer. 

In buildings of a superior kind we have a right to expeet something 
of artistic and esthetic effect arising out of disposition and conforma- 
tion, out of plan and section,—well managed arrangements and com- 
binations that /e/? powerfnlly, even before decoration begins to be ap- 
plied; and which with even a moderate degree of decoration will be 
more captivating than mere costly decoration without architectural 
effect as a groundwork for it. Ве it everso vulgar or common-place, 
any large room may be bedizened out any day, and in the most approved 
fashion of the day—in all its extravagance, by the decorator and the 
upholsterer; yet let them be ever so skilful and tasteful in their own 
way, the work of those artists is only skin deep; they can only clothe, 
fill up and dress up what the architect has left naked and blank. If 
the work of the latter be awkward and dowdy, the one may help it 
somewhat by his professional cosmetics, and the other by the rich 
attirings in which he deals: more than this they cannot accomplish. 
Without at all underrating their skill, or rejecting their aid, we may 
yet not unreasonably require somethi: р more to charm us, dressing-up 
will do much—we may say, a very great deal—for rooms as well as for 
women, but as it can not bestow on the latter beauty of face and of 
figure, nor any of the nameless graces uf expression; so neither can it 
supply in the former the charm of architectural physiognomy aud the 
witchery of architectural effect. Well, what does it matter after a l, 
шапу will say, whether there be effect of that kind or not:—that it 
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must be admitted is taking а very philosophica! view of the matter, 
but it is also laying the axe to Ше tree and cutting it down both root 
and branches, sinee wbat is deeoration itself for save effect, and effect 
merely? We grant that effect of the latter is more generally felt aud 
more easily appreciated than the other; yes, and so is costly furniture 
than pietures and other works of art.* 


Still though piquant effects arising ont of plan and section seldom 
fail to make an impression even upon the ordinary spectator, the sys- 
tem usually pursued would seem to be intended to avoid them, the 
chief aim being to obtain as many and as spacious rooms as possible 
out of a given area without any loss of space. Of course in moderate- 
sized houses, where every square foot inust be economized, beanty of 
form and effect must give way to utility aud convenience ; but where 
there is sufficient space, such of it as is given up to the purpose of 
produeing effect, and of creating variety in the forms of adjoining 
rooms, is, most assuredly, not sacrificed, any more than is the useless 
space overhead whieh serves only to give proportionate loftiness to 
spacious apartments, "These remarks partake, we coufess, too much 
of prosing, beeause what they are intended to urge ought to be suffi- 
ciently evident of itself; whereas there is unfortunately too much 
oceasion for foreing them upon the consideration of architects and their 
employers. Unless some partieular difficulty or accident happen to 
suggest some peculiar and pro re nata treatment for part of a plan, 
there is very rarely any sort of effect as regards plan, Even accidents 
are seldom turned to the aeeount they might be, and supposing they 
were always made tlie most of, an architect ought not to depend upon 
mere chances of the kind, but where he has the opportunity of doing 
so ought to study eombinations that will tell, and to plan purposely for 
effect. Like other artists he ought to be able to foresee and prejudge 
results, and he ought to be inspired by the ambition of putting some- 
thing entirely of his own into liis work. This we are sorry to say is 
so far from being the case that one шау turn over hundreds of plans 
without findiug a single fresh idea in ihem, or a single point of any 
value. Anything above the ordinary prose of everyday routine in 
plan is quite a prize, and to be treasured np accordingly. Ап exam- 
ple of the kind was lately given in this Journal, viz., Messrs. Williams 
and Sowerby’s new room, which, though exceptiun may be taken to 
other parts of the design, especially to the entablature of the order, 
offers a valuable studv of ingenious plan and able eontrivance. 

Тһе *Glyptotheca" presents an arrangement of plan that is 
altogether unique, and which for charm cf effect far surpasses any thing 
to be met with iu any of our royal palaces, however short it may fall of 
it, in regard to mere size, or splendour and sumptnousness, But we 
mention the Colosseum now merely en passani and because it happens 
to come ioto our mind; for we are uot at present prepared to take 
up that Gallery as a study in the manner whieh it deserves. Our first 
subject shall be the 


Мокхїхє Room оғ THE CONSERVATIVE CLUB-HOUSE. 


In regard to wnien we nave taken the liberty of substituting a 


* We know of an ioatance where a little oversight іп regard to the position of two doors 
caused prndigious vexation and annoyance: the room was а dining roam, and the sìde- 
board was intended to he placed on the side opposite the bre-place, there heing in fact no 
other situation for it, there being a large Venetian window at one end and folding doors 
at the other. All waa pronounced quite aalislactary until the furniture was brought in, 
and then, oh sad discovery '—theu it was found out that the sideluard could not be fixed 
directly facing the chimney-piece, without making most awkwardly manitest that of two 
dours on tbat side of the room where it was to stand, опе was two feet further from the 
angle of the room than the other. It would have beea just the same with any other 
marked object requiring a central situation ou that side of the room, a large mirror or 
picture for instaace, or such a piece of furniture as either a cabinet or sufa. There waa 
indeed sutficlent reason for one of the doora being put just where it was, but then either 
the other should have heen placed ao as to curreapond, ог aome expedient have been ге. 
sorted to for securing perfect symmetry In thal elevation of the room which was opposite the 
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somewhat altered plan for the actual опе, in order to render more еуі- 
dent than by merely explaining our idea in words, what we eonceive 
would have been a decided and very material improvement, one that 
would have given striking character and effect, and increased іш- 
portanee to that further compartment of the room in which the bay- 
window is placed, without at all disturbing any other part than the 
side facing the bay. As itis now built, architectural character is kept 
up on that side merely by two pilasters answering to those on the 
othersides of that divisionuf theroom. Hence there is nothing whatever 
stiiking in plan,—no other than the ordinary effect of a spacions bay 
on one side, without a eorresponding recess of any kind oa the oppo- 
site one, or any architectural feature at all that might serve to keep 
up some sort of balanee. Even а sham folding-door opposite the bay 
would, in опг opinion, have been better than nothing, —a very allow- 
able expedient, because it would have dune away with the blankness 
which is now so disagreeable; an ornamental doorway would have 
produced a eentrul feature on that wall, and by the door frame being en- 
tirely filled in with looking-glass, the room might have been reflected 
in such a mauner as to produce a striking vista from the bay, to 
another bay seen in the distance, aud the effect would һауе been all 
the more piquant, because after the early part of the day, the sun 
strikes upon (һе honses on the opposite side of the street. For our 
part we sliould greatly prefer a single large mirror facing the bay, to 
there being as at present one over the chimney piece at each end of 
the room; because inthe first place the room is so long in itself (92 ft. by 
96% feet) as not to require апу appearance of increased extent in that 
direction ; and іп the next, there is too much repetition of the effect 
—to say the troth rather а hackneyed one—attending mirrors placed 
opposite to each other, for we here find them so disposed both in the 
upper and the lower hall, or Staircase Saloon, and also again io the 
Drawing-rooms. 


Supposing nothing further could have been done, the expedient just 
pointed out would have both produced effect and given an air of com- 
pleteness to that compartment of the room by providing a feature on 
what is now a blank side of it. But it was possible—or rather, very 
easy to accomplish a great deal more, there being nothing to hinder 
the forming a recess there, corresponding with the window-bay, as 
there was only to build it out a few feet into what is a back court, 
with no other wiodows towards it than those of a back staircase and 
water closets. Accordingly we have so represented the plaa іп our 
altered version of it. By this management somethirg is gained as 
to mere space, not that that is any advantage worth mentioning, there 
being already quite as much actnal space as need be. It is more to 
the purpose to say that symmetry of plan wonld be established, and 
not опу symmetry but some novelty of arrangement also;—that iu 
other respects there would be considerable effect where now there is 
попе, and that effect would also be of an unusual kind ;—and lastly, 
that the improvement would not be confined to that further or south 
eompartmeat of the room, but extend itself to the rest. As regards 
the general plan there would be contras, since that end division of it 
would bea distinct one placed ¢ransversely to Ше other with an ex- 
pansion of from 26 ft. біп, to 40 feet, that is, the main division of the 
room would be 65 X 26%) the other 26:6' x 40, whereas at present 
it is only enlarged оп one side by the additional space of the bay, 
which, whatever, may therefore be gained in regard to mere con- 
venience, is by nu means a particular architectural beauty, the result 
being an unlucky Zobszded look. In addition to that of plan consider- 
able effect might have been obtained by increased light, because as 
there would be nothing above on the upper fluor, a recess on the west 
side might be covered by the portion of a dome, rising higher than 
the general ceiling, and might have either coffers or long pancls ra» 
diating to its centre, filled in with coloured glass, either of uniform 
аш à la Soane, or of different colours and of ornamental pattern. 
Coloured or even cotourless light thrown down in that manner would 
give more than usual vivacity to a part of the room which now looks 
not only blank, but somewhat sullen also. А large mirror set within 
a doorway ornamented with columns like the door from the Hall, and 
having its reveals panelled (that is with half panels whose refleetion 
in the mirror would produce whole ones), would produce the effect 
which we have already pointed out. Or else a very different one 
miglit be obtained by having three mirrors—a wide and two narrower 
ones, so disposed as to correspond in every respect with the openings 
of the opposite window (the mirrors being of course planes though 
fixed into a curved wall). The mirrors being at different angles would 
repeat objects in different directions, and perfect correspondence of 
design with the windows might be kept up by similar draperies and 
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fire-place. Іп mere ordinary houses such bungling as was here shown may be put up 
with, but where there has been uo restrietioa as to cost, it becomes quite iutolerable,—a 
detormity fur which the most spleadid furniture cannot atune. 
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drapery cornice ;* the only objection being that а recess sn fitted up 
would be more in character for a drawing-room or boudoir than for the 
Morning-Ruom of a Clab-House; so we will dismiss that idea, and 
abide bv the one shown in our plan, viz., a single mirror, and that the 
only one in the room,—for we would not have those over the chimney 


pieces, where a panel with sculpture in bold relievo would show so | 


much better, and better suit the general character of the room. 

There are other reforms besides those of plan which we could 
wish to make in this ronm of the “Conservative,” since, to say the 
truth, there are many things about it that are quite irreconcilable 
with any principles of taste, and which might just as well have been 
otherwise, they being entirely matters of choice and not of necessity. 
What strikes us as a disagreeable inconsistency and a departure from 
the costume of the style is the mixture of colours and materials in the 
parts composing the order. Scagliola columns are placed on a wain- 
scot stylobate; thus what if not marble, looks like marble, rests upon 
a less solid material, The small order that decorates the door (en- 

aged columns grouped with half pilasters on each side of them), 
fiters from the larger order in having its entablature of oak as well 
as the pedestals; nor is there any distinction of colour between the 
door itself and the entablature over it—which we take to be a fault, 
inasmuch as now treated, the uniformity of colour which seems to 
lave been intended for the whole of the composition, is disturbed by 
that of the columns. These last, again, though of the same order, viz., 
(an Italian Ionic), as the larger ones іп the room do not agree with 
them, for whereas the latter are in imitation of Sienna marble, with 
white bases and capitals, those of the door are of porphyry with bronze 
capitals and bases. Considered by themselves, they present some- 
thing singularly pleasing—a chaste and harmonious combination of 
colours, the bronze being of a uniform clear hue, inclining to a mellow 
golden tint; but then as regards the room those columns are mere 
patches in it, both colours requiring to be extended to some other 
parts; nor is the matter mended by the door being so placed as not to 
be distinctly marked out by its situation as a feature to be treated as 
prononcé as possible—which would have been the case had it been at 
the end of the room (in the centre, of course,) instead of being on one 
side of it. It is, further, a question with us whether it would not have 
been adviseable to bronze the door itself of the same hue as the bronz- 
ing of the capitals, so as to obtain some mass of that colour. Whether 
that were done or not, there was an excellent opportunity for carrying 
out the porphyry and bronze, by making the two chimney-pieces to 
accord with the columns of the door—of porphyry colour with bronze 
mouldings and ornaments, the stoves, «сс. being also of bronze. Had 
that been done, a balance as to colouring would have been produced, 
and the present disagreeable spottiness avoided. Instead of which the 
chimney-pieces are either of black or very dark marble—in our opinion 
the very worst colour imaginable for such a purpose, we having as 
E an aversion to a black chimney-piece as Goetlie had to a white 

oor. When such is its colour, a chimney-piece cannot possibly con- 
tribute any thing to the cheerfulness or decoration of a room. Black 
is not the colour for any sort of ornamental dressings to an aperture, 
no more for those of a fireplace than for those of a window, or 
the cornice of a room. Accordingly, the chimney-pieces show not only 
as two spots quite distinct in colour from everything else in the room, 
but as two very dismal ones—sombre, triste, and almost funereal. 
There is a good deal for criticism in the other apartments of the Con- 
servative,—such as pillars with Zack marble bases, chimney-pieces of 
most ugly colour and design in tliemselves, and quite out of character 
with the stvle of tlie room where they are introduced (viz. {һе Library). 
But we confine our remarks to that portion of tlie plan which is shown 
in our engraving, where it will be seen that tie entrance loggia is some- 
what altered, it being thrown into the form of a curve in order so far, to 
correspond with the window іп tbe other end-compartment of the 
front, on the ground floor. Another variation is suggested at a, by 
which, instead of being shut up from the central Hall A, аза small 
wailing room, it would be an open recess corresponding with the open 
lobby 0, between the entrance hall and the inner опе. In order to ex- 
dude the back conrt from sight, the window in а is supposed to be 
entirelv of painted glass, and wonld accordingly, in that situation, 
produce a brilliant eflect as soon as the door between the outer hall 
and lobby was opened; to say nothing of the greater extent of vista 
in Шай dwection, so obtained. 


* Though, às far as we are awsre, it has never been done, we think thot when there sre 
Jarge mirrors on the side af a room opposite ta the windows they might have draperles 
like those of the winduws, far, if of showy material and colours, draperies nlpng one side 
of a room are attended with an awkward effect, especially if there are many windows or 
the room be а lang one, In which case it is usual to consider the uppearance it makes when 
looked at from one end,— wherelore it is desirable that one side should balance the other 
as Gearly вз possible, 
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DREDGE'S SUSPENSION BRIDGE. 


Sin—I was very much surprised when the August number of your 
| Journal was put into my liands, by reading the “ Remarks on the Ma- 
| thematical Principles of Mr. Dredge's Suspension Bridge, Uy Е. Bash- 
| forth, BuAy Fellow of St. John's College, Cambridge, and Member of 
the Cambridge Philosophical Society." fread it a second and a third 
time, before I could believe a Cambridge man had so committed him- 
self, and now sit downto reply. The principal part of these remarks 
tends to “expose” a treatise written by Mr. W. Turnbull, which was 
first published by Mr. Weale, in 1541. Now with this demonstration 
whether it he good, or bad, 7 Aad nothing whaterer to do, nor did I see 
the treatise until after it was published excepting for a few minutes 
in the author's hands when he called to ask me to give him a drawing 
and specification of some bridge, I had erected, or was erecting, which 
I did, aud it was published with his demonstration, but because it was, 
I do not feel bound to support my position by the style of reasoning 
adopted by Mr. Turnbull, but even if 1 were, and the treatise so bad 
as Mr. Bashforth represents, (though I will shew presently it is not 
so) his college learning should have taught him that an erroneous 
argument proves nothing but the inability of the disputant, and that 
it is by correct reasoning alone we can point out the truth, or demon- 
strate the fallacy of the subject which provokes the inquiry. But to 
exonerate myself from all responsibility of Turubull's treatise, here is 
part of his preface. 

“ The circumstances which led to the composition of the following 
pages may be briefly stated thus. Early in the spring of the present 
year (1511), Jolin Macneil, Esq., an engineer of high professional 
standing, proposed to me, by way of a problem: to trace the principle 
which induced Mr. Dredge to adopt the tapering chain and oblique 
rods, and to prove mathematically that the principle thus adopted is 
strictly in accordance with the maxims of accurate mechanics.” 

“The MS. thus completed was laid before Mr. Weale, of the Archi- 
tectural Library, High Holborn, who expressed a wish to purchase it 
forthwith, provided Mr. Dredge, who was then in London, would uu- 
dertake to furnish a drawing and example, illustrative of some bridge 
either erected, or in course of erection.” 

* I accordingly waited on Mr. Dredge, who accompanied me to the 
publisher, and generously offered to supply whatever might be re- 
quired either in the shape of drawings, specificalions, or estimates, and 
in accordance with this offer, the contract, specification of material 
used, and an isometric drawing of the bridge across the river Leven, 
at Balloch Ferry, in Dumbartonshire, which are appended to this 
Essay have been supplied.” 

Wie Th 


Т до not know, пог do I wish to inquire the reason Mr. Bashfortlt 
has for taking short sentences, and even parts of sentences from de- 
tached papers, placing them in juxtaposition, and thereby sliowing a 
very different meaning from that which when the context comes to be 
considered, they were intended to convey, here is a specimen—“It is 
to me a matter of surprise that there has been no exposure of what 
Mr. Dredge calls his *system mathematically demonstrated, shewing 
by the most searching investigation the true principles of the novel 
and economical invention! !" 

Now this quotation puts the authorship, or at least the responsibi- 
lity of the essay upon myself; but when the whole sentence is read, 
which is merely a foot note to some detached papers, it will show a 
different meaning. H should have been ** Mr. Weale is about publish- 
ing Mr. Dredge's system, mathematically demonstrated, showing, by 
the most searching investigation the true principle of novel, and 
economical invention." Апа this mas printed when I first heard of the 
treatise being written. “I have merely compared quotation aod leave 
the world to judge.” 

I will now, even at the risk of some mathematical censure, say а 
few words in support of Turnbull’s demonstration. The principle 
objection taken by Mr. Bashforth is that of assuming “ that we шау 
attach one end of a supporting rod to tlie platform, and the other eud 
to some convenient poiut just above, quite independently of the main 
chain,” or in short, that the author really imagined that the chains of 
my bridge would maintain a straight line, even wlien the subsidiary 
forces were attached, was there ever anything so absurd, no person 
with the least knowledge of mechanics could make such a blunder, 
nor did Mr. Turnbull. For in page IV. we liave 


“If this individual bar be considered as a straight inflexible line, 
the principles of calcnlation are identical with those of a lever when 
sastained in equilibro by a single force applied at the remote ex- 
tremity, and acting in the direction of the sustaining bar. But when 
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the bar is curred, or polygonal, as it necessary must be їп the case of a 
chain employed iu the actual construction of a bridge, the process be- 
comes a little more complicated, since it requires all the composant 
forces to be referred to, the several portions of the chain as resultants, 
we шеао such portions as are comprehended between any two con- 
tiguons bars. In every other respect the principles which regulate 
the ealeulatiuns are the same, and for this reason it will be sufficient 
to establish the theory in reference to the straight line only, since the 
reader, who is familiar with the composition and resolution of forces, 
will find no difficulty in extending the process to a curve, and he who 
is nut, will derive but little benefit from a perusal of the subject which 
is now laid befure him.” And now with regard to the investigation, 
without questioning whether the anthur was capable or incapable of 
fully satisfying the conditions of the problem proposed by Sir John 
Maeneil, yet cunsidering the slender data it was possible for him to 
ubtain in 1841, and the simple mathematics he used, the work was 
satisfactory, even though at the end he jumps at conclusions rather 
than deduces them from previons reasoning. | do not wish to uphold 
it as a specimen, but I do say that if he did not succeed іп a complete 
solution of the problem, he deserves credit for what he did, for he 
was the first who attempted it. 

Mr. Bashforth next, after alluding to much that has been written, 
says, “but must unfortunately not one of the writers even professes to 
have a knowledge of mathematics, and consequently all their opinions 
are worthless!!!" Practical men will thank mathematicians very 
little for such compliments as these. What, Sir, are plain common 
sense statements “ worthless?" Аге experiments * worthless ?" С 
practical experience “worthless?” Is the successful completion of 
twenty bridges in four years * worthless?" Is the adoption of the 
plan in foreign parts * worthless?" [в the increasing reputation it 
has always obtained “worthless?” Т could continue, but then it wonld 
be “worthless,” compared with a mathematical investigation, well, 
let it be so, and I will yet meet Мг. Bashferth on his own ground, for 
fam а mathematician, and every thing that bears my signature is the 
result of rigid investigation. Although 1 do nut wish to make a parade 
uf what little learning I may possess, yet I fear no attack ов this point, 
even frum a Fellow of St. John's; and since Mr. Bashifurth has com- 
m^nced, it may not be presumptuous in me to express а wish to try 
bis strength as an analyst on this subject, i! you, Sir, will kiudly allow 
us the nse of your pages for that purpose. 

In reference to the weight of the chains of the Menai Bridge, the 
statement of 1935 tons is taken from a small pamphlet, an abstract of 
Mr. Provis wurk, (1 purchased at Bangor); I have it sumewhiere 
amongst my papers, but cannot at this moment find it. Mr. Bashforth 
speaks of 774 tons, but this refers to the weight between the points 
of suspension only, whilst the 1935 tons includes the whole of the 
chains vutside the tuwers, and the immense masses vf iron work at- 
tached to the chains iu the retaining tunnels. I have always been 
very careful tu put forward nothing but what I could substantiate, and 
if this be an error, it is an error of the pamphlet from which I copied 
it. Lord Western also makes a similar statement in his letter, which 
his Lordship copied frum the bouk [lent him. The weight of iron 
required in the chains of a bridge, such as the Menai, un my plan, 
wonld be about 70 tons instead of 1935. 

Мг. Bishforth next remarks, “ Again we are informed that the ten- 
sion of the chaiu must be nearly 3750 tons, half acting іп each direc- 
tion.” This, I believe, is only part of a sentence, tlie context of which 
would shew tlie meaning; but as it here appears, it requires sume 


Fig. 1. 


explanation. Therefore let AB C, fig. 1, he the chains of the Menai 
Bridge, DEF the roadway. Suppose asection B E of the chains, and 
platform when made, Шеп each half A B E D, and CBEF would ex- 
ert a horizontal furce of 1575 tons,* which, when the chains are con- 
nected at the point B, would counteract eacb other. Now since each 
half of the bridge causes [875 tons of horizontal force, the whole 
bridge must cause double that, one-half of which is reached by the 
other. 


* ** Suppose the whole suspended weight of the Menai Bridge, with its Tair load, to be 
1000 tuos, thea Ше tension at tbe middle would һе 1878 tons.— Drewry, page 167. 
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To put it in another light, let A B, fig. 2, bea 
cord passing freely round the pulley C, and suppose 
at each end A and В, animal force were applied in 
the direction of the arrows equal to 1875 tons, now 
itis evident that if each excited a furce of [875 
tans, tbe amount of work done by both would be — 
3750 tons, but because one counteracts the vther, 
the strain in the cord is only 1875 tuns. These 
examples will illustrate my meaning. 

[think f have now said enough to shew that the 
principle is not so wrong, nor my statements so 
conflicting as the author of the “Remarks” would 
make it appear, and having reconciled those which 
he made somewhat contradictory, “I leave it for 
the world to judge, aud Mr. Bashfurth to reply. 

There is no occasion, Sir, fur searching the Phil. Trans. іп 1526 for 
what was known long prior to that period, for the tapering of the 
chain for a catenary bridge is fully exemplified in the “principle of 
the polygon of pressures," bnt then it 15 so $ma as not only to be un- 
worthy of notice, but ¿impossible to be carried ont in practice, and I 
must repeat to Mr. Bashforth the same I told Mr. Mosely, when he 
committed a similar error, that my pian bears no analogy to the catenury. 
As we have been talking abont the Menai bridge, I will take that 
structure to exemplify this by comparison. Drewry, page 167, states, 
“The chains of the Menai bridge contain 260 square inches of iron, if 
therefore they were proportioned thronghout ta their tensiun, they 
should contain at the middle about 251 square inches. Now in the 
chains of a similar bridge, on my plan, there need zo! be any sectron КА 
tron ah the centre, because there is no tension existing there. { will 
make one more remark and then have done. 

In the conclusion of the paper, Mr. Bashforth says, “In the general 
case the data are insufficient for a mathematical solution,” &c.! And 
yet he has “undermined the foundation,” shewn “the principle to be 
built on a fallacious assumption,” and proved “4 to be wrong,” anathe- 
matizing the whole as though he rigidly investigated it and almost 
with acknowledged insufficiency of data.” 1 therefore return Mr. 
Bashforth his compliment, viz., (that if the opinions of men who are 
not mathematicians are “ worthless," the opinion of a mathematician 
without data is equally “worthless,” ergo) his remarks are “ worthe 
less," and mathematicians, [ am sorry to sav, have in a great measure 
to thank themselves “for the distrust with which practical men regard 
theories.” 

I must apnlogize, Sir, for writing to such a length, but conld hardly, 
with courtesy, to Mr. Baslifortb, have replied іп less. 

І remain, Sir, your obedient servant, 


JaMES DREDGE. 


Fig. 2. 


Bath, August 6, 1845. 


*,* Mr. Dredge disavows Mr. Turnbull’s papers, he is therefore not 
responsible for the errors in it; but as he says that he hinself is а 
mathematician, dues he not suffer his zeal to exceed his knowledge 
when he defends a paper which be confesses “jumps at conclusiuns 
rather than deduces them frum previous reasoning,” und in which it 
seems that the writer assumes that if three forces keep a point in 
equibrio, one uf them may be greater than the sum of the other two ? 
Such nonsence could never by any possible contingency have been 
written by a mathematician, and is so obviously beyond all defence, as 
to be scarce worth attacking. Bunt it must be allowed in justice to 
Mr. Dredge that “ erruneous argument proves nothing bat the inability 
vf the disputant," and therefore does not prove Mr. Dredge's inven- 
tion to be either valuable or valueless. The read question, the only 
question in which the public have any interest is—whether, weight 
for weight, Mr. Dredge's bridges are stronger than those or ordinary 
construction, Of Mr. Turnbuli's paper quite enougli has been said— 
if the discussion be continued, it vught tu refer exclusively to the real 
merits of tlie questiun.—Eb. 


OXYGEN AND Litnarce.—At a sitting of the Academie des Sciences M 
Millon gave an acconot of some experiments as to the influence exercised by very smal 
quantities of toreigo substauces, in (Ше decomposition of water by metals, M. Barreswil 
now explains this influence in the following manner ;—'* We may admit,’ says he, *' that 
it zinc, tin, snd lead, are attu: Кей by hydrochloric scid with greater energy noder the іа. 
fiuence of only a few drops of a solution uf the salt of platina, then withont this iufiuence, 
it ie becauae Ше precipitated metal (platina), in contact with the precipiteting metal, con- 
stitutes a true voltaic element. 1n fact, if instead of a solutinn of platina we make nse of 
a piece of platina wire, aud touch with it the metal to be diesolved, we obtain the same 
resnlt. If arsenic accelerates, as we all kuow it does, the decomposition vf water by z nc 
(a phenomenon analogons to the presence of platina), whilst it checks the action of acids 
upon iron, this appareat anamaly arises from the fact of the deposit tormed npon thezinc 
being porons, whilst that which covers the iron 1s impenetrable, like gilding. Тһе proof 
of this is, that if we асғаре a anrtace of iron thna arsenicated, and replace it in the same 
li nid, the re-action becomes strooger than проп the same iron when entirely cleaned for 
the process. This protecting envelope is not necessarily metallic; it suffices for it to be 
impenetrable to liqnid, adherent, and insoluble іп the bath. ‘Thns marble is not dissolved 
in concentrated nitric acid, because it covers itself with an insoluble coating of nitrate of 
lime. 


1845,1 
NOTES 
ON THE PIIILOSOPHY OF ENGINEERING. 
I. 


Ox THE LEAD OF THE SLIDE. 

The series of notes on the philosophy of engineering which I pro- 
pose to continue from time to time in this Journal will be commenced 
with a somewhat bold design—which is no less than to call into ques- 
tion certain of the views of the Cumte de Pambour on the theory of 
the steam engine. The extraordinary perspicuity of his investiga- 
tions, the admirable arrangement of his experiments, and the beauti- 
ful simplicity of his physical conceptions, have procured for him so 
just a reputation amongst these whose applause is really worth hav- 
ing, that almost despair of being able to overcome the prejudice which 
will exist against any attack upon his doctrines. Nevertheless, the 
following tenets respecting the lead of the slide, appear to me, after 
careful consideration, so essentially erroneous, that I think that he 
himself, on reconsideration, would hardly be prepared to defend them, 

“We have already mentioned the advantages arising from the lead 
of the slide, with regard to the play and conservation of the engine ; 
bot there is another advantage no less important, resulting from this 
disposition, namely, that of obtaining a greater velocity, and conse- 
quently a greater useful effect of the engine with a given load. 

“T'is effect is easy to comprehend; for if the suppression of the 
steam from the boiler, instead of being made precisely at the end of 
the stroke of the piston, takes place, for instance, at the moment when 
the piston is yet an inch from the bottom of the eylinder, from that 
moment steam ceases to flow into the eylinder. "Thus, with regard to 
the quantity of steam admitted into cylinder or expended at each 
stroke of the piston, the length of the stroke is really diminished an 
inch. Now it is the quantity of steam produced by the boiler which 
regulates and limits the veloeity of the engine. Suppose that such 
productieu furnished m cylinders-full of steam per minute, when the 
total length 2 of the stroke was filled with steam: now no more than 
he length / - а is filled with steam; the same produetion then will fill 


per minute a number of cylinders expressed by m X = Hence: 
=a 


in fine, the velocity of the engine will be increased in the inverse 
ratio of the lengths of the cylinder which are filled with steam.” 
Treatise on Locomotive Engines, Chap. 16, sec. 2. 

The error in this passage appears to me to be this, that M. de Pam- 
bour in comparing the two cases, supposes that the density of the 
steam in the cylinder is the same in either instance. Now were this 
so, we shionli arrive at this strange cooclusion—that if the same mo- 
tive force, which in the first instance acted through a distance /, be 
made to act through a shorter distance /~a, it will move its load with 
greater velocity. This appears to me perfectly inadmissible, and 1 
shall show that the motive force is in the second case so altered that 
though it aet. through a shorter distance, it does the same work that 
the original motive foree does in aeting through the whole length of 
the cylinder. 

lt need scarcely be said that I here assume the truth of Boyle or 
Mariotte's law ; it is ascertained from M. de Pambour's experiments 
that this law is really true for the steam in high pressure engines, 
when the deusities are not greatly varied. 

It is also presuppused tbat the reader is aware that when an engine 
is in motion, the density of steam in the cylinder may vary consider- 
ably from that in the boiler. For if the boiler generate such and such 
a number of cubic feet of steam per minute of a given pressure, aud if 
that steam have, owing to the rapidity of the stroke, to occupy twice 
as many cubie feet in the cylinder, by Mariotte's law the cylinder- 
pressure wonld be ooly half the boiler-pressure. 

B-fore however examining what the eylinder-pressure must be, that 
as much work may be doue where there is, as where there is not, a 
lead of the slide, I must draw attention to another passage from M. 
de Pumbour's treatise. 

“At the moment when the piston reaches the point which cor- 
responds to the lead of the slide for the suppression of the steam, the 
motive force i3 guppressed ; and when the piston, continuing гіз stroke in 
бетіне of ils acquired velocity, arrives at the point which corresponds 
to the lead for the admission o! the steam, it not only receives no fur- 
ther impulse in the direction of the motion, but suffers an opposition 
from the motive force itself, then let in against it." 

The passages whieh I have marked by italics, I may unhesitatingly 
а ип to be erroneous. The motive force is жо suppressed when the 
steam is cut off, for it continues to act expansively ; the piston does 
not continue its motion in virtue of its required velocity merely, but 
dues receive “further impulse in the direction of the motion." 
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The last elause of the quotation refers to the lead of admission, but 
I shall in the following investigation consider the effects of the lead 
of suppression alone, as being the most important, and because I со 
not wish to complicate the question with effects which are of such a 
nature that they inav be considered separatelv. 

In estimating the work done by steam ofa given pressure П ina 
cylinder of given length а for a given lead of the slide, | will take the 
usual measure of the ** travail" or “work done,” namely, the pressure 
multiplied by the space through which it is exerted. 

Suppose the piston Паз risen to a height л in the cylinder at the 
moment when tlie steam is cut off, then up to that moment the full 
pei п has been exerted through a distance Л, or the work done = 
пл. 

Let z be a point to which the piston has risen after the suppression 
of the steam, tlie pressure is now decreased in the inverse proportion 
of the spaces oceupied, or of x ; h, and if we suppose this pressure 
constant for a distanee 4 2, the work done at tliis point is 


ehe: 
т 


And the whole work done after the steam is eut off is determined 
by integrating this expression between the limits 4, the point of sup- 
pression, and a the height of the cylinder. Effecting this integration 
and adding the work done before suppression, we have for the whole 
amount of work done, 


NA+ Th log. а —– Пл log, Л (Ad 

I will just panse here {ог а moment to observe that the expression 
which I have marked (A) vanishes (as it ought) when д is put = 0, or 
when the steam is wholly suppressed. The first two members of (А) 
obviously vanish when A is zero: the last one however becomes 
110 log 0, whieh is ап illusive expression; bnt if for log 4 we use its 
expansion 

(h—1—4à—17--130—10)»*—..... 

and multiply this by A, it is seen the whole vanishes when 4 == 0. 

Suppose that when the engine is working at uniform velocity, that 
is, is at its normal state of motion, the resistance offered to the pistun 
by the work to be done is p lb. to tlie square ineh, then of course the 
work to be done in each stroke = p a, if a be the height of the cylin- 
der; and if steam be admitted during the whole stroke it is clear that 
the pressure of steam ip the cyliader also must be p lb. to the square 
inch. If however steam be admitted during part only of the stroke, 
the pressure must be so much increased that the work done by the 
steam may still be the same. We have then to equate our expressius, 
obtaiued above, with pa. Hence 

pa-ná(14-log a —log 2)» 

Here then nothing is more easy than to compare the pressures in 
the two cases where there is, and where there is not, a lead of the 
slide; for the equation gives at once i 


a 
Bon + log a — log À) 

This then must be the pressure of the steam supplied to the cylin- 
der in urder that when eut off at a height 2, it may do the same work 
that steam of pressure p would if acting through the whole length of 
the eylinder. By examining equation Bit will be seen than when 
h — 0, or the steam is totally suppressed, the expression for the cor- 
responding pressure becomes = o» as it ought. But it is carefully 
to be noted that tbe real limit tothe value of this pressure arises from 
the consideration that it can never be greater than in the boiler, We 
must therefure never give a value which would make tlie vaiue of п 
greater than the builer-pressure. If we did the engine would uo longer 
be able to do the work we һауе assigned to it. 

I will now resume the expression (À) and employ it for the purpase 
of comparing a steam engine which las, with а steam engine which 
has not, a lead of the slide. I think the following will be a very cons 
venient way of instituting this comparison. There are four principal 
conditions under which the problem of the steam engine is varied, 

1. The degree of pressure in the boiler. 

II. T'he rapidity of evaporation. 

Ш. The load moved. 

IV. The velocity with which the load is moved. 

The reader will see that of these conditions the first two are of the 
nature of causes, the last two are effects. Now the way iu which 1 
propose to examine the result of introducing a lead of the sade into 
un engine which was before worked at full pressure is this; to see 
what change it would produce in each of the above two effects, sup- 
posing the other three conditions to remain unaltered. That із, to 
see 


(B) 
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jst. How the velocity must be changed if T, IT, and III remain un- 
chauged. ; 

9d. How the load must be changed if I. II. and IV. remain un- 
changed. 
+ Ido not mean to say that the lead of the slide might not be made 
to produce changes iu both effects at once, but the subject will be ех- 
hibited most clearly by the plan suggested of considering each change 
separately. 


On the alteration of the velocity produced by а lead of the slide. 

1. To examine the alteration in Ше velocity produced Бу a lead of 
the slide, the rapidity of evaporation being the same, and the load of 
resistance remaining uuchanged. Suppose the evaporation such that 
it would produce per minute m cylinders-full of steam of the pressure 

: then it would produce 2m cytinders-full of the pressure à p, 3 m 
cylinders-full of the density 3p, and, for the same reason, 


a 
* (1+ loga—log h) m cylinders-full of pressure E lon es 
If however the steam be cut off when it has filled the cylinder to a 
height л instead of a, the number of times the cylinder is filled per 
minute will be increased inthe proportion а:л. Hence finally the 
number of cylinders-full of steam, and therefore the number of strokes 
per minnte are defined іп reference to (B) by the expression 


ah 
An (1+ log a —log л) m 


or the velocity will be increased in the ratio 
1:1-Flog a —log А Со 

Hence the smaller the value of 4, the greater the velocity, subject 
only to this limit that the value of 4 must never be such as would sup- 
pose a higher pressure in the cylinder than that in tbe boiler. We 
obtain therefore Ше following practical rules. 

The highest velocity for a given load and given evaporation is obtained 
by cutting off the steam at such а point that the steam. in the eylinder 
shall, during admission, have the same pressure as the steam in the 
boiler. 

The velocity will be increased by increasing the boiler-pressure and 
the lead of the slide conjointly. 

The rules which are here demonstrated are of the highest im- 
portance, and 1 confess that it is with no little satisfaction that I arrive 
at results which I did not foresee till the very moment of interpreting 
tbe analytical formula which I have here exhibited. These rules, 
even when viewed apart frem the analysis which has led to them, 
bear the highest marks of probability; aud they have this advantage 
that they are not merely theoretically true, but correspond to the actual 
working condition of steam engines, and require no practical medifi- 
cations arising from friction of machinery and other unknown resist- 
ances, 

Before quitting the subject it will be well to see what is the value 
of the lead of the slide which gives the cylinder-pressure equal to the 
boiler-pressure, and therefore, as we have shown, produces the greatest 
velocity. 

Let Us effective pressure in the boiler be P lb. to the square inch, 
and, as before, let the load offer a resistance of p Ib. on each square inch 
of the piston. Then we have from equation (B) for the maximum 
value of À 

h a 
$ m" Ur log, P) 

From tbis equation we can easily find what relation to the load and 
the boiler-pressure the lead the slide should have for a maximum ve- 
locity. For instance let us suppose the resistaace to the piston 48 16. 
per inch, and the boiler-pressure 50 lb. per inch. In this case it will 
be found on trial that the equation is nearly satisfied by putting 4 = 
3 а, for we have 


Е =i (1 +log, 9 


= $ (1 4.2876) =.96 nearly. 

This would give the relation of p to P equal to 48: 50, or conversely 
if the effective boiler-pressure were 50 Ib. per inch and the resistance 
48 lb., the maximum velocity for a given evaporation (and therefore 
for a given amount of fuel) would be obtained by cutting off the steam 
at 1 ths the stroke. 


“ Suppose, in effect, that a load cf 50 tous gross, tender included, 
be drawn up a plane inclined ży, by an engine with 2 cylinders 11 
inches in diameter, stroke of the piston 16 inches, wheels 6 feet, fric- 
tion 103 lb., total pressure of the steam in the boiler 65 lb., or effective 
pressure 50 lb. per square inch." 

“ We bave already found above that the total resistance opposed 


by that load to the motion of tbe piston, in the case of this engiue, is 
48 Ib. per square inch.” 

I have taken this extract from M. de Pambour's account of his ad- 
mirably conducted experiments, to show that the case | һауе sup- 
posed accords with practice. It appears that in this case, with an 
evaporation of one cubic foot of water per minute, the engine would 
move the train at the rate of 20:7 miles per hour, there being no lead 
of the slide. The lead being $th, we find from (C) that the velocity 
(for the same evaporation) would be increased in the ratio 

1: 1+ log 2, or 1 : 19576 
or the velocity would be increased from 20-7 to 26:61 miles an hour— 
no trifling advantage certainly. It is necessary, however, to refer the 
reader to another extract from M. de Pambour’s work, because the 


considerations which it offer apply te the investigation here made, and 
are essential to its accuracy. 


“Tt is necessary here to remark, that as this lead offers a resistance 
precisely equal to the pressure of the steam in the boiler, and as we 
have seen that at the moment. of starting of every engine, the power 
must necessarily exert an effort greater than the resistance, it would 
be impossible for the engine to set itself in motion with the load. If 
then we would make the eugine work with tbis load, it is understood 
that the aid of another engiue would be requisite to start it or else 
the engine-man must fora tew minutes close the safety-valve, to create 
in the boiler a sufficient excess of pressure, till the uniform motion be 
attained. Then the momentary excess of pressure may be withdrawn 
and the engine will continue its motion without any external aid. 

* However, as en railways there continually occur little inequalities 
or accidental imperfections in the road, and as the engine ought to be 
capable of overcoming them, it is not to be expected that it can be 
made to perform an entire tiip, working precisely at its maximum of 
useful effect, or with its maximum load. The preceding determina- 
tion therefore is to be considered only as showing what the eugiue 
may perform on arriving with a velocity already acquired, at an iu- 
clined plane situated at a certain point of the line, or as indicating the 
point towards which our aim should tend as much as possible, iu order 
to accomplish producing the maximum of useful effect, but without 
reckoning on cbtaining it completely in practice. 

“We here neglect the little necessary difference between the pres- 
sures in the cylinder and iu the boiler, from the flowing of the steam 
from the one vessel to the other. It plainly tends somewhat to reduce 
the load of the engine, increasing іп a corresponding manner the 
velocity of maximum useful effect. 


I ought, perhaps, to add that by improvements which have been (I 
believe) invented since M. de Pambour wrote, the expansion geariug 
is placed under the control of the engine-driver, so that he сап regu- 
late the lead of the slide while the engine is in motion. The slide 


need not, therefore, have any lead till the engine hus attained its full 
velocity. 


On the alteration in the load produced by a lead of the slide. 

2. I come now to consider what alteration must be made in the load 
er resistance for a lead of the slide, supposing the evaporation and 
the velocity to remain unchanged. It will be clear that as far as coo- 
cerns locomotive engines this second enquiry principally alfects lug- 
gage trains, while the former enquiry as to the means of increasing 
velocity most affects passenger trains. 

Suppose, as before, that when there is no lead of slide the boiler 
supplies m cylinders full of steam of the pressure р. If now we sup- 
pose the velocity unchanged, there will still be the same number of 
strokes per minute, and the quantity of steam supplied for each stroke 
will also be the same as before, only it will fill the cylinder to a height 
R instead of а, its pressure will therefore be increased in the propor- 
tion a ; л. Now by the principles already laid down the work done 
a 


5 
H2 h (1 + log, a — log, A) or a p (1+ log, a — log A) 


When, however, the steam was used without expansion the total 
work done in each stroke was a p. We have, therefore to multiply 
by the quantity withiu the bracket to get the increased effect for ех- 
pansion. It is clear also that the increased load or resistance, since it 
acts through a distance a, 1s found by dividing by a, that is, the in- 
creased load, which we will call р", is expressed by the equation 

p =p (1+ leg а - log а) 
or the load for a given amount of fuel and a given velocity is increased 
by the lead of the slide, in the proportion 
1:14 loga — log й (D) 
The greater then will be the load which can be moved, as the value 


by steam of this pressure = p used expansively is 


(SEPT. 


1545.) 


of h becomes smaller; subject only to a limit similar to that im the 
first question. Since the pressure in the cylinder can never be greater 
than that in the boiler the maximum effect will be produced by giving 
А such a value that 


a 
pp е 

Hence we have for the greatest useful value of А 
is 5 а 


where the evaporation is equivalent to m cylinders-full of steam of 
the pressure p per minute. Неге p is an unknown quantity, but ол is 
known, because the velocity of tlie engine is supposed to be known. 
By ascertaining, therefore, the cubic.l content of the cylinder and re- 
ferring to M. de Pambour's tables, for the relation of the volume of 
steam of any pressure to the water from which itis generated we shall 
be able to ascertain p. А j 
To take an instance, let us suppose the evaporation of an engine 
such as that which M. de Pambour takes as the average, namely that 
3 cubic foot of water is tranferred to the cylinder in steam each 
minute. Also let the number of revolutions of the wheel per minute 
be 116. (This corresponds nearly to a speed of 20 miles an hour, tlie 
driving wheel being 6 ft. over.) The engine fills each of its cylinders 
twice in each revolution: the number of cylinders-full of steam per 
minute will therefore be 464. Suppose the capacity of each cylinder 
2; cubic foot. Then “m cylinders-full of steam of pressure р”? become 
equivalent to 4176 cubic feet of steam of pressure р. But this steam 
is supplied by $ cubic foot of water. The steam would have, there- 
fore, 556 times the volume of the water which produced it; and by the 
tables it appears that this relative volume corresponds to a pressure of 
50 Ib. per inch, or 35 |b. effective pressure, which is therefore the value 


of p. Hence, if the effective boiler pressure be 50 Ib. per inch the 
formula Е. 
Er — 
=p a becomes k= a 


or the greatest useful lead of the slide is in this case given by cutting 
off the steam at 4;tlis of the stroke. р . f 

It will be seen from (D.) that tbe load would in this case be in- 

creased in the proportion 

l:1-4logj;;orl. 1:356 
or for the same amount of fuel and the same velocity the load may be 
increased about j;ths by the lead of the stide. — 

I believe that І have now considered all the principal cases of the 
question of the lead of the slide, though for brevity some points are 
omitted to which I shall recur hereafter. As far as I am aware the 

uestion, notwithstanding its importance, has never becn accurately 
essed. This may appear a strange assertion, but the reader will 
not deem it incredible, if he agree with me in considering M.de Pam- 
bour the great authority in matters relating to the theory of thesteam 
engine, and also agree with me that in the present instance M. de 
Pambonr is in error. Tredgold, 1 believe, discusses the question 
without reference to the rate of evaporation inthe boiler: if so, 1 need 
scarcely say, after the laws laid down above, that I consider his rea- 
soning totally flagitious. 1 confess that the errors which abound in 
his works have long since led me to estimate his physical theories 
very lowly. The problem of the steam engine is one which for its 
importance to the welfare of mankind, for its interest, and above all 
for the егасһіиде of which it is susceptible, deserves tlie energies of 
the profoundest mathematicians, but they have strangely neglected it, 
and it has consequently been approached by the veriest sciolists, 
whose erroneous reasonings bave only widened the breach between 
the engineer and the philosopher. "То this remark De Pambour is 
indeed an illustrious exception; but where are his fellow labourers ? 
The investigation which І have just made, for example, опе to have 
devolved into far other hands than mine. I have striven to render it 
at least not inaceurate, but it ought to have been undertaken һу those 
who could have given ita value much higher than this negative quu- 

ation, 

liticatio nc 


REVIEWS. 

Leiters on the Unhealthy Condition of the Lower Class of Dwellings, 
тил an Appendir, contaming Plans and Tubies. Ву the Rev. 
CHARLES GIRDLESTONE, А.М., Rector of Alderley Cheshire.—Long- 
mau, 1515, 8vo. pp. 92. 

Tue sanatory condition of our large towns has for some time past 
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occupied а large share of public attention, and deserves to occupy a 
much greater. The abstract of the second report of the Health of 
Towns’ Cummission, which we gave in our last number, presents а la- 
mentable and alarming picture of the degradation of tlie lower classes 
in manufacturing towns. While we are huggiug ourselves with the 
pleasant conceit that the schoolmaster is abroad, that science is rapidly 
advancing, and that railways and electric telegraphs are fast bringing 
us to a species of intellectual millenium we seem to forget. that for 
the present, at least, all our improvements principally aflect the upper 
and middle classes of society. The vice and squalid debasement of 
the manufacturing population, as exhibited in the Commissioners’ Re- 
port, сап scarcely have been paralleled, and, we are bold to say, has 
never been exceeded at any period of our social history. It is a posi- 
tive fact that in many places education lias rapidly retrograded, іп- 
stead of advancing. It appears from the Report of the Registrar- 
General, that out of every hundred couples married in Lancashire, 
during the last few years, “only 12 men and 8 women were able to 
sign their names,” whereas Мг. Coulthart has shown that eighty years 
ago 54 men and 17 women out of a similar number wrote their names. 
Such statistics as these furnish a far more forcible picture of the de- 
plorable condition of the poor in populous districts than tlhe most elo- 
quent rhetoric could supply. The inseparable companions of general 
ignorance are these—Poverty—Squalur—Disease—Crime, If the 
reader will examine the official report, or still better, obtain informe 
tion by his own personal inspection, he will be able to trace each of 
these four consequences of ignorance, with terrible distinctness, in tlie 
social condition of the lower class of labourers and artizans. Тһе 
latter of these consequences is a subject too distasteful to be insisted 
upon in more thas general terms; be it enough to explain that it is 
but too certain that the promiscuous herdiog of the poor in crowded 
tenements, is a most fruitful cause of vice, which violates the purest 
ties of nature. These violations of the laws of humanity, it seems to 
be now ascertained, are vastly more numerous than the reports of the 
assizes would lead the public to suppose, and are almost inseparable 
from the present arrangement of the tenements of the poor in populous 
places. 


The sanatory condition of the poor is however the more immediate 
subject of the excellent and most philaathropic pamphlet before us. 
The writer has chosen for his motto the following forcible passage 
from the writings of one whose affectations of language cannot wholly 
obscure the beauty of his thoughts—Carlyle. 


Health is a great matter, both to the possessor of it and to others. On 
the whole, that humorist in the Moral Essay was uot so far out, who deter- 
mined on honouring health only ; aud so, instead of humbling himself to the 
high-born, to the rich and well-dressed, insisted on doffing hat to the healthy: 
coronetted carriages, with pale faces in them, passed by as failures, miserable 
and lamentable; trucks with ruddy-cheeked strength dragging at them, were 
greeted as successful and venerable. For does not health mean harmony, the 
synonym of all that is true, justly ordered, good? is it not, in some sense, 
the nct total, as shewn hy experiment, of whatever worth is in us? The 
healthy man is a most meritorious product of nature, sa far as he goes. A 
healthy body is good; but a soul in right health, it is the thing beyond all 
others to be prayed for; the btessedest thing this earth receives of heaven.” 


Mr. Girdlestone’s pamphlet is professedly founded on the first Re- 
port of the Health of Towns’ Commission. He first of all brings proofs 
of the accuracy of the inquiry, by explaining the manner in which it 
has been conducted, and then enters upon the several subjects of un- 
healthy influences, defective drainage, insufficient supply of water, 
&c., but as we have already devoted much space to the subject, we 
can only avail ourselves very partially of the valuable iufarmation 
which he has collected. We have selected the fuliowing passages 
from the chapters on Drainage and Ventilation. 


We are daily bringing into our streets and our abodes both water from 
springs, and wells, aad rivers, aud also various other matters, liquid and solid, 
for food and for many other uses; of which matters, a very large amount, 
aud ultimately the whole, or nearly so, becomes refuse, and must somehow 
b> got rid of. Now a perfect system of sewers is adapted for the disposal of 
all such refuse matters, whether liquid or solid; the one helping to float 
away the other, aud the rain as it falls washing all out clean. And such a 
system, to be perfect, must clear off every kind of refuse out of the preciuets 
of the house aud of the town, before it has beguu to decompose and putrify ; 
aud then the town atmosphere would not only Бе as dry as that of the coun- 
try, but as free from everything that is offeusive aud injurious, as far at least 
as this refuse matter is concerned. But if there he no efficient public sewers, 
if the refuse be merely put out of sight iu cesspools aud dust bins, or in 
sewers, which, for want of a proper fail, are full of stagnant filth, and aet as 
extended cesspools; if there he no drains from cach hause into the public 
sewers, and оо traps or valves, or flaps, at cach opening of sewer aud of 
drain; if there he uo good pavement, nor апу welt formed roadway imper- 
vious to moisture; in such a case, and in proportion as these several points 
have in any case been neglected, there, not only the rain, but al the water 
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sed for washing, cooking, and manufacturing, however filthy it may have 
become, and all the refuse and excremental matter of every kind, accumulat- 
Ing hour by hour, and day by day, and year hy year, except so far as it may 
be partially removed һу the offensive and degrading process of manual labour, 
must be left to rot on the surface, and to sink iuto the soil, liable to be stirred 
up anew hy each shower that falls, and ready to yield to the suu as it shines, 
and to the wind as it blows, vapour charged and tainted with disease and 
death. 

We find ап intelligent physician giving it as his opinion, aud proving it by 
a very remarkable Table of Mortality, that the true cause of the periodical 
cholera, so generally ascribed to the abundance of fruit, is to he found iu “ the 
miasmata evolved from stagnant water, or impure drains, һу the beat of 
summer.” 

As to the wasteful expense incurred by conferring monopolies on water 
companies, it is shewn, that iu Liverpool the public are paying six times the 
cost incurred by the company. And as to the supply thus exorbitantly paid 
for, “Іо the poorer ueighhourhoods there is usually a cock in each court, and 
the inhabitants carry it and store it in jngs or wooden vessels, from day to 
дау. But compared with the dense population the supply is totally inadequate. 


We regret that we are obliged to pass over much that is interesting» 
but the following passages recapitulating the miscellaneous unhealthy 
influences are so forcible that we cannot venture to omit them. 


From the employments of peace let us turn for a moment to the scenes of 
warfare. If ever a town is to the utmost degree unhealthy, it is a town in a 
state of siege, or of blockade; its homes doubly crowded by its defenders and 
their retinue, and the wounds which man purposely inflicts on man added to 
the ills which by negligence he entails upon himself. But not only besicged 
towns and fortresses, camps also in the open country, and barracks in the 
healthy suburbs of a town, have often given deadly proof of the injury to 
health sure to arise, however sound men may be in constitution, however 
well clothed and well fed, if they abide in a site which wants drainage, or 
where their refuse is поі duly removed, or where there is no adequate supply 
of fresh air. Not to go back to ages when these matters were never so much as 
thonght of, the records of the last great European war would prove, if they were 
examined with a view to this point, that however many lives were lost in 
hattle, many more were sacrified in swamps and in crowded hospitals, be- 
neath suffocating tents, or between the decks of heavy laden transports. A 
case is mentioned incidentally, in the evidence, of * 2,000 British seamen 
dying in one fleet from fever and want of ventilation.” The state of things, 
till of late, universal ou board of ship, is indeed one of the most striking 
proofs of how much health depends on dne attention to the supply of pure 
water aud fresh air. However exhilirating the atmosphere on deck, the 
amount of sickness, often very great iudeed, always bears proportion to the 
closeness and the filthiness below. And they who are һогпе round the world 
by winds upon the ocean become victims of ‘‘ship fever,” as it is called, he- 
cause in the interior of the vessel, where they eat, and rest, and sleep, they 
stint themselves in fresh air to breathe, and in cleau water to wash with, 
whilst they have an unlimited supply of both cluse at hand. 


Even when the individuals who generate the poison remain free from its 
effects, they may communicate the fever to others, as was the case in what is 
known, from that cireumstance, as the Black Assize at Oxford іп 1477, where 
the Lord Chief Baron, the sheriff, and about 300 more, (all who were present 
in the court,) were infected by the prisoners, and died within forty bours; 
and also in the famous Old Bailey session of May, 1750, in which most of 
those preseut who occupied one side of the court, (including the Lord Mayor, 
two of the judges, aud one of the aldermen on the hench,) so as ta receive 
the emanatious from the prisoners’ bodies, contracted fatal typhus. 


On the repulsive subject to which we have alluded concerning the 
effects of crowding large numbers of the poor into confined places, the 
writer has most pertinent remarks. The picture which he presents is 
a melancholy one indeed, but there is no room for hoping that it is 
overcharged. The facts presented are decisive as to the extent of 
the evil—the records of demoralisation in this pamphlet, it is not ne- 
сеззагу for us to repeat; it is enough that they have been published 
once. We prefer rather to give in Mr. Girdlestone’s own words, а 
genera) statement, fully authorized by the evidence before him. 


We аге thus brought to the lowest point of moral degradation, the cor- 
ruption and decay of natural affection; that havoc of the conjugal and pa- 
rental ties which severs the first bonds of al! human society. Henceforth 
there is no fouudatiou left for the true principle of social and political mo- 
rality, namely, the love of each man for his neighbour as a fellow member of 
the body pnlitic. Nor is it possible that this state of things can extend 
widely, or last long, in one class of the community, without iu some measure 
infecting all the rest. Repulsiveness hegets repulsion; hate, hatred; and 
jealousy, suspicion. Inu the lack of all neighbourly communion between the 
employed and their employers, there is room for a state of feeling which is 
described by one of the witnesses as common among meu “ not necessarily 
hardhearted.” “They form а low estimate of the value of life and health. 
А man dies, and another replaces him without cost to his employer: hut if 
it were a horse or a dog, the owner would have to pay for a new nne. This 
makes all the difference." And as to the ueighbourly visitation of the poor 
by the wealthy, the surrounding circumstances of indecency often absolutely 
preclude the gentle and soothing agency of such kindness on the part of 
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female neighbours. Independently indeed of this hindrance, the general un- 
healthiness of the atmnsphere of towns has a most injurious effect on the re- 
lations of society, by inducing all who can afford it, including in some cases 
even the clergy and the medical practitioaers, to remove into the suburbs. 
And yet the actual presence, and the familiarly known habits of a Christian 
family, the sanctifyiog influences of a Christian home, as an accessible centre 
of the charities of lite, and an energetic source of their diffusion, these are 
amongst the chief means of doing good to our fellow creatures, whatever be 
our rank or calling ; for these uo subscriptions to societies, no attendance at 
committee meetings, can avail as substitutes; these tell better even than 
visiting in private, or than preachiug in puhlic. 

The tables at the end of the pamphlet exhibit, by direct calculation, 
the effects of drainage and ventilation on health in large towns. 
Different schemes for ventilation, and methods of improved sewerage 
are also exhibited, but these have for the most part been already laid 
before our readers. We must therefore refer those who are desirous 
for further information, and are unwilling to examine the voluminous . 
Official Reports, to the excellent abstract contained in the present 
pamphlet. The following eloquent reflections with which it concludes 
shall be our last extract. 

There was indeed a country once, in which every man dwelt under his own 
vine, and under his own fig tree; there was а aw hy which no man’s portion 
of land could he permanently alienated; and there was а woe denounced 
against those who ** join house to house, and lay field to field, titl there be no 
place, that they may dwell alone їл the midst of the earth.” 1 need not say 
what commonwealth that was, nor whence that civil polity was derived, пог 
how differently our own is constituted, nor how much we lose by wholly 
overlooking those divinely revealed priuciples of society, which, with due ac- 
commodation to varying circumstances, must ever be of value to all mankind. 
Enongh that we bear in mind this consequence of our own system of things, 
namely, that with few exceptions, the working man cannot ever һауе the іп- 
terest of owner, or even of leaseholder, in the place of his abode; and hence 
has па voice ia settling its original construction, nor any power to alter it, or 
to adapt it to bis wants. So much the more ohviously is it the duty of the 
landlord to study, not simply his own gain, but tbe health, the convenience, 
and the decent habits of his tenantry. And so much the more is it incum- 
һеш on the higher classes nf society, generally, to devise and to promote the 
means of bringing it to pass, that if a man be diligent, frugal, sober, honest, 
and desirous of living in a healthy and decent home, he shall at least have 
the optiou of procuring one. This is at present a sheer impossibility, to 
many of those who dwell in towns, and to not a few dwellers іп the country ; 
a fact which onght to be well weighed by those whom it must deeply con- 
cerns, the great proprietors of the soil, And to those who are merely occu- 
piers, and who would fain have better dwellings to occupy, 1 would say, This 
is a point much better worth your striving after earnestly, than those various 
questionable objects, ta which your attention is apt to be turned hy your de- 
luded or designing leaders. Be assured, that your hest way to emerge from 
the hardships of your present condition, is, first, to practise, under any cir- 
cumstances, honesty, sobriety, frugality, and diligence; and next to direct 
your energies to objects, in which all classes, and all parties, must admit the 
reasonableness and justice of your claims. Such must be your contribution 
to a cause, to which Т hope tbat all will contribnte something. For my own 
part, if І cao do little more than write in your behalf, I feel thankful to have 
been led to do thus much. I know not how 1 conld have hetter spent the 
time, than in digesting these letters from the voluminous Report оп the uo- 
healthy condition of your dwellings. Nor could 1 by any other means have 
satisfied myself, after evidence so clear of evils so painful to contemplate, ex- 
cept by doing the best 1 could towards promoting their redress, 


Itis clear that the subject of these pages must occupy far more at- 
tention and more active exertiou than have hitherto been devoted to 
it. The inadequacy of private benevolence to remove the evil is evi- 
dent, and it is intolerable that any dissension should occurto delay the 
enactment of suitable legislative provisions. Whatever may be the 
heat of political discussion, the health—the morality—the existence 
of the people is a question in which there can be but one party—the 
nation, 


The Farmer's Boy and other Rural Tales. 
Illustrations by Cooper, TAYLOR, and WEBSTER. 
Voorst, 1, Paternoster Row. 1Smo. 


The above work has been sent to ns from the publisher, but the 
subject does not come within the province of this journal; the book is, 
moreover, a reprint of the known works of Bloomlield, We сап, how- 
ever, bear testimony to the great beauty of the vignette woodcuts with 
which these poems are adorned. They absolutely rival the sharpness 
and delicacy of steel engravings. The typographical elegance, also, 
of this work is in no way inferior to that which characterizes the other 
books of the same publisher. 


By Вгоомғіғір. With 
London: Van 


1815.] 


ON THE PROPER DEPTHS BELOW WATER 
CILLS USED FOR DRAINAGE. 
By F. Basurortu, B. A., Fellow of St. John's College, Cambridge. 


Engineers are divided in their opinions respecting the proper 
depths below low water mark at which the cills of sluices, employed 
in draining tow laud, ought to be placed. Et appears to me that a few 
simple ша һеш аса) considerations will set the matter at reste The 
difference between the densities of fresh aud salt water is well known; 
and from the acknowledged fict that the tides flow up the bottom ef 
rivers, elevating the fresh water in their progress, and that large 
rivers, such as the Oronoco, at their mouths, form immense bays of 
fresh water, the fresh water swimming on the surface—we learn that 
“the difference of those densities is such as cannot be neglected. 

Let the figure represent a section of the water-gate 

О | О A, capable of turning about О. Let thesurfacesot the 

fresh and salt water be at B and В’ respectively, when 
the momenta of the two pressures tending to turn the 
gate equal 


MARK OF 


АЛЕ Бе |) TM 
І А em est fi C. 
л p : fresh) _. 
" р" ) the density of the { e } water. 
1 = width of the sluice. 
AB 
Pressure of the fresh water on A B = sp (l A B) AT 
T Ir 
A ке 


а 


Distance of cent. of press. below B= БА: 22, 
7. Moment of the pressure of the fresh water tending to turn the 


Таз ЁЛ 
à x (i3 


gate about O — 


Similarly, moment of (Ше pressure of the sea tending to turn the 


gate in Ше opposite direction = = Ly 2 а-2). 
These are supposed equal 2. 2 ы z (4 -3 Li? = ee) 


Or p 2? а-Э =p! x2 (i) 


(1) 


cill is 6 feet below, and that О is 14 feet 


or 22—83 А х2 — E (28 —8 h a") 


First, suppose that the 
above low water mark— 
103 


, 
2z'=6,4 == %0 апі 2. 279 
100 


= 1:08 
2° —3 X 20 »? = [08 x 36 {6 — 60} 


or z? — 60 a? = 900939 


It will be found on trial that y = 6:1 feet v 
equation. Hence we see that the fresh wate 
foot higher than the sea water, 


ery nearly satisfies tliis 
r must be about 54 of a 
foot. than the when the tendency of the gate to turn 
in either direction is zero, Although this point would frequently be 
found wortliy of consideration, it is not the most important. 

,. Let P, P’ denote the pressures of the fresh and salt waters at points 
in the horizontal plane passing throngh A. Then we have 


Eos We сю 
[TEC EFT 


P^ р! P 
Hence we see that if the gate were opened in the present state of 
the ease, instead of the fresh water rushiug out Ше salt water would 
actually flow through the whole length of the cill. Ifthe fresh water 
hecome elevated 24 inches above the surface of the sea then all along 


the cill (the widest part of the openi 
a Р pening) the pressures of the two 


Secondly, we will n 
low water mark—the 
face. 


ow suppose that the сіН is placed one foot below 
point O being, as before, 14 feet above the sur- 
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2 lfoot)} 
h — 15 feet f 
7. sabstituting in = (1) we get 
z—3% I5 x? = 103{1 — 45} 
= - 1:03 x 41 
= —45-32 
x = 1:02 fl. nearly 
зо ЕШ ОО ОО = {бо 
In the first case we get 
а= a5 = 01-60. = fout. 

These examples аге not supposed to belong to any particular case, 
hut it was necessary to make numerical applications of equation (t.) 
to show clearly the result of calculation. We thus see that it is pas- 
sible that the moment of the water tending to open the gates may be 
greater than that tending to Ксер them closed, but that when the gate 


just opens the pressure of the salt water in the same horizontal plaue 


with the cill must be greater than that of the fresh water in that plane ; 
and consequently, at every orifice, below some point C, the salt will 
flaw into the fresh water, and above that point the fresh water will 
flow into the sea. ln no case сап В be less than about zz foot higher 
than B’, for in that case the moment of the pressure of the fresh 
water wonld be less Шап that of the sea, and consequently the gate 
would be closed. 

When there is a fall in a river of three or four inches per mile, it 
becomes of the greatest possible importance that not even one inch 
should be thrown away by an erroncously constructed sluice. И is to 
such cases that this investigation is intended to apply. If the depsi- 
ties of the two waters had been the same, the lower the cill the more 
water would be discharged. 


OBLIQUE ELLIPTIC ARCHES. 


Sir—In the essay on Oblique Bridges by G. W. Buck, Esq., he con- 
siders it not imperative on the engineer to erect oblique elliptical 
arches, as they may generally be made segmental, and for that reason 
has not considered the subject; as they sometimes are erected I send 
you the following elucidation descriptive of a bridge of that form, of 
similiar dimensions to those over the line on the Edinburgh and Glas- 
gow Railway, showing how it may be constructed according with his 
scientific principles by converting the ellipse into circular ares. If 
you consider it worth the attention of your readers I will be obliged 
by its insertion in your valuable Journal. 

Fig. 1. Development of elliptical arch crossing at an angle of 
6020. A C D D' represents the skew of the bridge, and C F GD 
its developments the line C K, to which the courses of the arch must 
be parallel, should be theoretically at right angles to C F, but when it 
does not suit the division of the courses it requires to be adjusted to 
the nearer course, in this case it is made to join the seventh; the 
checks on the impost are at right angles to C D. 


Fig. 1. 


275 
Dimensions апа Calculations. 
A B width of arch on the square .. 20 28 feet 
O E height of arch с 
А A’ depth of arch at springing 1:25 


at crown .. ло 1 


А 
ЕТ ditto оз 
AB28420E 12 
BF ——————— x 


4 AB?28? -20 E12? 


отАЕВ= м — 7 + z 

TM —32:626 
A C width of arch on the skew=sin obl. 60°50’: R:: A В 

28:A € = 32:065 
B СЕ: cosin obl. 60? 50' :: А С 32:065 : B C =15°627 
CL external width of bridge including projection of arch-stone ; 

12 in. со oc án Қ. 225 
Avgle BFC=B Е 32:626: BC 15:627 :: Е: tan BFC 259 35! 35” 
C F=sin ВЕС 25° 35' 35”: R:: BC 15:627 : CF 36'175 
Convenient number of voussoirs, 31 

36-179 
йип ӨНӨ Т 2 = 1167 
C D from face to face of springer =R : cosin obl. 600 50” :: CL 

WA) e (GID) =19°755 

D K=7 courses х the thickness 1:167 = $169 


Angie DCK adjusted — CD 19:755 : DK 8169 :: Е : sin DCK 24° 25’ 14” 
C M axial length—R : cot D C K 24° 25’ 14":: BF or MI 
32:626 : € M an 6o Я 


Development of half the Arch C, 1, m, п, о, р, ф to obtain the bevels for 
Heads of Arch-stones. 


Divide BE into a convenient number of parts and lay them оп В f, 
draw lines parallel to B C and the ordinates will be found by similar 
triangle as АВ : BC 2: Ab’: bm and FB : ВС: : ЕБ; bm. 
Then b љ'– 5 = hm. 


Divisions on B E or BS. 


71'85 


Ordinates calculated on C 0. 


В а=1:80 g t=*561 
а Б= 181 hm='736 
b c=3'22 i n=°689 
с d=3'20 j 02478 
d е= 315 k р='288 
e f—314 


Fig. 2. Elliptical arch on the square divided into circular arcs. 
BS = 1:25, second are = 1:13, third = 1:05, fourth &с. = 19. 


Fig. 2. 
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Distances of Ordinates. Ordinates of Circle. 


Oa BO. Radius  .. 25 5р 14 
В е= “55 aa" —R? ог О a?—0 а2--а a? V —13:645 
e d«1:23 bb" =R?2—0 82 =8 b"2 y =19:527 
d с=2:87 сс" = R2—0 cP =e c24/ =1042 
сб-21 а 4" =R? 0 d? =d 4'"2./ = 6:831 
b a=3'12 e e"— R? —Q е? зе е2 f = 3:885 
а 0—313 


ORDINATES OF ELLIPSE. 
The one semi-axis is to the other as the circle to the ellipse,— 


or BO: ОЕ :: aa": аа (14:62: 13:645 : 56:818) 25:848 
BB (14 : 6 :: 12527 : 5/368) — 5368 
се (115:6:: 10:42. : 4:465) —4:465 
dd'(14:6:: 6:831:2:802)—2-892 
ee (14:6:: 3:885 : 1665) 2 665 
To find the Angles. 


lst. E'Eborgb'E. ЕБ 625 ; EE (6—53068):632 : ; R : tan 
ЕРЕ! 5946797” and 902-ЕРЕ” 5° 46 277 = ЕЕ or gv E= 
eX IBY ББ 

9nd. b'e ог йс. b's 312 зс’ 908 : : R ¢ tan sU с’ 16° 14’ 
25" and 1809— (g b'E 84? 13' 33" + E bb" 84° 18’ 33”) = t" у! 
119 32' 54" and 90? — b" 5/4 11° 32’ 54" = (^s 78° 97 6", then 
180°— (¢b’s 78° 27' 6" + з 0 с' 16° 14' 25") = RONG ог АС = 
35 157294, 


3rd. Ве. Ве 55 : ве 1:665 :: R: tane Be' — 71° 42" 12”. 
То find the Radii. 
ist Rad. gb’. 1802—25 ЕР 84° 13" 33" =E gb’ 11° 32’ 54" and 


sin E Eb 84° 13°33” : R : : ЕС 6-85; EL 6:281. ШЕШЕНІ 

32’ 54” : sing EL’ 84^ 12 82" : ; EU 6:281 ; gb’ = 31219. 

То find the lincs drawn from the centres of the acveral arcs perpendi- 
cular to the semi-azis O B. 

lst. jland Bl. je’ 59927-46 2795 = j Е 3-132 and R 
or B ke 86° 33' 36" +: jk 8:132 : j I= 1:865. 

And R : cosin £236? 33' 36" : i jk 9:132 : ДІ 2:564 жа BE 
2-795 Lk 19:564 = B 1 = 5:859. 

9nd. im and Bm. 90°- 042 or qdq' 36° 30' 14" — d2 d' or i2 
53° 99' 46” and sin 494 53° 29' 46" ; R : : dd' 2892 ; d'2 3:597 
and id 19:067 —2d' 3:597— 2 4 8:470 R : sin (2m 58° 29' 46" 1; 2r 
8:470 : i m = 6:808. 

And R : cosin 22 m 53° 29’ 46" : 2: 27 8:470 : 2m 5:089 and 
R : sin 2d! d 36°30’ 14" :: 2d' 3:597 : 2d 944 and Be :55-- ed 
1-23 + 2 d 2:14 4+ 2 п 5:039 = B m = 8:959. 

Fig. 3. Development for circular arcs. 


: sing ki 


Fig. 3. 


The angle СК, fig. 1, or GE Ніз the angle of intrado, and GE I 
the angle of extrado, and the difference of these, ог H ET, is the twist 
wrought on the beds of the arch-stones; a sectional view through the 
crown of the arch to show the radiation of the conrses would exhibit 
the checks on the soffit to which the template for intrado applies, but 
the calculations generally will be sufficient for practical purposes. 
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ж Rad 2:795 х 2 = 559 | Ac = бр. 2 BO14:A/16-032:: fig.2 Be465:Ac EE 5:325 
стар 5.59 x 3-1416 2-2 = 878] A а= fig. 2 ВО 14: Af 16032 ::fig. 2D 6 725: Ad 8:875 
А E=sin obl. 60° 50:R:ABS559:AE .. до 6:401 А ес fig. 2 BO 141: AF 16022 :: fig. 2 Ba 1087 : Ae 12:447 
B E=R : cotan obl. 00° 50 :: AB 5759: BE .. зе M Af = 16.032 
Angle BC E=BC 8-781: BE 312 :: К: tan BCE .. 19° 38’ 38 ES 
EC=sin BCE 192 38' 38" : R:: BE 3:12: EC 2% 9.318. k 
Angle G E11 2 D C K, fig. 1 бы 6o 7: 24 25 14 В 
GE=R: cot СЕН 24° 25' 14” :: GH or BC 8781: GE... 19:337 
Вр = А6 5:59 + 2 BB’ 2-50 =diam of extrado 8:09 x 3:1416—— 
2=BD 12.708 
Angle LEI=GE 19:337 : GI or BD 12:708 :: К : tan GEI- 
33°18 44”, апа G E1 33° 18 44" —G E I1 24° 25' 14" = 1 US t 
NEI T 0 T . 8^ 53, 30" RA ee PAY a 
$ Ж n A t 
1-25 1-25 NUSE о. 
өз 3 NE: PX \\ i | 
Twisting Rules. ә | 5 Er NR h T J 
o De ede Nw 9 | 
tp bcd SS LM Н | 
Eco] vw ii І i 
NUS 
R : tan J] EI 8? 53’ 30" :: the length 1:25 : the diff. of width oo HK V M | | 
Distance apart on the intrado .. .. оо 12:5 3i M i н 
Ditto on the extrado in the ratin of Il E to El 22:7 Y T i 
Templates A C —2:823 Vu! П 
\\ | 
Template for checks of intrado. Template for checks of extrado, Wo | 
в M ! 
А | 
ze | A 
A = à f 
э Н 1 
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д T 2.823 2 la y sé | \ 1 
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Being one of the divisions on the impost the template placed thereon, 
on A B and scored along B C. 
Point of eccentricity on the centre line for radiation of joints. 


Rad. 2:795 cotan obl. 60° 50' tan GE1 33° 15 44" = 1:025 = gs, 
fig. 4. 
"The calculations to obtain Ше twist and eccentricity for the other 
ares are performed in a similar manner. 
2nd Rad. 5:027. Angle HET= 4° 51' 28”. 


1:25 


3" 
@ | 
25 


Twisting Rules. 


Eccentricity = К ғ, fig. 4, 1-856. 
3rd Rad. 12:067. Angle HEI= 1° 54' 45". 


1:25 1:25 
UM © ©з Eu 
Twisting Rules. a 5 9s E: 
——— ——— —À — ee OY 
Eccentricity = bq, fig. 4, 3:337. 
4th Rad. 19727. Angle HEI — 1? 5' 8”. 
1:25 1:25 
Twisting Rules. ES 2 ls E 
Uae T ED ENS N 
= MM 
Eccentricity — m p, fig. 4, 5-243. 
Sth Rad. 31-219. Angle НЕІ- 0° 40' 11”. 
1:25 125 
Twisting Rules. % = $ 2 


Eccentricity — n0, fig. 4, 8:166. 
Fig. 4. Elliptical arch on the skew, showing the direction of the 
face joints. 
A A’ = sin obl. 60° 50°: R:: бр. 2 BS 1:25: AA’ ge 1:431 
Аа = fig. 1A C 32,065 — A f 16:032 and fig. 2 BO 14:A 
16:032 ::fig. 2 Be °55: Ла 56 ee : `63 
A U= fig. 2 BO 1: A 16:032 :: fig. 2 Bd 128:A 5 


X 
———— — ——— е. 


mE 


о! 


The vertical heights from semi-axis to ellipse are the same as in 
fig 2. 


Ag = fig. 3AE S491 = Ag ao 6o ain) 20 

Ah = fig. 2 BO 14 : Af 16:032 :: B 65:352: Ah 0 6136 
А i = fig. 2 BO 14 : Af 16:032 :: В т 8:059: Az .. 10:259 
Aj = fig. 2 BO 14: Af 16:032 :: Вл 11-698 : А) eo 0013395 


The distances from the semi-axis to the several centres are the 
same as calculated for fig. 2. 
Figp.25j = hk 1:865 
mi-il 6808 
nh =jm 1596 
Rad 31219--0 E 6 = fa 25:219 
The points of eccentricity are as calculated fig. 3. 


Rad 2:795 eccent.g s = 1:025 


Най 5927 do. k r = 1:856 
Rad 12067 do. 19 = 3:337 
Rad 19:727 do. mp = 5:243 
Rad 31:219. do. n a = 8:166 


First joint on face А/. Ag 392 : gs 1:025 : : A A' 1431: At 
*458. 
I am, Sir, 
Your obedient servant, 


Perth, Aug. 5, 1845. JaMES Morice. 


CaAnLTON CLun.—lIt appears that the members of the club are disposed 
to he very fickle respecting the selection of designs for the enlargement of 
their club. They first selected а few emioeot architects to furnish designs, 
and awarded a premium of £200 to Mr. Salvin for what they considered the 
hest design; and a second premium of £100 to Mr. Поррег, for the second 
hest design. Not satisfied, however, with these designs, they determined to 
select some other architects to make a new design; and after a severe con- 
test, it was decided by 220 votes, to employ Mr. Basevi and Mr. Sydney 
Smirke conjointly against 210 votes for Mr. Barry. Theclub appears still to 
be undecided, having hy a late vote, we are informed, postponed the rebuild- 
ing for another year, when we suppose there will he another contest who 
shall be the architect. 
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ANALYSIS OF TIIE REPORT OF THE SELECT COMMITTEE ON 
ATMOSPHERIC RAILWAYS. 


The following analysis of the Report of the Committee of the House of Commons on 
Atmospheric Railways has br en collated in alphabetical arrangement for facility of refer- 
ence. The original document is admirably drawn up, and the excellent copious index 
which accompanies it has materially assisteJ us ia completing our abstract. 


Aceidents.—Reasons for considering that there would be more risk of 
accidents upon a single atmospheric line than upou a double locomotive line 
—( Stephenson.) 

41 considered that question in the first instance, when the roatter was 
brought before me very carefully, and 1 certainly came to the conclusion that 
the intersection of the lines would be attended with more risks on that sys- 
tem than on the locomotive system with two lines; I think the risk would 
he considerably more; 1 am aware that it bas been proposed to make use of 
what are called fixed points in the crossings at the stations, but if the car- 
riages are to run into a siding, or even to run past, which many of them must 
do at the rate of 30 or 40 or 50 miles an honr if this principle be adopted, 1 
say that the danger is very great. The risk of getting otf the line is princi- 
pally confined to those points at crossings. Оп locomotive lines we have no 
accidents ef any consequence away from those points leaving the stations, 
the accidents are almost always where the points and crossings are; those 
require to be attended to hy manuallabour. І prefer that a great deal to 
the system of fixing points as it is termed, that is, self-acting ; self-acting 
machinery has been applied in many cases to these very things for 9 or 10 
years. l have known them occasionly adapted to work by themselves; the 
engine going in or out of thc siding opened or shnt the points as the engi- 
necer wisbed; it is very easy to construct an apparatus of that kind, bnt it is 
practically useless, and it has been already abandoned. In the first instance 
I tried it iuysclf on the Birmingham line, but iin the winter time, from a fall 
of snow, and a severe frost after it, we found that the self-acting switches 
were always wrong, and they got fixed and would not act at all, and there- 
fore anything like a self-acting apparatus 1 hold to be in all сазев extremely 
dangerous; and the fact is that all railway companies that I am aware of 
have abandoned thein. 

Reasons for forming the opinion that the atmospheric system docs not 
give greater safety than the locomotive; at the same time there is no reasou 
for apprehending greater danger—(Locke.) 

“ 1t appears to me that the only reason why the atmospheric system could 
be supposed to give additinnal security consists in the connexion between 
the tube and the carriage, the tube tending to keep it in connexion with the 
line. Now, there must һе, as it seems to me, such a play between the pistou 
and the train, in order to allow for the inequalities of the surface, as to ren- 
der any impediment upon the rail very likely to throw the train eff quite as 
likely as upon the present system of locomotives. 

“I think that the locomotive system has one great advantage, in point of 
security, which many persons may think a reason against it, and that is its 
weight; I consider that the weight of the locomotive is one great source of 
security, in all cases where it is carrying passengers. 1 will give one or two 
illustrations; 1 have known a very heavy rail, weighing abont 701b. to the 
yard, which had been pnt across the railway maliciously, cut in two by the 
weight of the engine; 1 believe if it had been a lighter carriage, it would 
have inevitably thrown it off the line. That is one reason why [ say that a 
locomotive is а source of security, rather than of danger. Again, 1 should 
say that in the case of most of the accidents that arose in the early part of 
the working of railways, the vis inertie of the engine and the tender had the 
chief part of the shock when the trains had got off the rails, and that saved 
the passengers from what I would consider destruction. So much was that 
considered to he essential, that the Government, the Board of Trade, ordered 
that an additional carriage, besides the tender and engine, shauld be placed 
in front to prevent the train heing broken to piece. Now, 1 consider that 
the effect of the engine (which always takes the brunt of the arcident,—the 
effect is broken, because the engine comes first) is not only to force away 
any obstacle, hut to resist the effeet of the impetus upon the carriages that 
are behind it; 1 believe that if the engine and tender were not there, the 
effect upon the first carriage would be as serious as it is now upon the engine, 
the momentum being considered. 

“Do you suppose that the evenness of way could be as well maintained if 
you had the passage of locomotive, as it could he if you had simply the pas- 
sage of passenger and luggage wagons ?—No, I think not; but still 1 would 
give that answer with some limitation; it is very true that there would be 
more stress upon the blocks of the road by a heavy train than by light car- 
riages; but 1 do not thiok the wear and tear depends upon the mere weight 
which has to be transported upon it, because the subsidence, after every 
shower of rain, and every frost, would һе the same, whatever weight was 
carried over it; and my opinion is, that the inequalities of the road are pro- 
duced more by the changes of the weather than by the effect of heavy weights 
passing upon it; and moreover there are frequently as many as eight tons 
carried on one carriage; and when you are carrying eight tons upon four 
wheels, my opinion is that it has nearly as mueh effect upon the rail as the 
locomotive, because in the locomotive the weight is more equal; there is not 
much more weight upon a locomotive with six wheels, than upon an ordivary 
luggage wagon with four." 


lir-pump.—Oljections to the expansive principle of the engines applied 


to the air-pump on the Dalkey line; variable resistance in the air-pump, 
—(Robinson.) 


“Тп the details of the machinery, l conceive there are many ohjectionable 
points. Of conrse, as a mere theorist, І should speak with some hesitation res- 
pecting them ; but two or three of them must be obvious te any person. In 
the first place, circumstances, as I understand, compelled the constructors of 
this line to place their engine at a considerable distance from the main. The 
connecting pipe, which connects the main with the engine, is about a fifth 
of the whole capacity of the main. lf the apparatus, the connecting tube 
and the air-pump, had been, as they ought to have been, air tizht, that would 
not have been material; for it would have been a store of vaenum, a store of 
power laid up for a subsequent emergency ; but as it is, one-fifth of the total 
power expended in producing the vacuum is lost at every train, in conse- 
quence of this connecting pipe.” 

Arches,—The height of the arches on atmospheric lines may be reduced, 
as there will be no engiue-funnel to pass under them. 


Atmospheric Resistance.—The late arrival of trains on all railways has 
arisen теге from wind than anything else—(Stephenson.) 


Axles of Engines and Carriages.—1ln the event of a fracture of the axle of 
a carriage, it could be removed from the line in five minutes—(Samuda.) 

During the seven years that the Loudon and Birmingham line has been 
open, and 10,000,000 of iniles have been traversed, there have been but two 
accidents from the breaking of the axles of engines.—There is no reason to 
believe that the amount of accident would he diminished by the atmnspherie 
system, as far as regards the breakage of axles of carriages; the resnlt would 
probably he the same, supposing there to be no engine—( Stephenson.) 


Breaks.—Carriages stopped hy using powerful breaks: it is necessary, from 
the high velocity required, to have a break with a guard to every second 
carriage, on the Dalkey line—( Samuda.) 

Bridges.—The bridges over the South Devon line, which is an atmospheric 
line, are of a less height by 18 inches than ол locomotive lines; and those 
under the railway are of less substance and strength than usual, as the weight 
and vibration of the engines will be removed, and all the bridges and viaducts, 
which are made of timber, are of a lighter construction thau those on the 
Bristol and Exeter railway. 


Coal—Price of coal upon the London and Birmingham line; probable 
cost of coal if an atmospheric line were made from London to Birmingham 
—Stephenson. 

* What is the price of coal upon the London and Birmingham line ?—The 
coal is about 14s., the same price as you buy coals at in the London market; 
but they get some coals ороо the line, at Rugby, at abont 9s.or 10s.; all the 
coal that they ішу at this end of the line of course costs them the same as 
іп the London matket. lf an atmospheric line were made from London to 
Birmingham, the probahility is that about 118. would be the cost of the 
eoal; 1 think that it is delivered now from the Derbyshire colleries ab Rugby 
at 11s. a ton, and 1 do not think it could he materially reduced," 


Collisions.—On the atmospheric principle са] sions could noL possibly 
take place other than at the station; with ропа regulations there is no геа- 
son to apprehend danger at the stations—Locke. 


Connecting Rod.—1n the event of the connectirg plate breaking, the pis- 
ton would proceed to the station withont the cartiages; another carriage 
could then be sent, aud a vacuum again created— Samuda. ‘The connecting 
rod between the piston and the carriage does not rub against the side of the 
tuhe— Gibbons. 


Contracts.—Witness’s brother estimated the"tuhes at 4,0002 per mile; 
they can һе supplied at about 3,800/.—Samuda’s Ev. 


Cost of Construclion.— Relative expense of construction and maintenance 
of the two lipes— Vignoles. 

* 1n almost all cases 1 think the expense of the construction of a single 
atmospherie line will be less than that of a locomotive double line, when you 
add the cost of the locomotive power and all the fittings relating to the lo- 
comotive apparatus to the cost of the railway. ldo not think l have any 
tables here; but the price of iron at this moment is so very high, that pro- 
bably it would affect the question in some degree. If you take г double 
locomotive railway per mile, laid down complete with 75 lh. rails, which are 
now considered the best far locomotive lines, with the proportionate size of 
chairs, the expense will vary from 5,0007. іп 6,0007. a mile, according to the 
price of iron.—Upon what lines have rails of that extreme weight been laid 
down 2--Оп the Midland Counties 75 10, rails, and some of them 78 lb., and 
there are cross sleepers. I was engineer for that railway. 15 not the tendency 
to make the rails heavier every усаг ?—Yes; І proposed to put down 70 lb. 
for the rails, but the directors said that they would take the advantage of 
iron being cheaper, and would have rails laid down at 75 lb., and some are 
781b. Тһе cost of the upper works of a single locomotive Іше (tbat is, after 
the railway is prepared to receive the bed of rails) will vary from 5,0007. to 
6,0004. a mile. The London and Dirmiogham cost, 1 think, on the average, 
6,5097. a mile; but then the price of iron was very high. 1 have laid down 
lines of railway that have only cost 4,5007. a mile for the double line; that 
was when iron had got very cheap. The expense of workshops and every- 
thing connected with that department is about 2,5007. a mile: it is much 
more likely to he 3,0007. than 2,000/. Upon the Dublin and Kingstown 1 
found the cost full 5,0007., perhaps 9,0007. a mile; but that was because tbe 
line was only six miles long, and they have a large estahlishment of work- 
shops, On the North Union it is about 2,0007. а mile. Ihave given the 
variations in cost dependent upon the price of iron and the weight of the 
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rails; then in order to make the comparison we must have the size of the 
pipes of the atmospheric railway ; but, taking it oa the average, l should say 
that you caa do with a very much lighter rait altogether. 1f you take а single 
line of atmospheric railway, and say a 13 or Lt-inch pipe, aad engines at 
every three or four miles, with the necessary air-pumps, and so on, 1 should 
think that putting aside everything except the upper works, and in the one 
case of the stationary power, and in the other of the locomotive power, they 
would be about the same; perhaps the atmospheric would be 5007 a mile ог 
more chcaper.—If you took a 11 inch tube, I should think it wonld he more. 
Та a flat country, would a 12-ineh tube be sufficient 2—1 should think quite 
sufficient, heeanse it is the size of the tube which regulates the load, and 
therefore if a country be flat, you have a sotlicient amount of power to pass 
over a level line, and you do not want an increased power to overeome the 
gravity of the planes. Does a rise or fall in the price of iroa equally affect 
the tube and the rails2—1t would bear hard upan the atmospheric, because 
there is a large amount of iron required; the weight of the tube is about опе 
est. to the foot.” 

Observation as to Mr. Samuda's estimate of 1,3007. a mile, for workshops, 
tools, water tanks, and matters of this descriptioa, bheing excessive—Slepiici 
aon. 

** Mr, Samuda has given an estimate of 1.3004. a mile for workshops, tools, 
water-tanks, and matters of that description; do you consider that exces- 
sive 2—There is scarcely a line in the country that has anything like it except 
the Birmiagham, and that is mach beyond what is necessary, I thiak, 1 
reckon upon other lines of railway something like 2,000/. for locomotive еп- 
gines, carriages, workshops, and so оп. I have here the cost of several liaes 
of railway in this country, not first-class lines of raiiway, like the Loudon 
aad Birmingham, bnt second-class lines. The first is the Nnrthern and 
Eastera, leading to Cambridge; the cost of the carrying establishment проп 
that is 1,7004 a mile altogether. Саа you separate the engines from the 
other items ?—No, hut if ynu take oae engiae for two or three miles, it is 
amply sufficient; in fact, they have not that upon several lines that have 
considerable traffic. Docs that inelude the water-tanks ?—Yes, everything ; 
upon the York and North Midland, which has a complicated traffic, and a 
large Iraffic, the cost is 2,582/. per mile, Upon the Birmingham and Derby, 
before the amalgamatioa took place with the Midland, the cost was 1,8407. 
a mile. } would observe, that this had reference to what I should call se- 
cond-class railways in trunk lines of country. 1 assumed it ia my report at 
150,000/, for shops and apparatus at the various stations, when 1 was making 
the comparison between the atmospheric system upon any line and the loco- 
motive system, and f am sure that that 150,0002 is more than is necessary. 
I assume that Mr. Samuda must have takea that as the eriterioa when he 
stated that 1,3007. a mile is necessary ; whereas there is not another line in 
the kingdom that is anything like it, and I assumed 150,0007, because I 
could not proeure the exact sum from the office; but the probability is, that 
I took it 50,0007, more thaa it was. In judging of the expenses of a line of 
railway to be made now, we must nct take the London and Birmingham as 
a fair test ?— n the carrying establishment, I think not; 1 think it is a most 
extravagant carrying establishment, because I had there to consult the com- 
fort and the caprice sometimes of the public. The carriages are exceedinely 
inferior to the carriages проа the other superior lines; take the Great Wes- 
tern line ?—1 do not think that they are inferior to the Great Westera car- 
riages. They are smaller ?—Ycs, but a large house may be very һай. You 
are very mnch cramped when you travel any long distance ?—1 never was.” 

Crossings of Lines.—Tlie immease number of crossiogs, and the variable 
nature of them ia their positions, that would be required for the working of 
the London and Birmingham railway, supposiag it to have been a single line, 
and showing the meetings of the trains at different points—(S/ephenson.) 

“With a view of explainiag the effect of intersections by a single tube, I 
will just read, if the Committee will allow me, a paragraph from my Report : 
* Suppose, for example, a line of railway 112 miles length were divided into 
stages of 35 miles cach’ (that is, supposing the Loadoa and Birmingham 
liae), “аз proposed by the inventors; if a train were dispatched from cach 
end, every half hour, for 12 hours’ (which was the assumption), ‘and the 
speed of about 37 miles per hour, including the stoppages for trafiie,’—which 
would really require a speed much beyond what has beea attained uader any 
circumstances at present with a moderate load,—‘ there would be a train in 
motioa at every 10 miles of line, and each train in its jouracy would meet 
11 other trains, with whose progress it would interfere: ia short, each train 
would of necessity be slopped 11 times, and delayed unlil the train occupying 
the section of tube had quilfed il, and lhe lube had been again exhausted, 
Such а scries of stoppages would, it is plaia, give rise to so great an amount 
of delay as would reader the use of a double liae of tube absolutely impcra- 
live. In the example just brought forward by way of illustration, the mean 
speed assumed is 37 miles per hour, the whole time of the journcy would 
therefore be (се hours,’ supposing no stoppages to take place; ‘bat the 11 
stoppages oceupyiag at least 10 minutes cach, which is very coasiderable be- 
low what practice would require, would, notwithstandiag the great velocity 
assumed, cxtead the time to five hours ;' that is, notwithstanding the high 
average rate of speed of 37 miles per hour assumed. ‘But let it be remem- 
hered that these stoppages cause additional mecting of trains;’ because the 
the allowance of time for stoppages iacreased the time from three hours to 
five hours. In those two additional hours there must be four more trains 
dispatched from the other end; therefore, iastcad of meetiag 11 trains you 
would meet 15, ia consequcoce of the stoppages. In fact, as the true niode 
of considering this question of working by a single tube, you must take this 
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as an axiom, that whatever your iatervals are you must meet а train every 
half interval; that is, if you take half-hour intervals you must meet a train 
every quarter of an hour; if you dispatch a train every quarter of аа hour, 
you must meet a train upon the line every 7} minutes. 1 will take this case: 
l start from London to Birmingham at 12 o'clock, and 1 intend getting there 
at three; 1 must шесі all the trains that аге dispatelied from Birmingham 
between I2 and three; but l must also meet those which were dispatched 
from Birmingham at nine o'clock, beeause they аге all on the road too; and 
therefore, if you have to work with a single tube, aad to run the distance in 
three hours, you must meet all the trains that are dispached in six hours. 
That applies, іп a remarkable way, to the atmospheric and the locomotive 
systems, for all experienee on railways at. present leads to the conceatratian 
of trains, and not to the division of them, that may be said to be tlie effect 
of the locomotive system. Suppose we admit that for the sake of argumcat. 
On the other hand, the atmospheric system, in order to make it work with 
the greatest possible economy, requires the greatest possible division as rc- 
gards the power; because as I have stated that when the vacuums were 
low, the velocity attained might he high, but with a high vaenum the velo- 
city could aot be high, therefore the atmospheric dilf-rs from the locomotive 
system ia rather requiring a suhdivision of trafie, whereas the locomotive 
reqnires a coneentration of trafic; Гай then the very circumstance which 
the atmospherie requires to make it work economically is fatal to it practi- 
cally, because, as you divide the traias aad dispateh thera every quarter of 
an hour, the intersections become so numerous, that you would not get to 
Dirmiagham іп 10 hours, as shown in my Report, because twice the time 
would be employed in ttoppages that you would be passiag from place to 
place. This is not a theoretical view, but it is a matter of fact which every 
one may test." 


Dalkey Line,—Nwumbher nf trains run on the Dalkey liac during the cleven 
montlis previously to Ist Mareh, 1845; aggregate number of coaches; aum- 
her of pssseagers ; items of the expense of the Dalkey line during the above 
eleven months, with explaaation of these items—( Bergia.) 

“The sum paid for coals duriag the 12 moaths for the steam.engiae was 
4671 4з. 34.; the sum paid to the eagine-men, the stekers, and others con- 
stantly employed ia the cagiae-house, was 3027, 5s. 6d.; thea the supplies 
of oil, tallow, waste, and things of that sort, amounted to 434, 4d. ; the 
wages of mechanics employed ia repairs of those accidents of which I have 
already spokea, as well as the ordinary current repairs, amounted to 1977. 
ӛз. 3d. ; the cost of materials consumed hy them was 1127. 17s. 2d. ; and 
there were some little petty expenses, 27, 8d. ; making a total charge for the 
steam-engine and air-pump оп the Dalkey line, 1,1247. 11s. 20. The сх. 
pense nf the main, travelliag, piston, and valve, including the wages of the 
valve men, and all, is 2714. Is. 6d. for the cleven months. The result of all 
is, that the total eost of the locomotive power (haulage is the general termi) 
aad of the maintenance of way, have together amounted to 9-2,4. per train 
per mile. 


It may be well here to state some particulars as to the valve com- 
position: I find, from the experieace we have had, that it costs Is. per pound 
as at present made. If the whole main aad valve were cleared from com- 
positioa, the quantity necessary to put it in praper working condition wonld 
he ths of a pound per yard, or 1,408 lb. per mile, and the expense of iay- 
ing it would be about 107, to 122 This, however, heiag done ia the first 
instance docs not, accordiag to my experience, require any thorough re- 
newal. Small bits do occasionally hreak off, and each poli e or olher man 
along (Le line has al oll times a small supply wilh him for the purpose of re- 
pairing any such loss. The entire quantity used in this way throughout the 
whole term of our working did not exceed 141b, per week: this is included 
in the sum I have already given.” 


The Dalkey line is 12 statute miles ia length. 
than Kiagstown—( Bergin.) 

Dalkey 10 Bray.—An atmospherie line is proposed from Dalkey to Bray, 
ia contiauation of the Kingstowa and Dalkey railway—(Samuda.) 

Eleelric Telegraph.Though of very great assistance in working economi- 
cally, it is hy no meaas indispeasable—( Samuda.) 

“Tf either from Ше electric telegraph not аспар well, or from any other 
cause, the men did not pay atteation to the notice given by the telegraph, 
by the very nature of the power, the vacuum would accommodate itself to 
the Joad which it had to draw." 

The atmospheric system cannot he applied without great difficulty, unless 
the electric telegraph be used—( Bidder.) 

“Now, with aa electric telegraph on a railway, whether with two lines 
or а single line, I do aot believe that an accident could occur, except from, 
I might almost use the expressinn, malicious acgligeace, because, where the 
train is, and what it is doing, and all the cireumstances connected with it, is 
always knowa at every part of the line, aad it can only therefore be by ab- 
solutely runaiag, with a Гай kaowledge of the traia coming iato it, that an 
accident can happen upon a line worked upon either system. We have an 
electric telegraph on the Yarmouth and Norwich line; that line has been at 
work for nearly a twelvemonth, and with perfect safety. Witb respect to 
every traia, as it starts from one station, before it starts, notice of its start- 
ing is sent throughout the line, and an answer is received from cvery station 
to say that everything is clear: till they have this answer, the traia should 
not start, aad as it comes in sight of every station, information is given of it: 
and if that train were to break down, there would he no uacertaiaty with 
respect to it, Suppose the traia has started, and anything has broken dowa, 
they will know it immediately throughout the line, and, therefore, starting 


Dalkey is 714 feet higher 
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in the teeth of that, wonld amount, іп my view of the case, to malicious ne- 
gligence, aud no accident could happen there but from that cause.” 


Embankments. See Gradients, ТІ. 

Engine Houses.—The engine hauses on the Croydon line will have chim- 
nies like gothic towers, and will consume their own smoke. 

Engine-men and Stokers.—Numher and wages of engine-men and stokers 
required according to the time during which trains may run. 

Express Trains.—They would not he necessary on atmospheric lines work- 
ing constant trains. On long lines with long intervals between the trains, 
express traina might be started between such trains—( Cubitt.) 

Fares.— The reduction of the fares on tbe Dublin and Kingstown line has 
caused a great increase in the number of passengers—( Bergin.) 

Foreign Railways.—Some of the German lines are single lines, аз are nearly 
the whole of the Belgian; the French are all double lines—(Lacke.) 

Friction.—On the Dalkey line the inside of the tube is quite smaoth; the 
the piston requires na tallaw. When the piston comes out of the tube there 
is scarcely any perceptible heat—(Gibdons.) 

М, Hallett estimated the friction of the piston carriage, and lifting up, and 
sealing the valve, at 351b. only. Оп the Dalkey line there is not much wear 
upon the piston, which has a goad deal of play—( Robinson.) 

Frost.—The frost has not affected the longitudinal valve on the Dalkey 
line; it only requires a composition ta he applied to it—( Gibsons.) 

Fuel.—The consumption of coal on the Blackwall Railway is at the rate of 
51Ь. per borse power for every hour during which the engine is at work. 
If coke were used instead of coal the cast would not materially vary. On 
the Croydon line coke or anthracite coal will be used—( Field.) 

Gauge.—The gauge of the South Devon line will be the same as that of 
the Great Western—(Brunel.) 

GRADIENTS :—I. Generally.—II. Opinions as to the superiority аў the 
atmospherie system over the locomotive in ascending steep graaients. NI. 
Opinion that good gradients are more essential on the atmospheric plan. IV. 
Gradients on various lincs.—1. Dalkey line. 2. London and Croydon line. 
3. Sonth Devon line. 

(1.) It is the intention of the Duhlin and Kingstown Railway Company, in 
the event of getting their line from Kingstawn to Bray (7 miles), to make 
the highest point at the centre. One engine at the summit is capable of 
drawing three and-a-half miles each way; the descent will be done by gra- 
vitation—( Bergin.) 

(IL) * When the locomotive engine is drawing a load upon a level, the 
traction per ton is uf course considerably less than when it is drawing it up 
a steep incline; but at the time af drawing it up a steep incline, the locomo- 
tive engine necessarily requires an additional power to overcome its owo 
gravity, and is consequently not prepared to give the train even the same 
amount of power it had heen able to afford it on the level, at the very time 
when the train requires п greater amount of power.” 

Superiority of the atmospheric principle in ascending steep gradienta; dis- 
advantages under which a locomotive engine labours in thia respect exem- 
plified—(Sazauda.) 

“There із no atmospheric railway but the Dalkey line in existence; same 
gradients upon the South Devon line will be 1 in 40. But that from Vienna 
to Schonbrunn, which is now in the course of construction, admits of a gra- 
dients of 1 in 30 2—14 is a parabola in sectian; after passing Schonbrunn 
and getting to the upper end, it finishes with a gradient of 1 in 30. Хо, 
they go from 1 to 100 and 1 in 80, and they get to the 1 in 30 at last; but 
on the railway that is now ahnut to he laid down fram Paris up to St. Ger- 
main's, I have recommended the adaption of the terrace at an inclined plane 
of іп 30; and I believe it will be adopted; 1 strongly recommended a 1 ta 
30 gradient for the last mile up to St. Germain’s, with a lofty viaduct across 
the Seine. 

(111.) Good Gradients are more essential on the Atmospheric Plan, Tak- 
ing bigh velocities into account, good gradients are positively more essential 
upon the atmospheric than upon tbe locomotive principle—(S¢ephenson.) 

“Тһе moment you get into bad gradieuts you mnst have a high vacuum to 
overcome the resistanee, because the word ‘ gradient” is merely an equiva- 
lent for “load.” It is absolutely nothing else, because whether you have 
resistance by gravity or resistance by load upon a level, it is precisely the 
same thing. There bas been a great deal of misunderstanding, I am per- 
suaded, upon this point. We find that the atmospheric requirea to work at 
a vacuum of 16 inches upon a level; the more it deviates from tbat vacuum, 
or rather, the more the gradients deviate from those which require that va- 
cuum, the worse it is, and that becomes mare and more sensible as you get 
up towards a perfect vacnum. For instance: if upon a locomotive line we 
increase from a level to a gradient of 1 in 100, the resistance is immediately 
doubled or trebled; therefore уап have immediately to increase the vacunm 
from, say, 16 inches, which is 81b. per ton, to 22 or 24 inches, and even 
more ; therefore, уоп must necessarily either rednce your speed or diminish 
your load, which is precisely the condition of the atmaspheric. In fact, if it 
were not so, the atmospberic would possess some properties entirely at va- 
riance with every mechanical power that we know of. If the velocity were 
irrespective of the gradient, or in other words, irrespective of the load, it 
would be tantamount to gaining power without the expenditure of ражег; 
therefore that power must follow the same laws as all other mechanical 
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powers. If you wish to gain velocity you must either increase your power 
or diminish the load ; but the condition under which you increase the power 
is by increasing your vacuum, which is a more lavish expenditue of power.— 
lf you were told that it was possible to increase the diameter of the tube іп 
proportion to the resistance from the gradient, in that case you would no 
longer huld that objection to be valid ?—I should, even more so than before. 
Will you explain your reason ?—If 1 increase the size of the tube, T diminish 
the velocity immediately, with the same engine.—But you must increase the 
engioe ?—Then it is a greater expenditure of power.” 

In gradients exceeding 1 in 100 the locamotive power becomes extrava- 
gant; upan a gradient of 1 in 100, in eertain states of the rail, the locomo- 
tive loses its bite; it slips; this slipping begins at about 1 in 176, or less 
than that sometimes—(Stephenson.) 

IV. London and Croydan Line.—“ Will you state the gradient upon that 
portion of the Croydon line which you are about to open ?—The extreme 
gradients are 1 in 50. What is the gradient of the parallel locomotive line ? 
—]t is level at the same place. I will explain ta the Committee how that 
is: in passing from the Dartmouth Arms, where we begin our first experi- 
ment to Croydon, the Dover and Brighton lines branch ont; I was deter- 
mined not to interfere with those lines; I took therefare, ва to speak, a 
flying leap quite over them, so that you will very soon see, I hope, a loco- 
motive line with an an atmospheric line going over it, with a rise and a 
descent again of lin 50; that viaduct is nearly completed; it is rather a 
curious thing in the construction of railways.— What is the length of that 
gradient on each side ?—The length would be 50 times 20 feet, or there- 
abouts; about 1,000 feet. What are your other gradients ?—They are very 
flat; 1 in 300, and 1 in 400, and so on; we shall have one gradient of three 
miles long at 1 in 100; that will bethe second essay, and will not be finished 
quite so soon as the first six miles in gaing from London; but upon the first 
atmospheric line now in construction we shall go three miles level, three 
miles up a gradient of 1 in 100, three miles nearly level, and then half-a-mile 
up and down 1 in 50, and then level again ta Croydon."—( Cubitt's Ev.) 

South Devon Line.—“ There will be very severe gradients upon the South 
Devon line, but not upon that portion which will be opened in July; the 
portion which will be opened in July will be the first 20 miles aut of Exeter, 
which will be very light, easy gradients. From that distance to Plymouth, 
the gradients will be very severe; we have rises of 1 in 50, and in one in- 
stance 1 in 42."—(Samuda). 


Grand Junction Railway.—The cost of maintenance of way on the Grand 
Junction was contracted for, for seven years, at 2507, a mile, including guar- 
antee and insurance from all accidents and liabilities—(Zocke.) 


Guildford Railway.—1t would require more capital to work this line on 
the atmospheric than on the locomotive principle; it is а single line— 
(Loeke.) 

The Guildford branch, six miles in length, is about to be opened іп the 
course of a week or two, and I have made a computation upon the number 
of trains which we are going to run; seven or eight trains a day, which is 
the number of trains which we are going to run upon that line, would make 
100 miles a day; eight trains each way а day, a 15. per mile, would be 1,500/. 
a year. Now, taking the cost of furnishing that line upan the atmospherie 
system (it is bnt a single line) at 4,0007, per mile, which I understand to be 
the estimate that has been given of the expense of these tubes, it would he 
24,0001; and two engines at 5,0007. would be 10,0007, making altogether 
34,0007, from which I deduct the cost of two or three lacamotives, thongh 
one would do the work ; the trains are arranged that one shall do the work, 
and there can be no fear of collision: but deducting 4,0007. for the cost of 
thase engines, leaves 30,0007. as the amount of capital for the atmospheric 
railway, and the interest upon that at five per cent. is exactly the cost of the 
locomotive power." 


Haulage.—Comparative cost on the Atmospheric System on a Line of 
Railway 20 miles long, sending 6, 12, and 24 trains per day, each way respec- 
tively—(Samuda.) 

6 traina per dav, each way: 

Con1—500 Ib. per hour, each pair of enginea while workiag; sad as each engine is em- 
ployed for 9 miuntes per train, the quantity usefully burnt will be 751b., add Гог waste 
while atandiog aad getting up steam, 60 per cent. or 45 1b. 

5 Я а. 
1201. х беп дез L 361b, at 10а. регіюпі 27-0 2-0 - — 2-9 
20 miles. 
Engiuemen'a wages at each station, 1 man at ба, 0d., пай one at 3s. ôd., in all 
7 atations : to this add 1 extra get of mea for relieviag the others; 
Әз. Gd. X В gets 
12 trains x 20 miles 
Repairs to engiaes, oil, hemp, tallow, aad depreciation (I consider 1307. 
per year per atation ample, but have taken 2001, 


- = 3:80 


Pistaa leathers - - = Е c 2 - = 052 
Charcoal - - - - - - - - - = 012 
Wear aad tear of travelling piston ear - - - - -=0'10 
Train conductors (or men ta attend pistoa carriage) 2 men st 5s. = 0:50 
Per Train per Mile - 879 
4. 

Mainteosace of Groove: ? таяп for 3 miles = per mile - 2 


Composition 157. per mile per year - - - - = 0'В% 
Contionous valve, &c. 501, per mile per year - - - 2 


Per Train per Mile - 5:58 


1545] 


12 Traloa per day each way: b 
Сов! (as before) usefully burnt, 75 1b. per train, add for waste, 50 per 
cent, or 37 Ib. - c = a Ж 
12 x 6 engines = 33 1, th, coal at 10s. per ton. 
70 miles 
Enginemen’s wages (вз before): 
9s. 6d. x 8 seta В " " 
e—a 
H traina х 20 milea 
Repairs to engines (as before) : 
ssy 2007. X 7 stations 
24 trains X 20 miles x 305 daya 
Piston leathers - E - 5 
Chareoal E =; а 
Wear and tear of (гате Шор piston gear - - 
Train condnctors, 4 шеп at 5з, each: 
B. 


2 


А 11210. 


24 traina x 20 miles 2 а 
Per Tralo per Mile а 
> - а. 
3s. - . 150 
24 traioa 
Composition, 157. per year per mile 104. - 
23 
2з. 94. рег дау - -= 147 
24 


Maintenance E 
Of groove, 1 man per mile - - 


Of contiououa valve, &c. 507. 


24 Trains per day each way: Б 
Coal (as before) usefully burnt, 75 Ib. per trala. 
add for waste, 40 per cent, 30 » 


1051h. 
105 x 6 engines == 31:5 1b. at 10a. per ton = o 5 


20 miles 
Wages (ns before): 
9s. 64. x 8 sets - - Е ze 
48 trains x 20 milea 
Repairs, &с. to engines (aa before) : 
£200 x 7 sets 


43 trains x 20 пен = = 
Piston leathera - - Е 
Сһагсоа! - - = - 
Wear and tear of travelling piaton gear 
Train conductors, 8 men, ot 5s. each : 

чов. 


48 trains x 20 miles - 


Per train per mile = +12 


Maintenance 
of gronve, ] man per mile, За. - = 
45 traina 
Composition, 151. per mile per year = 10d. per day 
43 traina 
Continuous valve, «с. 501, per year, 2a. 9d per day 
48 trains 


Interruption of Trafic—Worked with a stationary power, a single line 
will on the whole he liable to less interuptions thau a double liue worked 
with locomotives— ( Brunel.) 


LEAKAGE.—I. Generolly.—1I. Loss af Power on the Aimospheric System 
trom Leakage.—lll. Principle Causes of Leakage; how far, їп the progress 
of Improvement, it is likely to be prevented. 

If the tuhe be properly cast. there will be no leakage whatever through 
the iron—( Field.) The increasing pressure of the atmosphere at a high 
vacuum closes the valve more firmly and prevents additional leakage—No- 
binson. The leakage increases with the vacuum. Calculations as to the 
amount of leakage on the atmospheric system ; experiments made by witness 
at Dalkey—( Stephenson.) 

“ We may state that there are three kinds of power available for railway 
purposes; the first is that of stationary enginea with robes, which may he 
applied either to hilly countries or flat countries, as it is done in the north ; 
the second is the locomotive aystem ; the third is the atmospheric. 1 be- 
lieve in point of power, the cost of producing a certain amount of available 
power, І mean power practically available, is very much the same. In the 
case of a stationary eugine, you have tbe whole of the power communicated 
to the train except that which is absorbed by the engine itself, or by the 
friction of the rope, which of coarse is pawer created for the purpose of mov- 
ing the machine, aud bringing the available power into action. In the case 
of the locomotive system you bave an objection, arising from the engine it- 
self, which is a ponderous machine; whenever you move from a level, the 
weight of the engine acts against you. You have also a disadvantage іп the 
locomotive system, viz, that you cannot employ a condensing engine ; that 
1з, you cannot employ a vacuum, therefore you are obliged to employ an en- 
gine which has the resistance of the air to contend with, and in the other 
case you have a vacuum. That is a drawback which must inevitahly he ар- 
plied to the locomotive engine. The proportion of the gross power developed 
by the engine hears very nearly the same proportion to {һе gross power that 
the friction of the rope does to the engine; it is very approximate; in some 
case it will be more and in some less; for example, it is clear that the fric- 
tion of the rope in the case of a stationary engine will depend upon the length 
of the plaue worked by the engine or the rope; for instance, if you have an 


= 0°75 


= 0:20 


= 0:68 
= 0°63 


engine working a plane of one mile in length you have the friction of the , 
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rope lost, which is due to one mile ; if you work it two miles you have twice 
the per-centage of loss in the gross quantity of power developed by the en- 
gines. Then with respect to the atmosphcric, I have gone very carcfully into 
that question; ynu have the Icakage, you have no friction of the cugine it- 
self, which of course is just the same as in the case of rommon stationary 
engine; therefore the comparison hetwcen the atmospherice aud the sta- 
tionary engine is simply a comparison of the friction of the rope and the 
leakage. Now the leakage it is difficult to compare exactly with the friction 
ofthe rope, because the cífect of the rope is constant, the quantity of the 
power lost heiug constant. 

“Тһе effect of the leakage is varying at every pressure. Suppose you 
worked the atmospheric engine constantly at 2 or3 inches, the leakage would 
be very immaterial. In my experiments at Dalkey, it amounted to 250 feet 
per minute; the horse power necessary to pump those 250 fect per minute 
was the loss; then, as you go on, if you increase the load, requiring therefore 
a higher vacuum, that is, increase the height of barometer from 2 inches, 
say, to 10, that із in the proportion of 1 to 5, that loss of 250 feet is changed, 
because the pump itself cau only pump its own contents out at cach atroke ; 
the vacuum existing in the pipe at the density of the atmosphere is expeuded 
во many times ioversely іп prnportion to the hcight of the barometer, or 
rather, in proportiou to the cold remaining, not in the proportion of 2 to 10, 
but in the proportion of 28 to 30. What 1 mean to say is shortly this: 
that, aa you increase the load in the atmospheric, or as you increase the ne- 
cessity of working with a higher vacuum, you make the atmospheric worse 
than the rope; but as you decrease the vacuum at which you work, you 
make it hetter than the rope. There is an intermediate point, and that ap- 
pears fo have been by pure accident, at the Euston station, wherc the fric- 
tion of the rope, and the loss by that friction, ia as nearly as possible equal 
tn the loss by leakage at Dalkey, according to my experiments, lt appears 
that a mile of douhle rope is equal to about a mile and a half of atmospheric 
pipe; there they appear to be as nearly as possible equal. I think it is an 
error to attribute the whole of the leakage to the intermediate pipe. The 
question was rnised when І was іп Dublin by the late Mr. Samuda, and І 
then considered the matter. ‘Ihe intermediate pipe hetween the valve pipe 
and the pump had been prepared carefully; he told me that it had been 
pitched and covered with tar. Iam perfectly aware, from experience, that 
n very slight covering of that kiud is capable of rendering a cast-iron pipe of 
that description perfectly air tight; and the comparison of the Icakage be- 
tween the valve pipe and the pump was rather in favour of the close pipe 
апа pump; thc valve pipe was almost the better of the two, involving this 
necessity, that the pipe without the valve was little better than the pipe with 
the valve, But the real fact was thia, aud it was an oversight in the print- 
ing of that part of my report where I distinguish between the leakage of the 
one and the leakage of the other. I say, ‘the leakage of the valve-pipe and 
the leakage by the connecting pipe; it ought to have been, ‘the leakage in 
the pump;’ for a very large proportion of the leakage, іп my opinion, takes 
place, not ia the connecting pipe, but in the pump itself. 16 is the place 
where it is most likely to arise; it is a place where there is a good deal of 
nice workmanship, and where a good deal of derangement or wear and tear 
goes оп; it is therefore much more natural to attribute the leakage to that 
which is continually exposed to wear and tear than to that which is not so 
exposed. Therefore, to attribute the whole or any of the leakage to the con- 
necting pipe is not, in my opinion, а correct represention of the fact.” 

Тһе leakage diminishes as the train passes along, as a less surface is ех- 
posed; the velocity becomes more irregular as the train approaches the end 
of the pipe—(Stephenson.) 

** When the train was coming close to the end of the pipe, the quantity of 
air remaining in the pipe bore so small a relation to the contents of the pump 
itself, that the velocity came to he irregular, and it gave the train, just as it 
was going from the pipe, a sort of kick, an acceleration; but so long as the 
quantity of nir iu the pipe hore a cousiderahle proportion to the quantity of 
air which the pump was capable of extracting at one stroke, the velocity re- 
mained exceedingly uniforos, and the barometer extremely steady. 1 made 
experiments at 23 and 24 inches, and there was a coustant loss of power; as 
the vacuum wes increased and the load increased to correspond, there was a 
diminution of velocity. It was very strikingly illustrated by those experi- 
ments. It has been broadly stated by some persons that the velocity bas no 
relation to the load, orin other words, has uo relation to the gradient. Now 
‘load’ and ‘ gradient’ are, as І stated hefore equivalent terms. А load of 24 
tons obtained a maximum velocity of 36 miles an hour; and as we went on 
increasing, when we came to a load of 50 tons the maximum velocity was 21 
miles, and the barometer stood at 22 inches; in the other case the mercury 
iu the harometer atood nt 13 inches. Leaving the 50 tous, and going on to 
60 tous, the maximum velocity then was 18 miles an hour; when we got on 
to 64 tons it sunk to about 17 miles an hour, so that as you go on increasing 
the load you get a corresponding aud constant diminution in the velocity ; 
їп fact, as the engine power was uniformly exerted, as might be expected, 
with a larger load you have a less velocity.” 

A slight leakage would produce a vacuum between the valve and the piston 
before the atarting of the train, but this would be a very slight imperfection 
іп practice—( Field.) 

The power of tbe stationary eugines has heen calculated at a speed of 
eighty miles an hour, or sixty miles allowing for leakage—(Brunel ) 

The leakage is found to be in proportion to the Icugth of the tube, and 
not to vary with the power at which it is worked—( /20ділѕол.) 

The real loss of power is the leakage. This incrcases in effect as the va- 


281 


cuum becomes greater; and is the great deduclion to be compared with the 
loss of power wader the locomotive system—(Stephensan.) 

The leakage on the Dalkey line hetween the piston and the valve must be 
caused by bad joints to the tahe—( Field.) The amount nf leakage on a sec- 
tion of three miles would not be gretcr than that on the whole Dalkey line, 
because the tube would һе better made with elastic joints—( Brunel.) 

On the Dalkey line the leakages of the air-pump and of the connecting 
tube are much greater than they need һе. The leakage of the air-pump and 
connecting tuhe is greater than the laakage of the main—(/?oJinson.) 

A very large proportion of the leakage takes place, not in the connecting 
pipe, but in the pump itself—(S/ephenson.) 

As the leakage on tne Dalhey line arises from defective mechanical con- 
trivances, it is possible, bnt not probable, that in the progress improvements 
this loss may be materially diminished—(Sfephenson.) 


(To be continued.) 


HARBOURS OF REFUGE. 
Abstract of the Report of the Commissioners. 


The more immediate points for the consideration of the Commissioners 
appear to be the following :— 

Ist. Whether it he desirable that a llarbour of Refuge should be con- 
strncted in the Channel, reference being had, on the one hand, to the publie 
advantages likely to resnlt from the construction of such a work, and, on the 
other, to the expense to he incurred in its completion. 

2ndly. What site would he the most eligible for such a harbour, on ас- 
count of its combining iu the greatest degree the following gronnds of pre- 
ference :— 

Ist. That it shonld be of easy access at all times of the tide to vessels re- 
quiring shelter from stress of weather. 

2ndly. That it shonld be calculated for a station fnr armed vessels of war 
іп the event of hostilities, both for the purposes of offence and defence; and, 

3rdly. That it shonld possess facilities for ensuring its defence in the event 
of an attack by the euemy. 

We invited the Chairman of Lloyd's and the Chairman of the Ship Owner's 
Society to meet us, or to delegate others, іп state the opinions of those great 
mercantile bodies, with reference to tlie positions they consider best as ports 
for the shelter of the trade. 

We have also had before us every elass of persons who were thought 
capable of affording information, including several eminent engineers; and, 
in order to guard against the often misleading opinions of residents at the 
different ports, we have examined many others, practically acquainted with 
the varions places, whom we believed to be uabiassed by local partialities. 


Dover. 


History affords proof of the importance altached to this place as a military 
and naval station. 

Asthe advanced post of England оп tbe south-east coast, the want of a 
harbour here of sufficient capacity for the reception of vessels of war, and for 
the convenience and protection of trade, has attraeted the notice of sove- 
reigns and ministers from the earliest times, and has led to a large expendi- 
iure of money for the improvement of the present tidal harhonr. 

Ia considering positions eligible for the construction of break waters, it 
should he borne in mind that an inner harbonr is an indispensable requisite, 
and if there is no natural advantage of that sort in the position selected, 
there must be the donble operation of building an inner as well as an onter 
harbour. 

There are few places that in this respect possess greater advantages than 
Dover. It has a dry dock for repairs, and extensive quays, with storehouses. 
Besides the outer receiviag harbour, there is a hasin covering more than six 
acres (now being enlarged to double that size), and a third called the Pent, 
which the late Mr. Rennie, in his report to Mr. Pitt, in 1802, says, may of 
itself he made capable of receiving many sloops-of-war and gun-hrigs, and 
which the Dover Commissioners are now considerably improving. 

Mr. Pitt, when Lnrd Warden of the Cinque Ports, was earnestly intent on 
having Dover Bay enclosed, and it was this circumstance which led to our 
obtaining from the Master-General of the Ordnance the plan of a harbonr in 
Dover Bay, by the late Major-General Ford, of the Royal Engineers. 

There are two points, cach of great importance, which have heen sug- 
gested as objections to any proposal for converting Dover Bay into a harbour; 
one that the holding ground is not good, tbe other that it will have a ten- 
dency to silt up. 

With respect to the quality of the anchoring ground, Her Majesty's steam- 
vessel, the Blazer, of 500 tons and 120 horse power, was ordered there to 
test its tenacity to the ntmost. The nature of the experiments and the satis- 
factory result will be seen in Captain Washington's Report in the Appendix. 

In reference to the question of silting up, the Commission directed sam- 
ples of the water in Dover Day to he taken up at different times of tide, in 
different depths, and under varying circumstances of weather, which have 
been transmitted to the Director of the Museum of Economic Geology for 
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examination; the results, as reported by Mr. Phillips, will be found in the 
Appendix. 

The Commission is of opiaioa that more extensive experiments are neces- 
sary in order to determine the quantities of matter borne in suspension by 
the tidal currents on this part of the coast and liable to deposit, and һер 
thercfore to suggest to your Lordships the propriety of their being continued, 
nuder the direction of the Admiralty, for the space of a year, in all circum- 
stances of weather. 

Dover, situated at a distance of only fonr miles and a half from the Good- 
win Sands, and standing out favourably to protect the navigation of the nar- 
row seas, is naturally the situation for a squadron of ships of war. Its value 
in a military point of view is undoubted; but the construction of a Пагбоџг 
of Refuge there, is, in our opinion, indispensable, to give to Dover that efti- 
cieacy as a naval station which is necessary in order to provide for the secu- 
rity of this part of the coast, and the protection of trade. 


Beachy Head, East Bourne, and Seaford. 


We have now to draw your Lordships’ attentinn to the bay on the east 
side of Beachy Пеай, and westward of Langley point, which the commission 
of 1840 proposed as a site for a breakwater. 

On the west side of Beachy Head the anchorage is free from the dangers 
which render the east side less eligible as a place for ennstrueting a harbour 
of refuge. The holding gronnd off Seaford is of the best quality, and is much 
resnrted to in easterly gales. 

The Commission are of opinion that there is по good position in the neigh- 
hourhood of Beachy Head, where а harbonr is as necessary as in any part of 
the channel, (being about half way between Dover and Portsmonth,) except 
in Seaford Road. 

The Commission are fully aware of the objections which may he made to 
the formation of a breakwater harbour on the west side of Beachy Head, 
considering the prevalence of the westerly wind; but the local disadvantages 
on the east side of the Itead, induce them to give a decided preference to the 
west side, and the proximity of Newhaven has materially influenced their 
decision. 

Portland and Weymouth. 


Our last visit westward was to Portland, which, from its silualion with 
reference to the Channel Islands, and as the boundary of the narrow part of 
the Channel in this direction, came naturally withia the range of our investi- 
gation. 

A squadron stationed at Portland will have under its protection, jninily 
with Dartmouth, all the intervening coast, and these places, with Plymouth, 
will complete the chaia of communication and co-operation between Dover 
and Falmouth, a distance of 300 miles. 

There is everything at Portland to render the construction of a breakwater 
easy, cheap, and expeditious. and the holding-ground in the road is particu- 
larly good. А large part of the island facing the bay is Crown property, and 
contains abundance of stone. Jt has numerous springs, and plenty of the 
best water may he led in any direction for the supply of ships. 


Harwich Harbour. 


We have now to submit fo your Lordships a few observations respecting 
Marwich lIarbour, which we сооѕійег one of very great importance to the 
trade of the country. 

This harhour, formed by the junction of the rivers Stour and Orwell, is 
one of the finest, and may be rendered one of the most usefn] havens in the 
kingdom. It has a sufficient depth of water and good holding gronud over 
an extent capable of containing many hundred ships. 

But with the exception of a channel, of 18 feet in depth, too narrow for 
gencral purposes, the entrance to this port is not deep enough to adwit ships 
of more than 12 feet draught of water at low-water spring tides; it is there- 
fore at present a tidal harbanr as regards ships of a larger class. 

Н is remarkably well situated for the convenience of a North Sea squadron, 
and for the protection of the month of tlie Thames. 

It is the only safe harbour along this coast, and is in the direct line of 
trafic between the Thames and the northern ports of the kingdom, as well 
as of the trade from the north of Enrope. 

There is а dock-yard with bnilding slips belonging to the Crown, and the 
property under the Ordnance department is extensive. 

lt appears ia evidence that by the falling away of Beacon Cliff, on the 
west side of the entrance, and the lengthening out of Landguard Point, on 
the cast side, the harbonr has sustained great damage within tbe last 25 
years. 

The hottom at the entrance to the harhonr, and the coast on each side, is 
composed of hlue or London clay, іп which are layers of ** cement stone,” in 
great demand both in England and on the Continent. llundreds of hands 
nre constantly engaged in collecting it, and the evidence shows that hy ex- 
cavating the cement stone in front of the Ordnance premises, near the foot 
of Beacon Cliff, the water has spread so ns to be diverted from its natural 
conrse, and the tide rendered so comparatively feeble, that it no longer acts 
with its accustomed force on Landgnard Poiot, which has consequently 
grown out 500 yards during the past 40 years, as showo by the plan. It has 
already nearly filled up the deep-water channel, and, by its further increase, 
threatens to destrny the entrance. 

In the Appendix there are Reports to the Admirally from the officer 
carrying on tbe surveying service in the neighbourhood of Harwich, to whieh 


1813. | 


we beg to refer for a full confirmation of our opinion of the necessity of 
takiog immediace measures for the preservation and improvement of this 
harbour. If this be not done soon, it is impossible to calculate on the ex- 
tent of mischief which may take place, for in every south-west gale the Bea- 
con Cliff is in peril of being washed into the sea. 

We therefore feel it to be our duty to submit to your Lordships the press- 
iog necessity for carrying out a breakwatcr, or stone groyne, from the outside 
of the Beacon Cliff, so as to surround the foot of it, and to extend the same 
over the shoal-water, to the north part of the Cliff-foot rocks. 

We also recommend deepening the channel to the һагһовг to 18 feet at 
low-water spring tides by removing the shoals called the “ Altars,” and the 
eastern part of another shoal called the “ Glutton.” 


Proposed Breakwaters. 


Having made such observations respecting the different ports as may be 
necessary to enable your Lordships to form a judgment on the proposals we 
have to submit, and having given to the subject referred to us all the atten- 
tioa which its importance demands, we recommend :— 

First, that a harbour be constructed in Dover Bay according to plan No. 
I, with an area of 520 acres up to low-water mark, or 380 acres without the 
two fathom edge; with an entrance 700 get wide on the south front, and 
avother of 150 feet at the east end. 

Entertaining the strong opinion we have expressed of the necessity of pro- 
viding without delay a sheltered anchorage in Dover Bay, we venture to urge 
upon your Lordships’ attention the advantage of immediately beginning the 
work by carrying out that portiun which is to commence at Cheesman’s 
Head. 

Whatever may be finally decided upon as to the form and extent of the 
works in Dover Bay, the pier from Cheeswan's Head, run out into seven 
fathoms water, appears to be indispensable as a commencement, and it will 
afford botb facility and shelter to the works to be subsequently carried on 
for their completion. 

This will give sheltered access to the present harbour during south-west 
gales, and protect it from the entrance of shingle from the westward : it will 
affurd time also for observation on the movement of the shingle within the 
bay, and for further inquiry as to the tendency which harbours of large area 
on this part of the coast may have to silt up. 

These inquiries the Commission consider to be of essential importance, and 
the results will afford the means of determining on the greater or less width 
that should be given to the entrances of the proposed harbour. 

Secondly, we propose that a breakwater he constructed in Seaford Road in 
a depth of abont seven fathoms water, one mile in extent, and sheltering аа 
area of 300 acres. 

Thirdly, that a breakwater be constructed in Portland Вау, to extend a 
mile and a-quarter in a north-east direction, from near the northern point of 
the island, in about seven fathoms water, having an opening of 150 feet at a 
quarter of a mile from the shore, and sheltering an area of nearly 1200 acres. 

If only one work is to be undertaken at a time, we give the preference to 
Dover; naxt to Portland; and, thirdly, Seaford. 


Mode of Construction. 


Various plans for constructing breakwaters have been laid before us by 
highly intelligent individuals, whose projects are noted in the Appendix, апа 
fully explained in the evidence. 

We are directed by your Lordships to report on the expense to be incurred 
by the completion of the works we may recommend; hut as no approximate 
estimate of this can be made without determining the general principles and 
modes of construction, we bave examined the engineers who have come be- 
fore us, and other authorities, upon those important pointa. 

Their various opioions have heen considered by the Commission, who pre- 
fer, for the construction of breakwaters, and for the security of the works of 
defence upon them, the erection of walls of masonry. 

Тһе Commission do not offer any opinion as to the profile of degree of 
slope necessary to ensure to the structure the requisite stahility. They con- 
sider tbat this will be hest decided by the Government, under professional 
advice, when the works shall be finally determined on. 

The cost of either mode of construction having heen stated to be nearly 
the same, whether it be masonry, or a long slope of rough stone similar to 
that of l'lymouth Breakwater, the Commission beg to lay before your Lord- 
ships ап approximate estimate of the works at the several places, viz. :— 


mover £2,900,000 
Seaford cer 1,250,000 
Portland cs as cs oes n 500,000 
Натисни 90,000 


Protest. 

This report was signed by nine only of the Commissioners, Captain Sir W. 
Symonds eotered a protest against it in the following terms :— 

I dissent from this report, hecause I consider the mass of evidence to be 
in favour of Dungeness; and because I cannot recommend a large close har- 
bour at Dover, where the pilots consider the holding-ground generally indif- 
fereat, and the engineers вау it vill silt up. 


Evidence. 


Sir Joho Rennie's evidence.—(Chairman). The Commissioners have before 
them a plan of yours for enclosing the amall Downs. In the evidence you 


gave before the Committee on Shipwrecks, you stated in answer to question , 
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5966, that it will be four miles and half in length, but in your Report to the 
Commissionera of Ramagate Harbour, you say it will be five miles, will you 
have the goodness to explain how that is?—The fact is, that in any work 
constructed upon the Brake, the operation of accumulation, which I con- 
sider will he produced by the works if conducted in a judicious and proper 
manner, will be rather to raise and iucrease the shoal in a particular position; 
it may be a quarter of a mile, more or less, for it ia difficult to state whether 
it will he five miles or four and a half, till I know specifically the whole ex- 
tent of the operations intended to be carried on. It is not like constructing 
а mole ont in the open sea, where the whole work must be done entirely 
artificially; but here the object is to endeavour to make nature operate with 
us in conjunction with urt, so that it is a very difficnlt thing to say in the 
first outset what would be the whole quantity which would be required to 
һе dove. I have given, in the Report to the directors of Ramsgate Harbour, 
an outside estimate, comprehending everything; but, I believe, provided the 
work he carried on, only a portion of it will be required. 

You have alluded to the diflicultica of constructing a break water at Dover, 
are those engineering difficulties to which you allude ?—The difficulties are 
both engineering and geological, the principal geological; the engineeriag 
difficulties may be removed by азат of money. 1 do not mean to say a 
proper harbour may not be coustructed at Dover, but before I give au opinion 
upon it, | should wish to have time to consider it, if the Commissioners wish 
me to turn my attention to it. In my Report I have alluded to the position 
of Dover as a good position. The fact is, I have begun to consider it, aud 
have gone back to the early history of Dover Harbour. | have made a com- 
mencement in the time of Henry VIIL, and have got some very curious do- 
cuments from the Cottonian Manuscripts, with drawings of all the different 
changea counected with it; aud the history is very curious. Originally, from 
the facts we have, there was little or no mud in Dover Harbour, it was simply 
a bay formed in the chalk strata, and a small river coming in there; the 
Dour discharged itself at times, when it could, into the Channel; but in con- 
sequence of the prevalence of aontherly and westerly winds, and the beach 
driving from the westward, a shingle bank was formed in front of the mouth 
of the river, ao that the river, before it could get to the sea, was obliged to 
expand itself into a large lake; when this lake got sufficiently full from the 
waters of the interior, and when the winds were not so strong without, it 
burst throngh its barrier, and furced itself into the sea. Thus the shutting 


| and opening of this basin soon occasioned, оа the one side by the winds and 


waves from without, and on the other by the antagonist force of the waters 
from within, and the basin formed what is called Dover Harbour. Strangers 
looking at a position of that kind supposed that nothing more was requisite 
than to open the channel, and to confine it by works of art to preserve а 
proper harbour, but in proportion as those works were constructed the beach 
was inereased, and the mud accumulated inside, and from bence has been 
the advance and receding in Dover Harbour. 


Extract from the Evidence of His Grace the Duke of Wellington, taken 
before the Select Committee on Shipwrecks. 


* 5261. Chairman.—The attention of the Committee has been directed 
їо the subject of a harbour of safety between Portsmouth and the Thames ; 
will your Grace have the goodness to state your opinion as to the necessity 
for the erection of a new harbour ?"—*I have no doubt about it. I entertain 
no doubt that it is absolutely necessary. There is now no security between 
Portsmouth and the Downs. Dover Roads is a very secure place, ia the 
period of a northerly or easterly wind; but there is no security at other 
times ; but, on the contrary, it is a very dangerous place in a wind from the 
south-west. They сап run for the Downs; bnt there із no great ease in the 
Downs; certainly, there is no security in Dover, except from warlike at- 
tempts. But I should say that, considering the want of protection from the 
weather, and from military attacks in the Channel, the trade of tbe port of 
London will be in a very precarious situation, and will be a very losing one, 
io a variety of ways, in time of war, if something i3 not done beforehand—if 
some precantions are not taken. Steam-power, in moving ships, has made 
such progress at present, as that it mnst have a most material effect iu mari- 
time warfare (1 use the word maritime warfare in contradistinction to naval 
warfare) in all future times. If anybody will just consider the advantage the 
French coast enjoys over the coast of this country, in observation of what is 
passing at sea; that is, to the southward, they have the sun in their backs ; 
they see everything quite clear ; and it is possible, from the coast of France, 
io calenlate to a moment ві what period a vessel coming up Channel will 
arrive at particnlar points; and they may he in readiness to seize her, at any 
point which may happen to be unguarded, snpposing the vessel to be with- 
out convoy, and supposing that there should be no naval means at that point 
to take care of her. I ahould say that the trade of the port of London would 
labour under a great disadvantage if it were found that every vessel coming 
up from Portsmouth was obliged to come up in a convoy; that she should 
he shut up unless there were a convay ; and there аге no means of providing 
for that safety except by ports; not one only, but there ought to be, I should 
say, at least two between the Dawns and Portsmouth. 1 shontd say one 
about Dungeness, and another, possibly, at Dover. I have given a good deal 
of reflectinn to it, and have thought of it a long while, and that is the con- 
clusion to which 1 have cone; and it is a rational conclusion, for it is found- 
ed on what the state of the commerce of this port (which is the great port 
of the couutry) will be, by-and-hye, if somethiog is not done." 
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THE OUSE BRIDGE, ON TIIE HULL AND SELBY RAILWAY. 
By Ххтылам Brayiey Bray, M. Inst, С.Е. 


(From a paper read at the Institution of Civil Engineers, Session 1845.) 


In the year 1836 an Act was obtained for making a line of railway from 
Hull to Selhy, where the proposed line was to join the line from Selby to 
Leeds, which had been opened two years previously. 

The Act contained a clause respecting tbe bridge, by which the railway 
was to cross the river Ouse, requiring an opening arch to be provided 44 feet 
іп width, for the passage of steamers and vessels with fixed masts. 

The river Ouse at Selby is about 196 feet wide, and 14 feet deep, at low 
water; the tide rises 4 feet at neap tides, and 9 feet at spring tides. Тһе 
freshes аге very rapid, and have occasionally risen 1 ft. 3 in. above the high- 
water mark of spring tides, At the times of the new and full monn, it is 
high-water at Selby abont half-past 8 o’clack, 34 hours later than at Hull. 

The bed of the river consists of silt, restiog on a thin bed of quicksand, 
beneath which is hard elay. Тһе clay dips to the north about 10 feet in the 
width of the river, and the south bank is so liable to slips, that in one part 
of Selby, the road aloug the side of the river cannot he raised within 3 feet 
of high-water mark spring tides ; and on the site of the bridge, the kidding 
or staithing, formerly done to preserve the baak, had slipped many yards into 
the river. 

The erection of the bridge was let to Mr. Briggs, of Ferry-on-Trent, and 
to the Butterley Iron Company. The work was commenced in the autumn 
of 1837. The piled foundations of the Selby abutment, and the adjoining 
pier, were finished early in the month of February following. 

During the dry spring of 1838, the piles for the other piers of the north 
abutment were driven, and were finished in June; but the rain during the 
succeeding autumn and winter, caused such a continuance of freshes, that 
the sheet piling round the centre pier and the capcills were not finished till 
May 1839. The fixing of the standards for the piers was commenced early 
in April, and was completed in June. 

From that time no further progress was made till the end of September, 
as the castings for the superstructure did not arrive from Butterley until that 
time. 

The opeuing arch was closed on the 11th of October 1839, and re-opened 
for the navigation on the 13th of Febrnary, 1840; during which period all 
the vessels were obliged to pass through the other opening, which naw forms 
the fixed arch of the bridge. 

The fixed arch, with the remainder of the ironwork, was completed by the 
end of March 1840. 


Construction. 
The weight of metal in the bridge is about 590 tons, viz., 
Tons. Cwts. 


Cast iron on ob. 868 2 
Wrought iron .. E 20 15 
Brass бо өз - 8 
Lead ao oo — 10 

559 15 

The weight of each leaf of the opening arch is 922 tons, viz., 
Tons. Cwts. 

Tronwork 55 on 809 14 
Oak planking go m 3 9 
Permanent way .. o2 3 12 

2 15 


The abutments are each founded om 58 piles, 18 feet long, on the Selby 
side of the river, and 28 feet leng on the Barlby side; these piles were driven 
into the hard clay, and their heads were cut off level to receive the longi- 
tudinal sleepers, 10 inches wide by 5 inches deep, which were fixed at dis- 
tances of 3 feet from centre to centre, and on them were placed, at intervals 
of 4 feet apart, transverse cills, also 10 inches wide hy 5 inches deep, and the 
intermediate spaces were filled in with broken chalk stone, grouted with thin 
mortar. Оп this platform the abutment was built of brickwork, with stone 
quoins, string courses, and coping. 

These abutments were subsequently tied by strong wrought-iron rods to 
heavy stone piers, built on the solid ground at a distance of about 40 yards. 
These tie rods completely counteracted the tendency, which the slipping of 
the river banks would otherwise have had, to thrust the abutments forward, 
and to narrow the opening arch. 

The six timber piers are placed in pairs, by which means the tail ead of 
the opening leaf is preserved from injury. 

Each of the four land piers is founded on 20 piles 15 inches square, which 
were driven about 15 feet into the clay, cut off level, and then tenoned, ta 
receive three cap-cills 16 inches wide by 12 inches thick, the tops of which 
are laid 15 inches abave low-water mark of spring tides. 

Upon these cap-cills six cast iron frames are strangly halted, with cast iron 
braces fitted between the frames on each side of the pier. Two transverse 
girders resting on these frames tie the whole together, and furnish proper 
bearings for the superstructure. The ends of the piers are finished with cut- 
waters formed of cast iran plates 1 inch in thickness. 

The centre piers are similar to the land piers, but are founded on piles 
from 33 feet to 36 feet long, which are further cased rouud with sheet piling 
5 inches thick, spiked to the cap-cills. 
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The iron frames are covered with planking 3 inches in thickness, on the 
side next the 45 feet arches, to protect them from injury by vessels passing 
through the bridge. 

These works entirely conceal from view the brace piles of the centre piers, 
which are very well contrived for security. The two brace piles are rounded 
for a portion of their length, so as to allow the cast iron sockets to descend 
and take a solid bearing on the square shonldera of the piles. 

Before lowering these sockets, fir braces 12 inches square were fitted and 
bolted on them ; and when these sockets were let down to their bearing. the 
tops of these braces were brought to their places amd secured to the centre 
cap-cill by east iron caps and bolts. 

The superstructure consists of six ribs of cast iron 14 inch thick, resting 
on the transverse girders, one being under each line of тайа and one under 
each handrail. The ribs over the land areh and the land piers are in. two 
lengths, and finish with flanches forming abutments for the rihs of the fixed 
aad opening arches; the rihs over the centre pier finish at bath ends with 
similar flanches, and the fixed arch is composed of ribs joined at the crown, 
and bolted to strong brace plates, each 6 feet long, to strengthen the junc- 
tion and stiffened hy two other rows of braces. 

The covering plates are of cast iron 2 inch thick, strengthened with flanches 
beneath. They are baited between these ribs, resting on flanches, cast for 
that purpose, near the top. Ontside the ribs is fixed a cast iron ovolo enr- 
nice with a plinth, ioto which the standards of the wrought irun railing are 
fitted* 

'The line of railway is laid across the bridge on contiguous timber bearings, 
12 inches wide by 6 inches deep. 

The opening arch consists of two leaves precisely alike, each keyed on a 
cast iron shaft 9 inches square, with turned journals and plummer-blocks and 
brasses at each rib. Each leaf consists of five pairs of tail-pieces, keyed on 
to the square shaft, with proper kentledge boxes bolted between the ex- 
tremities of each pair; and of six ribs holted at one end to the flanches of 
ihe tail-pieces, and at the other end to the cast iron meeting plate, and 
further strengthened hy intermediate pipes and bolts. 

The leaf is covered with oak planking 3 inches thick, and a plinth and cor- 
nice is made of wood, to correspond with the rest of the bridge. 

The railing to the opening arch consists of iron standards and chains, and 
the railway is laid in the same manner as on the rest of the bridge. 


Machinery for raising the bridge. 


The machinery for raising the bridge consists of an iron segment of 9 feet 
radins, keyed on the main shaft and bolted to the ribs. Into this works a 
pinion 12 inches iu diameter, keyed on a second shaft with a wheel 4 feet in 
diameter, which is worked by a pinion 12 inches in diameter, and by bevel 
wheels fram the capstan. The power is thus multiplied 285 times, or a 
power of 8 lb. on the handle will balance I ton, at 1 foot from the centre of 
the main shaft. Тһе centre of gravity of the leaf is about 1 inch below, and 
in advance of the centre of motion of the shaft. 

The resistance of the opening leaves, at first starting, is 321, ; when the 
opening is 20 feet wide, the leaf is just balanced, and 17 ІҺ. at the handle, 
overcomes the friction and moves the leaf either way, and when it is entireiy 
up, a force of 321h. is required to lower it. The time necessary for raising 
or lowering the bridge is from 50 to 60 seconds, but it has been done in 30 
seconds. 

At high-water spring tides and in times of freshes, the kentledge boxes and 
tail-pieces dip into the water; additional force is then required for raising 
the leaves. When the tide rises 9 teet above low water, one man is just able 
to lift the leaves, by exerting a force of 801b. at the handle of the capstan; 
when the water riscs above this level, powerful crabs, erected at the ends of 
the bridge, are used ; a chain from the barrel being passed over the segment 
and attached to the meeting plate. А force of 6 lb., applied to the handle 
of the crab, is of equal effect with 8 Ib. applied at the handles of the capstan; 
and as the leaf rises and the tail plunges into the water, the chain rises off 
the segment and obtains àn increased leverage to lift the bridge. 

The resistance caused by the rise of the water is equal to 38 Ib. at the 
handle of the capstan, for every foot abnve 9 feet that the water riscs. 
The highest fresh, since 1810, was 16 feet 2 inches above law water mark. 

The effect of heat in expanding the bridge is considerable; this is provided 
far by taper iron keys, fitting in the grooves of the meeting plates, and in- 
serted to such a depth as to give a proper bearing for the opposite leaf. The 
opening is % of an inch wider in cold frosty weather than during a hot sum- 
mer. 


DRAINAGE OF RAILWAY CUTTINGS. 


By Tuomas Поснеѕ, Assoc. Inst. С.Е. 
(Paper read at the Institute of Civil Engineers, Session 1945.) 


It is not the object of this paper to enter upon the causes of slips, thoug 
the subject has engaged the attention of the author for some years; but, pre- 
suming it to be agreed that water is the chief cause, it will suffice to give а 
description of the employment of Watson's drain pipes, and of their applica- 
tion to two railway banks in the neighbourhood of London. 


* These pipes were explained, accompanied by drawings, in the Journal of last year, 
Vol. VII. page 49. : 
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In March, 1844, Мг. С. Н. Gregory, the resident engineer of the London 
and Croydon Railway, permitted an experiment to be tricd upon a piece of 
bank selected aa the worst part of the line. The spot chosen was near the 
Sydenham station, at the side of the up-line. A longitudinal trench, 4 feet 
deep, was dug on the crown of the bank ata few feet from the edge ; and 
other trenches, about 30 feet npart, descended from it to the open. drain hy 
the side of the permament way. The drain pipes were then laid іп, and the 
clay, which had been dug out of the trenches, was laid over the pipes. As 
great advantage is, in sueh cases, to be expected from ventilation, an осса- 
sional upright pipe rises from the longitudinal line of pipes to the surface. 

An interval of dry weather canses the soil round the pipes to crack 1p every 
direction, and thus opens rumerous fissures for the passage of water to the 
drain pipes. This is particularly the case with elay ; which, thou. h gene- 
rally presumed to Ше unfavourab'e for drainage, is, in this way, as easily 
managed as any other soil. This may be readily tested hy exposing clay, 
a bich has not been manipulated, to a drying atmosphere for a tew hours. 

This piece of bank has not slipped since 1t was drained; but, ns it is only 
120 feet in length, and 20 feet in height, it is wished more particularly to call 
attention to a bank of } mile in length, and rising to upwards of 60 feet in 
height, having higher ground behind it, This bank is on the dewn-side of 
the line, between Chalk Farm bridge and Primrose Hill tunnel, near the Lon- 
don terminus of the London and Birmingham Railway. It was ina very 
precarious state, when placed іп the hands of the author, іп June, 1844. The 
soil was the London clay, and the trenches to receive the pipes varied in 
depth from 3 feet to 6 feet; the workmen being guided in this respect by the 
appearance of the ground, as it was opened. The descending trenches were 
cut about 80 feet apart. The work has proved very satisfactory, and no re- 
pairs have been required sinee it was finished. It was contraeted forat £200 
and, as the length of pipe laid down was 2600 feet, it 15 at the rate of 15. 64; 
per foot, including every charge. 


Walls of the Eusion Ineline, Birmingham Railway. 


Retaining walls are frequently fouud to suffer severely from want of drain- 
age, and, perhaps, no one more so than that of the Euston ineline, London 
and Birmingham Railway. Тһе application of these drain pipes was per- 
mitted on part of this wall, and every facility was given to tbe undertaken 
by the resident and consulting engineers. 


It was necessary to bore through the wall, and several feet behind il, in 
order to insert the pipes, which, for this purpose, were made of cast iron, in 
lengths of four feet each, and were ahout 3 inches diameter. Boring through 
the wall was accomplished by a machine (described in this Journal, Vol. VIL 
1844, p. 66); and, at some spots, considerable quantities of water issued in- 
stantly ; but, in other places, no water appeared for several days, or uatil 
rain had fallen; and some of these borings were observed to dry up wet 
places, which showed in the wall at the distance of several feet. This result 
was expected, from the admission of air causing the earth to dry, and to 
crack, all round the pipes, thus opening channels for the admission of water 
into them, and after a heavy rain all the borings may be seen to yield water. 
This relieves the wall from the considerable pressure which would otberwise, 
in time, have caused its destruction. 


In boring through the wall, it was found that the bricks, which had been 
placed in contact with the wet soil, had hecome soft and decayed, but these 
bricks (or ratber the portions of them brought out by the boring tool) were 
found to become hard again, when they had been exposed to the air for a 
few days. 

Three portions of the wall were thus drained in March, 1843, by making 
three borings in each panel. The success of this first attempt was not quite 
apparent; but Mr. R. Stephenson having approved of a further trial, with 
five borings in each panel, the result was so satisfactory that thirty more 
were thus drained, between October and Deccmber, 1843. These drains 
have therefore been more than a year in action; and it is worth noticing that 
several of them yielded water freely throughout the drought of 1544. The 
good effect upen that portion of the wall is very plain: though, since the 
mortar has been washed out in many places, it would hardly be expected 
that the success should һе ва complete as it is. This may be attributed to 
tbe borings having beeo made 16 feet deep inwards, and thus collecting the 
water before it reaches the wall. 

The panels operated upon in this way are 25 feet in height, and 20 feet 
in width. Each of them contains five borings; but, in a more favourable 
soil, a less number would suffice, Тһе charge for the work, including every 
expense, was 3s. 64. per foot for the length of drain pipe inserted. 


Remarks, 


Mr. Docknav said, that previous to the insertion of the drain pipes, the 
walls of the Euston incline appeared ta be saturated with water, but that 
they were now drying fast and the water no longer settled hehind them, 
being discharged hy the pipes as fast аз it percolated through the backing. 
The slope of the cutting near the Chalk Farm bridge showed a tendency 
to slip, but the insertian of the pipes appeared, by draining the bank, to bave 
stopped all movement of the snil, 


Mr. Е, 8тЕрнехвох said, that the rctaining walls of tbe Euston incline 
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were instructive examples of the discrepancy between theory and practice 
under peculiar cireumstanees, They were designed several years since, before 
he had atiained his present experience of the action of the London clay. 
The usual theory for the amount of pressure against retaining walls was 
that of. Prony,* which might be stated to һе, that the pressure was equal to 
the weight of a prism af earth, slipping upon the face of the natural slope 
due to the character of the soil. 

This theory held good as long as the soil was dry, but when it became, as 
in the London clay, saturated. with water, the position was no longer the 
same and the pressure was that due ta a column of dense semifluid acting 
upon the back of the wall. Iu this particular case the inclination of the 
strata required to be eonsidered, to aecount for what had occurred. Тһе 
wall had been forced forward at the spot where, in plan, it formed a consider- 
ahle curve, thus appearing to oppose the convex surface of the back of the 
wall to the pressure; while on the other side, where the back was concave, 
the wall did not stir. On examination it was faund, that from the inclina- 
tion of the strata, the water percolating through the fissures, accumulated 
against the convex back of the wall, reduced the clay to а semifluid state, 
and increasing its mobility, reducing tlie cohesian, until it forced forward the 
foot of the retaining wall, while the apposite wall, whieh would have been 
supposed to he weaker, remained firm; evidently because the inclination of 
the strata acted as natural drainage. The walls were 18 feet high, they were 
originally built 5 feet in thickness, but had been increased an rebuilding to 
6 feet thick, and their foundations were sunk 5 feet deep below the surface, 
still they were forced bodily forward. It was natural to attribute the failure 
to the pressure of a dense semifluid, of a weight due to the eltitude of the 
wall. Тһе drain pipes had acted well in drawing off the water, but fearing 
that they might not prove sufficient in a long duration of wet weather, the 
east iron truss heams were thrown across in order to lend the support of the 
lower and drier side to the upper side, which was more exposed to injury 
from the percolated water. 

Retaining walls should be built nearly parallel from the bottom upwards. 
That was the practice of the late Mr. Rennie, and was well exemplified in the 
walls of the Sheerness Dock. Пе allowed 4th of the height for the batter 
of the face and 3th for the thiekness, Whether the thrust of the earth was 
opposed by a wall with a straight or a curved baiter, an equally effective re- 
sistanee was ohtained, with a less quantity of inaterial than in a wall with & 
vertical back and an inclined faee; but the curved form was more convenient 
for doek walls and was more elegant in appearance, The whole question of 
retaining walls might be reduced ta the simple mechanical principle of the 
lever and the inelined plane, indieated hy the angle of repose of the soil which 
the wall was intended to resist, due allowance heing made for an increase of 
its natural density from the absorption of water. 


* Vide ‘Architecture Hydrauliqua,’ tame i., pp. 288, 289; alao, Huttoa’s * Mathema- 
tics,’ prap. xlv., vol, ii., p. 201, 


ALABASTER MINES OF CASTELLINA. 


By W. Плмитом, Esa.. М.Р. 
(From the Quarterly Journal of the Geolagical Society.) 


By far the most interesting and important of the different varieties of gyp'*um is the 
fine white alabaster found in the neighbonrheod of Castelllaa, where it is regularly atrati- 
fied, and is worked in properly constructed mining galleriea. The little town af Castel- 
lina, distant sbont twenty or tweaty-four milea fram Volterra, is reached һу a racky raad 
ever wild rngged munntains. It is situated an the W. №. W. alape of the hills of Monte 
Vaso, overlooking in that directian an extensive and alightly undulating plain of tertiary 
marla, which there can be no deubt extend raund the north point of the Monte Vaso 
chain, and are connected with those of the Val d’Era aad the Vulterra diatrict, 

We entered the mine by an inclined path, and, passing under gr und, avan reached an 
apen well ar large invert«d cone, rouud which the inclined path ia carried, and where the 
sectlon af maris and gypsum ta well exposed. Ая the descending road passes through 
tke third and fau th gypsum beds, galleries are seen striking into tlie rock in all direc- 
Чопа. The first and aecond gypsum beda are of a uni'erm character and grey eclour, and 
do nat contain any alabaster blocks. These are found principally in the third and fou'th 
heds, and eccur as irregnlar isolated apherical masses imbedded In the gypsum, from 
which thay are, mineralogically speaking, distinctly separated by athin black crust, whieh 
indicates to the workmen the existence af the finer nadulea. These nodules sre most 
frequent іп the lower part of the stratum, and accur in regulat leyers, never touching, 
altüaugh varying much in their distancea from each other. They vary much in size, 
weighing fram 20 өг 30 Ib. to upwards af 2,000 15. When the workman diacavers the 
black crust, ће is at once aware that he ін near a black of alabaster, and by fullawiog the 
direction a£ the crust, he removes the gypsum all round until he haa nearly detached the 
whole nodule, which is at last curcfully aeparated fram the parent rack. Gunpew der le 
occasionally used to blast the ruck when no black crust {ndica‘es the existence of the ala- 
haster. This crust In connection with the pure alabaater ta perhaps one of the moat 
curious featnrea of the nine. Оп cloae examination it appears іо be laminar and сөзсеп- 
tric, and to consiat af layera of l lue clay nud gypaum, Now the whole farmation of gyp- 
aum contains а amall portion af clay which gives it the greyish calour, and it Іа probable 
that, when that peculiar principle, whether crystallization, attraction or electricity, which 
caused the aggregation af the particles of gypsum in greater purity aad іп a more crystal- 
line state was in operation, one nf Ия chief effects was to expel ta the circumtereace all 
the puriicles of argillaceous matter previously mixed up with the gypaum; a process 
which would continue until elther the crust itaelf opposed a resistance ta the further ao- 
tion of thia principle, ar until two apposing apherea nearly came in contact with cach 
other. Very tine crystala of selenite, aud sometimes of n large size, are nat unfrequently 
found 1n the fissures of the gypsum. ‘hey are used for the purpose of making the бое 
Scaglialu cement, and are consequently sold at a much higher price than the mare ordi. 
enry gypsum. The price of the tine ulabaster 18 5 Tuscaa lire the 100 Ib. Tuscau st the 
quarry, er 8 if delivered ia Leghorn. 


The Geology of Tuseany. 
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RAILWAY TOLLS. 
(From a Return to an Order of the House of Cammans.) А . rr А 
The various Charges made by existing Railway Companies for the Carriage of Passengers, Cattle, Couls, and various kinds of Merchandize, distinguishing 


Manure, Lime, Compost. 


Passengers, per Mile. Cattle, per Mile. 


Coals, Se  _ 
с рег Топ 
Name of Company. И а | sar MiG ' a 
Ist Class. | 2nd Class. | 3rd Class. | Horses. Cattle. Sheep. Pigs. Manure. | Compast. ime. 
d. Gb. || it d. | d. d. | d. d. | d. аба a | d. | d d. e d. от 3 ne z 
Arbroath and Forfar j9 3 |4 3 |8 3 6 15 125 15|5 1 [5 1 483 8 1» 2521 NS 
Ardrossan? зә | 8 |15 3 3 з 2 3 Xe 8 Gh) m ren з [ss 355 С. 
Ballochney |75 4 "5 4 $ 4 с 
Bodmin and Wade- ; 
bridge? oa [ples 3 i 25 none. 2s. ба.\попе. 25. 6d. none. 15. 1s. whole dis. E 6 А А i 
Bolton and Leigh? ..|2-15 4 |175 4 1 4 К 49 12 15 |15 15 [15 1:5 r5 15 
Brandling Junctian* |1:5 2 | 2 Wm m 11 3 а” 2 ОВ 9 $ 
Bristol and Birming- 
Һат“, 5; on the 
portion of the Line 
between ^ Birming- T з " 
ham and Gloucester 2-875 2 |2 Ж | 2 и Б 15|%4 :25| “25 5| 15 Ц 1 n 1 o 1 


On the pnrtion of the 
Line between Bristol 
and Gloucester .. |2:875 2-5 |2 2:5 [1 2-9 41 15 

Canterbury and Whit- 


Б 15|% 5595 2525 Зо5% 2/4 2 |9 2 


stable (6 miles) ..|8 24646 266441 28.64] попе, none. none. none, ът тв т 
Chester and Birken- : 
head Е-Е 55 оре o ЖШ. EM 
Dublin and Droghedal-5 — 551 35|% 35155 2* Ig 24 | 54. 14 поле, Бі pc 4 
po а Bios 2 E 1 none none, none, none, none. З |попе. 25 т re P a 
No 3 ГІ . е . . 
Dundee and Newtyle? 1:56 3 |1451 3 11270 3 none. 4 6 |5 3 |5 3 |9121 6 |2146 6 (214 | 
Durham EU 15 1 75 попе none. none. none, (|L125t0:75]]:5 попе.155 попе.|1:5 попе. 
Eastern Connties 2 
(Cambridge Line)* |13t02§ 2 1102 2 |itolà 2 24 15 [1502015102 {|4044 152 12 15 1 
Eastern Connties 5 : 5 
(Colchester Line)* |21402: 2 |10222 (1013 2 431003 3 |14402 31:01:12 |01 à 02 2 2 1 EE ы 
Edinburgh and Dal. d Б t 
keith. “| 22 2 папе, none. |попе. 6 попе. 6 |попе. 3 тозе. З |1275 4 145 4 [175 4 |175 4 
Edinburgh апа Dal. 125 4 | 4 [95 4 [9-5 A 
keith, Leith Branch none. 787 5 none. none. 6  |none. 6 |поле. 3 попе. 3 875 t 
Edinburgh and Glas- : MI i 4 шл 
gow `+ {2082 3:5 |1:565 35 [1043 35 |3130 4 һе 4 3 3 
Edinburgh, Leith and 
Granton зо 2 6 
Glasgow, Garnkirkand 3 2 2 2 
Coatbridge? ++ |9 for 10 ші5/6 for 10 mls} попе. none. none. none. none. 
Glasgow, Puisley, Kil- 42 | ч . 
marnock and Ayr* |175 3 |125 3 |; 3 b 2 {о 2 | 1 |} 1 25 25 [1205 2 125 2 [195 2 
Glasgow and Paisley 
Joint Railway Com. 
: р . 2 2 2 
any? ohg sehe sela æ 2 ala ala i e ж BTE 
Gave Tai 244 12 [196 Б 822 1-5 |6 wagon 25/6wagon 5 |6 wagon 9 |79 15 175 151735 15375 19 
Great North of Eng. қ Я 
land* |997 3 (234 з |139 3 (6 3 [Gwagon 3 [G6wagon 1 |Gwagon 2 | 22а 1235 1: 1735 1: L735 Т 
Great Western (2:741. 3:5 |1878 35 |1 35 4:637 1:534 7156 138 1460 1541“ 
Hartlepool! Dock and ell 6 581 ga. || © . 
Railway Сотрапу.. |155 1:25 *833 3 3 18 3 [3 3 В 3 75 75 P 5 ү 35 he 25 
Hayle >п? 1 |9 1 |6 1 ое. 2 опе. 2 {none. 1 none. 1 М6 34 4 3 
dc Pn 3} 3:5 |2 3:5 1 1 [$34 6 1:514 9 |Г514 +5 [1:514 +5 [12534 134 [114 14 1:4 14 |114 1: 
Leicester and Swan- - 
nington ..|1:8006 3 |1:2690 none. попе. 1 ропе. 1 попе. 1 попе. 1 |1:789 21 |2 2 |p 2 2 2 
Liverpool and Man- 
ne o а nm 95 3 в |1188 [16e wagonel25s. wagon*|ULó — 25 2 з |2 309 3 
Llanelly Railway and 
mor Ша a Биз 2 (ух e laa, 8 |мл» © |Ә) $E 1^ 1 1^ |l 14 
London and Birming- : : 
ham Line ы 286 3 |180 3 | 1 488 8 |1 8 :1798 8 17495 18 1:258 JEPROS. 1:258 
Euston Extension..|2-86 1». [180 1% {1 1 
Aylesbury Branch..|245 3 (1245 3 lI 1 
Northampton and 
Peterboro’ Branch |9 3 115 2 qu i 
Warwick and Leam- 
ington Branch ..|2-5 25 (1°80 251 1 5 
London and Blackwall 6for32miles|4 for 31miles none. none. none. none. ules лоп д ү 2 EU 
London and Brighton 2-8 3:5 |19 25 |l} $5 47 1:55 1-5 155 25  -255| “25 B iD 25 | З, попе толе, 
London and Croydon |14985 3-5 |1:1428 3:5 :8571 3:5 none, none. none. none, |1556 : * 
Londen and South 75 1-75 1:75 
Western ‚.!9+5 1.75 1 2:75 2 } рег score!7 per score 13 17 3) 


1815.) 
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the Charges made, from the Maximam Charges authorized by their respective Acts of Parliament, Each column contain two sets of figures, the first refers to 
Ше Present Cnances, the second to the Maximum PARLIAMENTARY CHARGES. 


The following Returns are given as they have been furnished to the Railway Department of the Board of Trade by the several Railway Companies named, 


Sugar, Corn, Grain, Timber. 
Sugar. Grain. Timber. 
; d. | а. (% || Gb а. 
46 4 {3-3 4 [8:3 4 
2 i |e 5 2 5 
220 4 pus d gm m 
7 8  6up.3down. 
4:5 45 45 
3 3 7% 3 8 3 
125 2 1 2 | 2 
125 4 1 4 1 4 
| 
ls. 18. 207.18. 18.24.13. 15.24. 
5 4 
3 9 mem Шш P 2 
none. 3:5 |none, 3:5 попе. 35 
6:243 ls. |2731 6 3609 6 
3 none, 2 попе. 2:5 попе. 
& л 2 2 l 2 
3 6 12 а 13 2 
3:5 4 3:5 4 35 4 
2:5 6 |25 6 25 6 
“565 5 565 5 1:846 5 
6 6 6 
2 & IB 9: 2 3 
3 3 a 
125 9% |175 2} [175 2} 
3 8 2 8 /25 3 
ООЗ 213557 2412-1389 24 
3 3 13 $ IB 3 
54 44/54 43 |54 44 
1:514 24 [1514 24 |1514 24 
4 4 14 4 4 4 
3 33 25 22 12:5 3 
15 15415 155415 1:54 
1553 1:53 1:53 


Manufactured Goods, Cotton, Wools, 


_-———————— 


Manufae- - 
lured Goods. Cotton, 5 
5 а. д Gn || 1% di 
4:6 6 14.6 6 46 6 
3 (m 6 |3 6 
ШЫТ (2090 4122 4 
7 8 7 8 7 8 
455 45 4:5 
3:5 a 135 &i |220 3 
2 а ЫБ о Jen» € 
uw al 3:95 4 425 4 
Їз. o5 ERAN. OSSA ES 1% 24. 
5 NE e 5 3 
9 3 |3 3 
none. none. none. 
3:804 1» |3°121 1s. |91121 lə. 
4 none. 4 попе. 4 none. 
4 3 |4 8 4 3 
4toG 6 |4106 6  4to6 6 
35 б |35 6 [3-5 6 
2:5 6 125 6 25 6 
3 6 11-456 6 |1456 6 
6 6 6 
255 4 |25 А |25 4 
4 4 4 
2004] 3 2604} 3 |2104] 3 
3 а 8 4 [3 4 
2542 3% |2542 34 |2542 34 
3 S mg 3 |з 3 
6:3 44 163 4^ 16-3 44 
1:514 24 1:514 24 1:514 928 
4 4 4 4 14 4 
3to33 4 9 4 18 4 
1:54 1:54 1:55 
2:58 28 ga 


2s.for34mls.|2s.for 33 mls.|2s.for 34mls.|2s.for 34mls.|2s.for34mls.\2s.for 34mls. 


3:6 28 |24 28 |94 28 |6 38 |6 9:03:56 за 
1:56 3 none. none, none. 
145 175 1:5 2:25 2:25 2:25 


NOTES. 


1 In the above return, the “ Present. Charges’? include tolls and haulage, while the 
column for “ Maximum Charges authurized by Act of Parliament,’ contalus only the 
maximum charge fur tolla. 


2 Half price hack, if on the зате day, for passengers. 


a And in addition to the above maximum charges, the Company la authorized to charge 
the aum of 8d. per ton for ascending any Inclined plans worked hy a stationary engine, 
and 3d. per ton for descending auch Inclined plane; there are two inclined planes of this 
description, ascending in opposite directlous, so that goods starting from either end of the 
line have to ascend one inclined plane and descend the other, in the transit over the rall- 
хау. ‘The raflway is leased t» Mr. John Hargreaves, jun , at the rent of 12,0002, per yeur, 
and the Company have no knowledge of the Lessee'a charge for carriage of guods. 


а These chargea ere tolla only, exclusive of the expenses of conveyance, 


5 The coala on thia line are only conveyed an average distance of 7 miles, The Bir- 
mingham and Gloucester and Bristol and Glonceater lines being now worked la conjunc- 
tioa by the Midland Cumpany, the returns are made hereio for both lines. 


8 The rates given are those charged for booked passengers for a aingle trip, but there 
are a great variety of modifications of passenger rates; for artizana for short stages, return 
ticketa, and especially for persons subscribing in advance for terma varying from 3 months 
to 12 months; taking ntl ог which into consideration, it ia impracticahle to make a sepa- 
rate mileage rate for each class for the whole traffic, but the average recelpta for all clasaea 
during the Iaat three years have heen ая follows :— Year ended Feb. 28 1843, 1:050. per 
passenger per mile; Year ended Feb. 29 1844, *968d. per paeseuger per mile; Year ended 
Feb. 28 1845, *893d. per passenger per mile. 


7 Та the Tahle of Charges for Conveyance of Goods on this Railway во much per ton 
per mile js charged; and il the guods are carried over the Law Inclioed Plane orthe Hat- 
ton Inclined Plane, there is an additional charge made оп that account. "The ratea shown 
іп this table or return are the average ratas per tou per mile, supposing the goods to һе 
conveyer the whole distance, and iacluding the charges for the іпсіпей planes, but exclu- 
aive of weighing or other labourage at the loadiug or unloading stations, 


а No maximum charge or atipulation la this Company'n Acts. 


9 Stock and Gooda with an additional 3d. per tao for ascending the Inclined Plane 
at Edinburgh; and also for such coals as pass through the eatates of Niddry and Ed- 
moostone, 44. per ton additional on each estate, aa a way-leave, payahle to the pro- 
prietors of those estates under the Act of Parliameat. Also, іо certain cases, ld. of 
wharfage, or depót-rent, 


10 3rd Class 14.; ith Class "6524. А truck load contalning from four to elght hesd of 
cattle nearly 5*5d. per mile per truck; if fewer than four, abont 1:54. per mile per head. 
A truck load, 45 sheep, nearly 4d. per mile per truck ; when less than a truck load, rates 
vary according to number. А truck load of pigs (number varying according to slze), nearly 
8d. per mile per truck ; when less than a truck load, rates vary according to weight. 


11 No fixed rate for passengers hy tho Company's Act of Parliament. "Tonnage 
Dues.—Class First: Coal, drosa, jronatone, pig-iron, limgatone, whinstone, freestone, 
gravel, sand, clay, alag and engine ashes, first mile 2d, per ton; each succeeding 
mile id. N. B. Dung and lime for manure, from Glasgow to Stepps depot 4d. per 
ton; from Gartcosh 5d. from Gartgill ба. Clasa Second: Bar iron, charcoal, peata, lime 
(except for manure), tiles, alates and hricka, first mile 2 5d. per ton; each aueceeding 
mile 1°54. Class Third: Cotton, wool, yarn, cloth, grain, machinery, timber, bark, and 
all goods and commodities not ahove speclfed, firat mile 3d. per ton; each succeeding 
mile 1°75d. Engines and traina not belongiog to the Company, and admitted on the line, 
ere charged thetounage dues on the net load only, unless that load із under 75 (опа weight. 
Passenger trains not the Company's, *ód. per passenger per mile, or per carriage, or рег 
trip, in the Company's option, ая may he agreed upon. Engine Haulage— Westwards : 
firat mile 1:25d. ; each additional mile “254. Eastwards: lf ascending the inclined plane, 
6d. per ton; other parts of the line same chargé aa weatwards, Wagoo Hire—Per day, 
6d.; per week 2s., for ordinary purposes not involving extra tear and wear, or detention, 
Trucks, for timber, machinery, and very hulky or heavy articles, per agreement, Crane 
Dues—Sixpence per ton for lifts under four tons weigbt, and for heavier lifts ls. per ton. 
An extra charge for sasiatance, if supplied. іп worklog the crane. 


12 Toll.—For every person conveyed by the said Companv, or any other person In or 
upon any entirely open апа uncovered carriage, or оп the outside of any covered carriage, 
any eum not exceeding 2:5d. per mile, For every person so carried in or upon any co- 
vered carriage, any eum not exceeding 3d. per mile. For every person so carrled in or 
upon апу four Inside or mail carriage, any aum not axceeding 3:50. per mile. 


13 Тһе coal dues are leased, and the leaseea charge the following rates per ton: From 
Darlington to—Croft, 34 milea, 18. per ton; Northallerton, 143 miles, 28. 6d.; Thirsk, 
224 miles, ӛз. 7d.; Shipton, 394 miles, 38. 9d.; York, 45 miles, 38. fid. 


14 All these Articles, except Horses, are conveyed hy a Common Carrier and by Traders 
who пау the above-meutloned Tolls. 


15 Ali goods which are imported, and travel the line to һе exported again, are charged 
uniformly at the rate of 102. for the whole distance, being 2d. per ton per mile. 
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Cattle, per Mile. 


[$крт. 


Maaure, Lime, Compost. 


| Coals, 
Name of Company. Per Ton 
A ; Horned | Рет Мйе. 4 
Ist Class. | 204 Class. | 3rd Class. Horses, Cattle. Sheep. Pigs. Manure. | Compost. Lime. 
4. 4. |4. d. | d. d. | d. is || % d. | d. d: | d. аа: а. | а. 4. |4. aia. d. 

Manchester aad Bir- 

mingham oo 2 113 2 1 2 7Ноай 13°5)7}load 13:5 7 Поза 13:51 1:5 11:25 3L |195 n ime m 
Manchester, Bolton 

and Bury Canal Na- 

vigation and Railway/2°25 251275 25125 25 355 5 25 25 2:5 |25 25 25 2-5 
Manchester and Leeds 2-5 315 |9 1to1:12 |567 154145 154 219 54 "35 541 3 1 8.1 3 n1 3 
Maryport and Carlisle 23 3:5 |15 355 (попе, |28 |28 в BS 29 1:758 1:758 1758 
Midland оп! 25 |2 35 125 35 425 1:54 6wagon 146 wagon 1^6 wagon 441 1:541:5 ДЕР ІШ) ue Д 14 
Monkland and Kirkin- | 

tilloch ag|| 48 9 5 2 i 2 r5 2 {15 2 |15 2 l 2 
Newcastle-upon- Tyne Close hox 32 

and Carlisle's ,, 22 17 none as yet. Open do. 122 1:5 15. whole dis. 15.4 о1е 45. 12 45 /2 32 2 2145 32 
Newcastle and Dar- | 

lington .|275 4 1241 4 11:25 4 1 8 297 225| "25 225115 8 |15 25 |15 2-5 |1°5 2:5 
Newcastle-upon - Tyne No. 1,:88 

and North Shields.. |1:33 24 {Ne 2, *59 15s. wholedis.|9 whole 01. 13 whole dis.|3 whole dis./4 e wi e С Ше d gu 
Newtyle and Coupar 

Angus!6 =- (16426 3 111722 3 2:5 6 15 6 15 6 |25 6 
North Union!? 24 81116 251 2:5 144 4 | 4 i 15 | 4 15 125 125122 120125 2 Sue Seas 
Pontop and South 

Shields* 8 "e 4 4 4 5 5 223 22555 22512 DIM 25 |2 25 
Preston and Wyre .. |25 ee Js £m ү 2:216 1:5413 Г54| “75 "541 1“ |2 24 |94 2:224 gu me 24 
St. Helen's and Rua- 

corn Gap oe |23 1:5 1 none попе. none. nonc. l5 2 |15 2M? $5 2 56 
Sheffield and Rother- 

ham—6 miles soll ig, none. 1% |6 ls. |28.6d. 3 |18. 3 Ло 1 [.3d. 2 2s. 1°5 2s. l5 3235. 1:5 
Slamannau „+44 4 ІШ 4 6 4 1:5 8 11402 2 155 1:5 
South Eastern x» 24 55 158 3-5 | 94 35 4 15 Iason 5205) 55 ЕМЕ 15413 14 | Wee ue se 
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RAILWAYS ACTS OBTAINED IN Tug SESSION OF PARLIAMENT, 
3. 


Aberdare (Single line) 6% miles. 
Aberdeeo, 571 miles. 


Ashton, Staleybridge, and Liverpool Junction (Ardwick and Guide Bridge 


Branches), 13 miles. 


Bedford and London and Birmingham, 153 miles. 


Belfast and Ballymena (single), 35 miles. 


Berks and Hants, 39 miles, 


Blackburn and Preston (Deviation), 3 milea. 

Blackburn, Burnley, Accrington, and Colne Extension, 23 miles. 

Blaekburn, Darwen and Boltcn, 14 miles. 

Bolton and Leigh and Kenyon and Leigh Junction, North Union, Liverpool 
and Manchester and Grand Junction Company's Amalgamation. 

Bridgewater Navigation and Junction Railway. 

Brighton and Chichester ( Purtsmouth Extension), single, 16 miles. 

Brighton. Lewes, and Hastings (Keymcer Branch), 9 miles. 

Brighton, Lewes, and Hastings (Hastings, Rye, and Ashford Extension), 
29 miles. 

Bristol and Exeter ( Branches), 28 miles. 

Birmingham апі Glouceater (Gloucester Extensions, Stoke Branch, and 
Midland Junction), ! mile. 

Caledonian, 1353 miles. 

Chester and Birkenhead Extension, 1 mile. 

Chester and Holyhead (No. 2), 42 miles. 

Clydesdale Junction, 15 miles. 

Cockermouth and Workington (single), 8} miles. 

Cork and Bandon, 20 miles. 

Dublin and Belfast Junction (Branch to Kells), 73 miles. 

Dublin and Drogheda )Howth Branch), 34 miles. 

Dundalk and Enniskillen, 57 miles. 

Dundee and Perth, 203 miles. 

Dunstable and London and Birmingham (single), 7 miles. 


Eastern Counties (Cambridge and Huntingdon line), 17} miles. 
Eastern Counties (Ely and Whittlesea Deviation), 233 miles. 
Eastern Union and Bury St. Edmunds (No. 2), 263 miles. 
Enxstern Union (Amendment). 

Edinburgh and Glasgow (Branch to Stirling), 6} miles. 
Elinburgh and Hawick (single), 45 miles. 

Edinburgh and Northern (No. 2 single). 113 miles, 

Ely an! Hunting.lon, 22 miles. 

Erewash Valley (Nu. 2), 251 miles. 

Exeter :ind Crediton, 6 miles. 

Epping (Blackwall and Eastein Counties Junction), 11 miles. 
Glasgow, Barrhead, and Neilston Direct, 8% miles. 

Glasgow, Garnkirk, and Coatbridge, 5 miles. 

Glasguw Junctiun, 3 miles. 

Glasgow, Paisley, and Ayr (Cumnock Extension), 184 miles. 
Gravesend and Rochester (single), 3 mle. 

Great Grimsby and Sheffield Junction, 59 miles. 

Great North of England (Clarence and Hartlepool Junction), $ mile. 
Ditto Richmond (Branch) 9 miles. 

Great Southern and Western (Ireland), 98 miles. 

Great Western (Ireland). (Dublin to Mullingar and Athlone), 753 miles. 
Guildford Junetion, purchased by South Western, 15 iniles, 
Huddersfield and Manchester (an-] Canal). 23 miles, 
Huddersfield and Sheffield Junction, 13 miles. 

Hull and selby (Bridling:on Branch), 31 miles. 

Kendal and Windermere, 10 miles. 

Laneaster and Carlisle ( Deviation). 

Leeds and Bradford Extension (Shepley to Соте), 31 mites. 
Leeds and Thirsk, 293 miles. 

Leeds, Dewsbury, and Manchester Junction, 203 miles, 
Liverpool and Bury (Bolton, Wigan, ар 1 Liverpool), 35 miles. 
London and Croydon Enlurgemeut. 

London and Greenwich. 


1845. 


Sagar, Согп, Grain, Timher. Manufactured Goods, Cotton, Wools. 


Мапп/ас- 


Sugar Grain. Timher. ТСЕ Cotton. Wools. 
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( Notes continued.) 


16 Present charge for Labourage, over and &bove the rates, 4d, per ton. 
authorized by Act of Parliament, 6d. per ton. 


Maximum 


17 The North Union Railway Company ere not carrlers of elther cattle, sheep or pigs, 
g00"a ur coals, hut charge the ahove Tolls рег ton per mile. The Compsny carry passen- 
gers over the Liverpool and Manchoster Railway, when the charges are between Preston 
and those towna— lat Class, 189d. 3°080.; 2nd Cleas, 1:254. 2:54.; 3rd Class, Id. 


18 An allowance of 20 per cent. on charges ia made on all coals shipped foreizn. The 
above rates include the charge made for toll, haulage, and the use of the Company's 
wagons. Тһе return of the rates of cha'ges for passengers, crttle, and general merchan- 
dire, will be made by the Newcastle and Darlington Junctloa Rallway Company, who con- 
duct that traffic. 


19 Haulage by Engine power: Ist mile 75d., each eucceeding mile ‘25d. 


Tonnage Dues, for the Use of this Railway and its Branches. 
lst Class.— Coal, Raw Ironstone. Ashlar Freestone, Whinstone, Sand, Fire-clay, Lim 
Bricks, Sistes, and Drain Tiles : 


For the first mile, 24, per toa; for the second mile, 1:54. per ton; for the third, fourth, 
and fifth miles, 10. per ton per mile; for the sixth and seventh miles, ‘5d. per ton per 
mile; for the eighth mile, and each succeediog mile, "250. er ton per mile. 

2nd Class —Dross, Rubble, Stone, Slag, Ashes, Dung, and Limestone: 

For the first five miles, 14. per ton per mile; for the sixth, and each succeeding mile, 

"54. per ton per mile. 
3rd Class.—Burned Ironstone and Coke: 

For the first mile, 3d. per ton; for the second, and each of three succeeding miles, 1-5d. 
perton per mife; tor the sixth, and esch of three succeeding miles, ld. per toa per mile; 
for the tenth and eleventh mi'e, “5d. per ton per mile. 

4th Class.—Pig Iron and Mallesble Iron: 


or the first and second miles, 3d. per ton per mile; for the third mile, 2d. rer ton; for 
fourth, and each aucceeding mile, 1d. per ton per mile. 


5th Class.— Graio, Cotton, Wool, Thread, Cloth, Dry Gcods, Groceries, Wares, and other 
Merchandize, and all articles not above specified, 2d. per toa per mile. * 


20 One drover sllowed to pass free with опе wagon. 
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London and South Western (Metropolitan Extension, No. 1 and No. 2). 21 
miles. 
Lowestoft Railway and Harbour (single) 113 miles. 
Lynn and Dercham, 26 miles, 
Lynn and Ely and Branch to Wisbeach, 373 miles. 
Londonderry and Coleraine, 383 miles. 
Londonderry and Enniskillen, 56 miles. 
london and Brighton (Horsham), 82 miles. 
Liverpool and Manchester Railway Branches, 37} miles. 
Manchester and Birmingham (Ashtan Branch), 5 miles. 
Manchester and Leeds (Burnley Branch, and Oldham and Hey wood Branches 
Exteosicn) No. 2, 133 miles. 
Manchester, Bury, and Rossendale (Heywood Branch), 5 miles: 
Manchester South Junction an] Altrincham, 9} miles. 
Middlesbro’ and Redcar (single) 73 n.iles. 
Midland (Nottingham ta Lincoln), 331 miles. 
Midland (Syston to Peterborough), 473 miles. 
Monmouth and Hereford, 24 miles. 
Neweasile and Berwick, 931 miles. 
Newcastle and Darlington, Brandling Junction, 6 miles. 
Neweastle and North Shields (Tynemouth Extension), 13 miles. 
Newport and Pontypool, 111 mles. 
Newry and Enniskillen, 713 miles. 
North British, 2 miles. 
North Union and Ribble Navigation Branch, 3 mile. 
North Wales (Porihdynllaen and Bangar), 264 miles. 
North Woolwich (Eastern Counties) (smgle). 21 mites. 
Norwich and Brandon Deviation, and (Diss and D reham) Branclies, 271 
miles. 
North Wales Mineral (Extension), 12] miles. 
Oxford and Rugby, 502. mles. 
Ox!ord, Woreesicr, and Wulverbampton, 99 miles. 
Preston and Wyre Branches (single), 7} miles. 


Richmond (Surrey), 6 miles. 
St. Helen's Canal and Railway, 5 miles. 
Scottish Central, 474 miles. 
Scottish Midland Junction ( Perth and Forfar), 323 miles. 
Sheffield and Rotherham (Amalgamation with Midland), 3 mile. 
Shrewsbury, Oswestry, and Chester Junction, 23$ miles. 
Southampton and Dorchester and Branch to Poole (single), 62 miles, 
South Eastern (Branch to Deal, and Extension of South Eastern, Canter- 
bury, Ramsgate and Margate), 14 miles, 
Ditto Tonbridge to Tonbridge Wells. 
Ditto to Widen and Extend Greenwich. 
Suuth Wales, 12 miles. 
Taw Vale (Extensian of Time). 
Trent Valley, 491 miles. 
Ulster Extension, 11 miles. 
Wakefield, Pontefract, and Goole, 25 miles. 
Waterford and Kilkenny, 32 miles. 
Waterford and Limerick, 73 miles. 
Wear Valley. 
Whitby and Pickering (to alter and sell). 
Wilts, Somerset, and Weymouth, 121 miles. 
Whitehaven and Furness (single), 321 miles. 
West London, 13 miles. 
Yarmouth and Norwich. 
York and North Milland (Bridlington Branch), 19 miles, 
York and North Midland (Harrowgate Branch), 18} miles, 
York and Scarborough (Deviation), 3 miles. 
Total, 2,814 miles. 


(From Herapath's Railway Journal.) 


ARCHITECTURE IN MANCHESTER.* 


SiR—À notice to eorrespondents in last montli's journal, to the effeet 
that local intelligenee of progress in building is peculiarly valuable to 
you, encourages me to contribute my quota of sueh information as 
regards Manehester; and, perhaps, at no period in the existence of 
the town lias there been greater scope for instruetive observation and 
remark than at the present time,  Inereasing prosperity in trade, and 
a general improvement іп the prospects of the commercial world, have 
not been witbout their influence upon building enterprise; and in 
proof of this we need only glance at the magnifieent ranges of ware- 
houses, faetories, and shops, in Manehester, and the gentlemens' resi- 
dences in the suburbs. At the same time it is cheering to notice that 
more attention is being paid to the spiritual and edueational wants of 
the vast population, and that churches, chapels, and sehools, are rising 
rapidly. 

ПЕ оле of the MANCHESTER EXCHANGE have for some time 
past been determined to enlarge the present Exchange, in order to 
afford the aecommodation so long required; Mr. A. W, Mits lias pre- 
pared plans and specifieations of an alteration, whieh will allow double 
the space for the use of the subseribers, as eompared with that avail- 
able at present, and arrangements are already completed relative to 
the purchase of the property required. The present room will be 
extended westward to St. Anne’s-square, and on each side of the 
extension will be rows of shops, the one towards Exchange-street, and 
the other towards Dueie-plaee; these shops with rooms above, and 
the cellars below the large room, will be let. At the front, towards 
St. Anne’s-square, will be a Grecian Dorie portico of noble propor- 
tions. Тһе building being about 100 feet wide, and the portico but 
70 feet, the difference in width will be oeeupied by circular corners on 
eaeh side, with Dorie columns in antis; these circular corners will 
contain staircases to the rooms above. Rising to a considerable ele- 
vation above the building will be two towers to light the staireases 
and to ventilate the building. The whole will be contained under one 
entablature, and when completed will present a noble and elegant 
appearance, and will be worthy of the importance of the town in the 
the world of commerce. 

The new Boroveu Слог, is to be erected on a site of 18 acres of 
land, situated on the Hyde-road, about two miles from the Exchange. 
The designs have been prepared by Mr. б. ErpioTT, of London, and 
h.ve been approved of and signed by Sir James Graham. In the 
general plan and arrangements, advantage has been taken of all tlie 
improvements whieh have been introdueed of late years at Penton- 
ville and other places. "The buildings generally are intended to be of 
brick, but the whole of the entrance front and the boundary walls 
along the main road will be faced with stone. The style of агеһіќес- 
ture uf the exterior will be Italian, and it is understood that eonsider- 
able arehiteetural effeet will be aimed at and obtained, Тһе prison 
will be in three buildings for males, for females, and for javenile 
offenders, each in plan resembling a letter T, and having a central 
inspeetion hall where the lines of buildings meet, so that the superin- 
tent may view all that oceurs in the three avenues, without leaving 
his eentral position. There will be 300 separate eells for males, 80 
for juveniles, and 120 for females. The bricks are now being made 
on the ground, and it is expected that the contraets will be taken 
immediately. 

The new TugaTRE Rovar іп Peter-street is now nearly finished, and 
the opening is advertised to take place on the evening of September 
29th. The principal front is of stone, and consists of a central 
recessed compartment having three entrance doorways, and with two 
Corinthian columns in antis. There are projecting wings on each 
side, with pilasters at the corners opposite the columns; the reeessed 
part willalso have similar pilasters matehing the eolumns, aud over the 
centre doorway will be а niehe to contain a bust of Shakspeare. A 
pediment will surmount the whole, the apex of which will be 70 feet 
abuve the street. The interior is admirably fitted up, and the decora- 
tions are now being done in the Italian style of the 16th century. The 
whole will be highly creditable to Messrs. Irwiu and Chester, the 
architects, and to all concerned. 


Warehouses. 


Ай extraordinary energy is at this time displayed in the erection of 
warehouses іп Manelester, and some of these buildings are of such a 
character and magnitnde, that they eannot be passed over without 
mention. A large warehouse is now pear completion in Chureh- 
street, belonging to Messrs. J. and N. Phillips and Co., of whieh Mr. 


* This admirable letter is a very gratifving proof that our appeal to aubscrihers to fur- 
nish local information has not been frultless. The style of this letter abundantly proves 
that the writer is thoronghly versed іп the principlea of architecture, aod in the spirit 
of a true friend 10 it, wishes to see its advancement duly recorded. —Ed, 
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WHITTAKER is the architeet. This warehnuse adjoins-one erected 
some years sinee by the firm, and the front of the two forms one de- 
sign. The building is four storeys high, exclusive of cellar: the 
main front is faced with stone as high as the seeoud floor, where is a 
dentelled stone cornice running the whole length. The upper part is 
of stock brick, with a stone cornice and parapet overall. The wine 
dows have stone sills, and moulded frames and cornices. The floors 
“are of the construction commoply called fireproof, 2. e having iron 
beams connected to each other by tie rods, with brick arches springing 
between them. The inequalities above the arehes are filled in level, 
and a floor formed above. The new part has one room to eaeh story, 
about the eentre of whieh are three large openings (to each floor), 
for giving light from the skylight, aroubd which openings will be 
counters for exhibiting the goods upon. This arrangement suits the 
requirements of the trade; but in case of a fire it is objectionable, as 
the openings would allow the fire to spread rapidly to every room. 
The stock and wood work alone, however, could be burnt, as the 
briek arches and iron beams eould receive little or no injury. 

A large warehouse of stock brick with handsome stone dressings, in 
the Italian style, has just been ereeted іп George Street, for Messrs. 
Leo Schuster & Co., by Messrs. Pauline and Heufrey, from designs by 
Messrs. Holden, arehiteets. 

Mr. Walters is the architeet of the warehouse io the same street, 
belonging to Messrs. Salis Schwabe & Co., which is now finishing with 
the entire front of stone ashlar backed up with briek, in the Roman 
style. 

Br. S. D. Darbishire bas had two large piles of warehouses built in 
George-street and York-street, which are plain substautial-looking 
brick erections, more remarkable for their size than for architectural 
proportion. 

Messrs. Bannerman, who own the very handsome pile of brick 
warehouses, on the opposite side of York-street to those last men- 
tioned, have gone to great expense 10 removing the former wooden 
eorniee, and replacing it with an admirably proportioned one of stone, 
in order to eseape the additional rate of insurance. In several of the 
warehouses (four of those last-mentioned) a new description of 
internal hoist is intruduced, so construeted as to remove the danger in 
case of fire which attends those hitherto used. 

At some of the late fires, the rapidity and extent of the combustion 
were attributed mainly to the communication afforded by the hoist 
holes; the wooden doors belng scon burnt through, and a draught 
upwards established, which speedily carried the flame to every room. 
The new plan consists of a pecnliar arrangement of wrought iron 
doors to eaeh story, with an ingenious contrivance, by which the 
shutting of the doors is made to depend upon the using of the eradle. 
The extra rate of insuranee on a warehouse having the ordinary 
wouden doors to the hoist hole is five shillings per cent., which, with 
the new plan, is redueed to two shillings. 

A splendid warehouse is to be built at the top of King-street, for 
Messrs. Ashton. Messrs. HOLDEN are the arehiteets, and the eon- 
traets huve been taken by Mr. David Bellhouse. The ground is now 
being cleared for commencement. Тһе last-mentioned arehiteet and 
builder are now engaged in providing a noble suite of offices for the 
Maneliester апа Leeds Railway Company at Hunt's Bank. 


Church Architecture. 


It is gratifyiag to be able to adduee instances of improving taste in 
church arehiteeture, and I am glad to have an opportunity of notieing 
three new churches now erecting, whieh will be ornaments to the 
neiglbourhoud, and whieh are evidences of an appreciation of the 
chaste and beautiful іп eeelesiastieal architecture. Ап elegant struc- 
ture is being built at Bireh, dedicated to St. James, towards the exe 
pense of whiel Mr. Anson has given £200, and land for the site of 
the eliureh and a churchyard; the Rev. G. Ansun, the munificent sum 
of £2000; and a grant has been made by the Manehester and Eecles 
Church Building Society of £500. The design is by Mr. DERICK of 
Oxford, and is in the early English style of architeetnre, that which 
prevailed about the middle of the thirteenth century. The church 
will eonsist of nave with lofty Clarestory aisles and ebaneel with 
sedilia, and priests’ entrance frem the south, and vestry and organ 
chapel at the north. А square tower, and octagonal spire above, will 
rise at the western end of the south aisle. The roof will be of open 
timber, and the internal arrangements will be in keeping with the 
architeetural style. At the west end will be a large double window, 
surmounted by a quatrefuil, on the sides will be double windows alter- 
nating with the buttresses, and at the east end will be a large triplet 
window, with detaelied shaft inside the tympanum, filled in with a rose 
widow of twelve divisions. The church will aeeommoudate 700 per- 
sons, and 400 of the sittings will be free. Тһе estimated cust, ex- 
clusive of the spire is £35000. 


| 


1615.) 


Sr. Joux's Church at Lonestcut is building from designs and under 
direction of Mr. Grecan. It will be in the early English style, with- 
out much minute ornament. A square tower, strengthened hy missive 
buttresses, and surmounted by an octagonal spire with ornamental 
lights, is situated at the south-west corner of the building, witin the 
square linc of plan. The windows in side aisles, clerestory, and sides 
of chancel, are gencrally double lancet headed, with some single tre- 
foil headed. At the east end are three windows, lancct-headed, 
the centre one the longest, having a continuous label over all. There 
will be an clegant south porch, and a font to the right on entering 
the church. T'he chancel will be spacious, and will have sedilia, &c.; 
the pulpit and reading desk will be situated on each side of the chan- 
cel archi. 

Another church, dedicated to Sr. Simon, situated in Springficld- 
lane, SALFORD, is progressing rapidly. It is being erected from the 
designs, and under the superintendence of Mr. R. Lane, architect, 
whose object scems to have been, the designing of an edifice, which 
shal! be in conformity with ancient principles of architecture, and yet 
be within the limits of outlay to which he was confined. The style 
is that of the period of the transition from Early English to Decorated, 
to which date belong some of the most beautiful of our ecclesi istical 
erections. The principal feature of the design will be a tower of 
massive construction, with octagonal spire, rising to the height of 150 
fect. The chancel will be groined, and will have three windows 
towards the east. At the ends of the transepts will be three-lighted 
windows, with quatrefoil tracery. The body of the chureh will have 
iwo-lighted cquilateral-archied trefoil windows in the aisles, and 
cusped windows inthe clerestorv; and there will be a three-lighted 
window over the western door. The font will be placed as directed 
by the canon, near the south porch, and there will be no pews. 

Mr. Lane is also the architect of the independent chapel which 
is building at a little distance from the church just mentioned. It is 
in the decorated English style. The principal front will have a rich 
window of flowing tracery, with а erohetted head moulding over it, 
and beneath the window will be the entrance doorway, which will be 
approached by a flight of steps. This front will be divided by cano- 
pied buttresses, surmounted by carved and crocketted pinacles, into 
three compartments. T'he construction of the principal supports of 
the roof are cast iron is peculiar to this buiding. At the usual 
distance of the principals of a roof, iron columns will be built in the 
side walls, from the top of which will spring large iron segments, 
firmly bolted together, in the form of a Gothic arch. By the adop- 
tion of this plan, heavy timbering is dispensed with, and the height to 
peak of roof is available. Time will not permit me ta notice other 
buildings at present, so І conclude, subscribing mysclf, 

Yours most truly, 
А. Б. 


ON THE MOTION OF LOCOMOTIVE ENGINES. 


Sim,—Suppose the annexed represents the lines of a piston rod, 
connecting rod, and crank of a locomotive 
engine, if the steam were acting on the pis- 


b s ton d, in the direction b a, we know from 
i | experience the wheel turns in the direction 

| = B | c d, and the engine proceeds in the direction 
———- ab. Considering, however, the rail as а 

fulerum, and b c as a lever, it is well known 

7 апу force acting at е in the direction ba 

~- wonld cause the lever to turn on the fulcram 
c, and move tlie extremity 2 towards a, just 

the reverse of the fact in the case of a loco- 

motive. How is this? The steam acting on the piston а causes an 
equal reaction on the cylinder cover, which transferred along the body 
of the engine acts on the centre of the wheel 4, and liaving a greater 
leverage than the direct pull of the piston, the one acting at c and 
tlie other at 2, causes the wheel to turn on c, moving the centre in the 
direction from a to 2, thus the motion of a locomotive, which at first 
sight seems contrary to known law, is very easily reconciled to them. 
If the crank be vertically above the centre 2, the steam acting on the 
piston in the direction 2 a, the direct pull of the piston is then the 
preponderating cause of motion, its leverage from the fulerum c being 
greater than the leverage of the reaction. Thus, in certain positions 
of the crank in its revolution, the engine is propelled by the prepon- 
derating effect of the reaction over the direct influence of the piston, 
while in other positions the direct effect of the piston urges the engine 
forward. I shall not now further trespass on your valuable space, but if 
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you are willing at some future period [ may point out the practical 
consequences of a riglit view of these facts. 
I remain, Sir, your obedient servant, 
2.6.5. 

*,* Our correspondent dors not seem to state the action of а loco- 
motive engine quite correctly. It is clear that the action of the steain 
is to turn the crank (and therefore the driving-wheel) constantly in 
one direction, The cngine gives motion to the train by means of the 
friction of this wheel aud the rail; for it is clear that if the rail were 
quite smooth the train would not be moved. The friction of the wheel 
and rail arises from minute protuberances or serrations on their sur- 
faces, and the action is therefore anilngous to that of the cogs of the 
rack and pinion. The rail corresponds to the rack, and the reaction 


exerted by its serrations or cogs is always in the forward direction.—— 
Ер. 


THE ACCIDENTS ON THE EASTERN COUNTIES’ 
RAILWAY. 
(From the Raitway Record.) 


| 


A B, Great Western rail. 

C D, Eastern Counties’ rail. 

a b, (lange suited for Great Western rail. 

c d, flange used for Eastern Counties. 

We eall attention to tlie explanations given by Mr. Bidder, at the 
meeting of the Norfolk Railway Company yesterday, as to the cause 
of the late accidents on the Eastern Counties’ line.* These explana- 
tions, and the statement made by Mr. Peto, appear to set the question 
at rest. 

The engines referred to were made by Messrs. Slaughter and Stod- 
hert of Bristol. The following rough sketch (not to scale) will show 
the difference between the rails of the Great Western and Eastern 
Counties’ lines. 

The dark lines represent Messrs. Slaughter and Stodhert's wheel 
and the Great Western rails, and the dotted lines exhibit the Eastern 
Counties’ pattern. Now if апу joint were “ом,” even a quarter of 
an inch, it would mount, and entting the rails, like shears, the engine 
would run off; whereas the bevelled flange instead of mounting and 
cutting, would press against the side, and the engine would pass in 
perfect sefety. е 

As stated at the meeting, the engines have been taken off the line, 
and we understand that the makers will substitute other wheels аё 
their omn cost. 


BUILDINGS IN EDINBURGH. 


Sin,—I notice in the August number of your excellent Journal, pag 
258, a short account of the new buildings lately finished or at present 
building here, but you complain that the architects’ names are not giver 
by the newspaper from which you have extracted the notice. 

I beg to supply that deticiency with regard to most of them. 

1. Sir Walter Scott's Monument was designed by the late tamented 
Mr. C. M. Kespr, who was accidentally drowned during the erectiou 
of the monument. 


* Itappears that two engines were built with the flanges of their wheels of a shape 
suited to the Great Western rails, whereas un altogether different form is required for the 
Eastern Counties! Railway. 
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9. Tie Victoria or Assembly Hall, Castle Hill, was designed by 
James GILLESPIE GRAHAM, Esq., Architect. 

3. The Debtors’ Prison, on the Calton Hill, by Т. Brown, Esq., 
Superintendent of Public Works, Edinburgh. 

4. The Physicians’ Hall, Queen Street, by Тномлв HAMILTON, 
Esq., Architect, and the three colossal figures of Пургіз, Esculapius 
Hippoerates in front of it were seulptured by ALEXANDER Бітсенір, 
Esq. 

5 The Commercial Bank, in George Street, by Davin Кніхр, Esq., 
Architect, and the sculptures in the pediment are cuttiag by ALEX- 
ANDER RITCHIE, Esq. 

6. Donaldsow's Hospital, to the west of the City, by W. Н. Pray- 
FAIR, Esq., Architect. 

7. Heriot’s School, Rese Street, is understood to be by ALEXANDER 
Brack, Esq., Architeet. 

I am, Sir, your's truly, 
James Тор, Secretary, 
Royal Scottish Society of Arts. 


* * We have to return our best thanks for this letler, and will not 
lose this or any other opportunity of urging upon our readers how 
mucli they increase the value to themselves of this Journal by contrie 
butiag LocaL information. We have no lack of letters propounding 
theories, but there is sad dearth of those which contribute facts, 


MECHANICAL PROPERTIES OF AIR AND STEAM. 


We are gratified to find that we have succeeded in calling attention 
to the loss of power in atmospherie traction by preliminary exhaustion, 
The following letters suggest that the loss may be avoided by the use 
of double-actiag pumps. We think that by this means the loss is 
Ciminished, though to what extent can only be ascertained by a separate 
investigation, which, as the method of double-aeting pumps is that 
aetually employed in practice, we will endeavour to give next month, 


бін,--Ав there seems ta be much in the article signed 11. C. on the Pro- 
perties of Air as applied to the Atmospheric Railway, which is calculated to 
mislead those who are not in the habit of judging for themselves, but take 
everything for granted which appears in a Journal like that of the “ Civil 
Engineer," I thought it would not be amiss to make a few remarks upon it, 
I will leave all that part of it which views it historically, and attempts to 
draw a parallel between the modern atmospheric railway and the contrivance 
of Papin, which as a means of conveying motive power to distant places 
could scarcely be equalled for absurdity. 

The writer next attempts to prove that the partial exhaustion of the pipe 
before the starting of the train contributes nothing to its motion, and that 
is where the writer is so greatly in error, which to prove 1 will suppose that 
the previous exhaustion has reduced the eir іп the pipe to a pressure of five 
pounds on the inch, and that the cylinder of the pump is of the same dia- 
meter as the long pipe in which the travelling piston moves, and that the 
pump piston moves with the same velocity as the train; then, as the pump 
piston is working against a pressure of fifteen with fixe in its favour, the dif- 
ference being ten for the power required to work the pump, and the travel- 
ling piston is moving against a pressnre of five with fifteen іп its favour, the 
difference giving a tractive force of ten, there will be that equality between 
the prime mover and the effect produced which the writer contends for, but 
if he would only consider, he might sce that when the pump piston has 
finished its stroke the air within the pump cylinder has a pressure of only 
five pounds to the inch, and consequently the pump piston has a pressure on 
its underside of only five pounds to the inch, while its upper side has a pres- 
sure of fifteen, the differeuce being ten, which would diminish to seven and 
a half when it had made a third of its backward stroke, to five when it had 
made half, and to nothing when it had made two-thirds, the air within the 
cylinder beiog then at a pressure of fifteen. And that it would not require 
any “ omnipotent Act of Parliament” or “ great monied interest," and but a 
small share of the “ mechanical genius" of the country to avail onrsclves of 
that pressure and to apply it either in working a double pump, each cylinder 
of which would thus alternately assist the other, or in commnnicating mo- 
tion to a fly wheel which in its turn would give back the power (except what 
was lost by friction and other meehanical defects) in assisting the pumpin 
its next stroke. And therefore it follows that if this pressnre he applied 
that equality which the writer eontends for is destroyed, and that the pre- 
liminary exhaustion cither does or may be made to contribute to the motion 
of the train. 

А WORKING MECHANIC. 

ANewcastle-upon- Tyne, 

July 28, 1845. 

** If eur correspondent be a working mechanic, in the ordinary 
aceeptation of the phrase, his letter does him great credit indeed. 
He will find the cases of tlie double-pump and of the pump working 
with a fly-whee fully discussed in the next number of this work,in the 
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Notes on the Philosophy of Engineering, We have reecived another 
able Icttcr on the same subject, but гз the first part of it is almost 
identical with the preceding, the writer will, we trust, excuse the 
omission of it. The following passages on the effect of steam used 
expansively put forth views which are for the most part eorrect 
enough, and whieh certainly have not been controverted in this work. 
The writer is not, however, quite justified in assuming that if the 
steam be cut off at the 3 stroke the consumption would be reduced to 
one quarter, as he may see by turning to the paper on the Lead of the 
Slide. He will perhaps have the goodness to read that article eare- 
fully, and if he have any dilliculties on the subject to write again. 


ошоо Со The writer next speaks of your previous correspondent's 
distinction between ihe “ mechanical effect of steam" and the power of a 
steam engine in relation tn Cornish (or expansion) engines, wherein, as your 
correspondent says, ‘you may increase the mechanical effect of a certain 
weight of steam by the vcry same operation that diminishes the power of the 
engine," and the writer does not ** know what private interpretation your 
carrespondent gives to the term ‘ mechanical effect.” 

Allow me to say how I understand the matter. А given weight of steam 
at а given temperature is capable, in the act of expansion, of exerting a cer- 
tain amount of mechanical power ; and as much of this power as is, in any 
case, rendered available to our purposes, is termed the “mechanical effect” 
of this quantity of steam, for while no engine whatever collects anything near 
the whole of the power possessed by the steam, one engine may and does 
collect a much larger fraction of this power than does another; nay, the 
same engine being used expansively will collect much more of the powerof a 
given quantity of steam than it would otherwise collect. Yo illustration, 
suppose a certain steam engine has 100 h. p. while used wxexpansively, and 
of couise consuming a full cylinder of steam at each stroke of the piston, 
whether upward or downward, now let the same engine be used expansively 
by cutting off the steam at } struke, the consumption of steam would evi- 
dently fall to one quarter only of the former quantity, while the power of 
the engine would probably not fall helow that of 60 horses. If this be cor- 
rect, it follows that, the introdnction, so far, of the expansion plan, as com- 
pared with the non-expansion plan, utilises, as the French say, more of the 
theoretic power of the steam, and this in the proportion of 60 to 25, and, other 
things equat, is in that proportion more economical, for 25 per cent. of the 
former quantity of steam is thereby made to yield 60 per cent. of the former 
quantity of power. Also, “the mechanical effect cf a given quantity of 
steam is increased by means which diminish the power of the particular 
engine," because while the engine makes much better use of what steam it 
does consume, the quantity of steam which it will receive is disproportion- 
ately small. From this it follows that the highly economical use of the steam 
requires a steam engine large in camparison with the power obtained, so that 
it is always a practical question whether to submit on the one hand to a large 
original outlay in the construction of the steam engine, or on the other band 
to a wasteful consumption of coals. 

ESH 


NEW BUILDINGS IN LINCOLN’S INN. 
(From the Atheneum.) 


In addition to its own intriusic merit, the new structure, eontaining Hall 
and Library, is so happily situated as to form one of the most conspicuously 
placed architectural objects іп the metropolis; one that shows itsclf advan- 
tageously from every point of view, and from whose windows a most enviable 
rus-in-urbe prospect may be enjoyed of ‘trim garden,’ bonaded hy the hand- 
some range cf Stone Buildings on one side and of the park-like enclosure of 
Lincoln’s Inn Fields on the other. What adds not a little toits nobleness of 
appearance is, that the new building stands проп a raised terrace; which is 
attended with this further advantage, that the basement floor is sunk only a 
very few feet lower than the general level of the ground; and what shows 
itself externally as a basement for the offices is a low ground floor, or mezza- 
nine, between them and the Hall and other upper rooms. So well is the 
building taid ont, that althongh regular and even symmetrical in plan in the 
direetion of its leagth, the exterior is marked by great variety of outline. 
at the same time free from any little finical tricks of the picturesque; it being 
thrown into well contrasted and well balanced masses, as is naturally dic- 
tated hy the disposition of the principal parts of the interior. We have here 
that kind of gronping which is one distinctive characteristic of the style 
itself—at least of the class of bnildings which afford the best examples of 
the style, namely, collegiate ones. Мг. Barry would probably have treated 
the subject differently—would have shown ns singleness of composition in 
one continuous line of building from end to end, with very little external 
artienlation of the plan; nor do we pretend to say that such treatment would 
have been unsuccessful in his hands. Still we are well content with what 
we here behold; and are of opinion that the placing the Library transversely 
to, instcad of in continuation of, the main line of Luilding, is highly favour- 
able, not only occasioning a certain piquantness of ensemhle, bnt also giving 
the extent in regard to depth. From this circumstance the building acquires 


considerable importance as seen obliquely in a north-west view of it, which 
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satisfies us better than that of the other end, although the latter is evidently 
marked out as the principal oue. For our own part, however, wc cannot 
help feeling that what is there intended for a handsome architectural асссѕ- 
sory aud a completing feature in the general design, is the poorest part of 
all—nay, quite unworthy of the rest, We allude to the entrance gateway at 
the south-west angle, or rather what ought to be u gateway, and therefore 
disappoints when, оп heing approached, it is found to be a mere urched 
opening through a wall, instead of a gate-house forming a covered passage. 
In one sense of the term it may be called scenie, for it smacks strongly of 
the theatre, һсіпр like a pasteboard arch upon the stage ; nor is this its only 
defect, as besides having a flimsy look, it is otherwise poor in design and 
rather insignifieant in appearance. Fortunately, the mistake is one that 
easily admits of correetion, little more being required to be done than now 
to add a gatc-liouse to the gateway; and were it to be one of cansiderable 
depth, it might be attended with the further good effect of samewhat screen- 
ing and breaking the now too blank-looking lower part of the cnd of the 
Hall, beneath the great south window. 

After this brief interruption of it, we may resume our Lone of eammendae 
tion, though we cannot stop to particularize the various merits of the exte- 
rior, but conduct опг readers within the building. We say conduct; hecause 
instead of rushing at once into the Hall, we wish ta lead them into it by 
that line of approach which presents a striking and well.combine succession 
of arehitectural parts, all inereasing in importance, and terminating in an 
impressive climax. There are two entranees to the building from the terrace 
on the east side; which, however, do not communicate with the ground or 
terrace-floor, hut lead immediately to the upper one hy means of broad 
flights of steps; consequently, no internal stairease is required—that is, no 
principal or state stairease, for others there cre of course, and one of them 
will come in for notice presently. Taking the northernmost of the two en- 
trances, or that appropriated for the benchers, after passing through a hand- 
some porch, we advance up а vestibule or short corridor, which brings us to 
one end (that next the Library) of an inner vestibule or central hall, whieh 
connects the other chief apartments with the great Dining-hall. This part 
of the interior is striking—far more so than it would be were it entered im- 
mediately from the porch, or were it so placed as to be in a line with that 
and the first vestibule. It does not disclose itself to view until actually en- 
tercd, when it hursts upon the eye with brilliant effect, at the same time that 
it is suflieiently spacious for its purpose )bcing 22 feet by 58). There is no 
pretence or obtrusiveness about it, as із too frequently the case іп the en- 
tranee-halls of large buildings; yet, altbough for the greater part sober in 
character, it is not n little piquant in arrangement, and in the combined re- 
sult of plan and section, The first of these is laid out in three divisions, the 
middle one of which is a square (of 22 feet), divided from the north and 
south ends hy three open arches on pillars; and the angles of this square 
compartment of the plan are cut off by four other arches, converting it into 
an octagon; over which is carried up a clerestory lantern of the same form 
and diameter, having a window ornamented with painted glass on each of its 
sides. The combination and transition of forms, and the effect of the stream 
of light from abnse, tinging with fiickering hues the pale walls and pillars, 
render this a singularly pleasing architectural picture. Тһе ribs of the vault- 
ing of the octagon are partly relieved by gilding, and have gilded hosses at 
their intersections. The lower part, however, is hy no means so satisfactory 
as the upper, the pillars and arches being somewhat tame in character, and 
reminiscent of * James Wyatt” Gothic. One novelty, which must not pass 
unaoticed, is, that in the ceiling, the soflits of the spandrel spaces eut off by 
the octagon are left open as triangular skylights, consisting of a single plate 
of glass, in order to throw down light directly upon corresponding spaces in 
the floor, which are paved with thick glass slabs, and thereby serve in turn 
to admit light into the vestibule beneath, on the lower floor; and to their 
answering that purpose we can speak with some confidence, for we found 
that lower yestibule, which would else be nearly dark, better lighted than is 
usual with places of the hind. Well satisfied as we are, upon the whole, with 
tbe principal vestibule, we think it would have heen an improvement had the 
octagon form been defined upon the floor heneath the lantern, by a border of 
a different colour from the rest of the pavement (which is entirely white), 
between the pillars. We conceive, too, that it would have been a further 
improvement if, of the three open arches from either end, the two narrower 
side ones had been closed up helow to the height of between five and six feet 
by open-work screens; whereby that central division of the plan would have 
becn in а manner marked ont as heing en suite with the Drawing-room, on 
the west side of it, and the Couneil.room, on the opposite one. While the 
passage across from the one 1o the other would thus have been less exposed, 
that from end to end, and the vista from the Library to the Great Iall would 
have been just the same; and instead of secming at all to confine or inter- 
rupt space, low screens of the kind suggested would have tended to fill up 
what now strikes too much as blankness in the lower part of the walls, Few 
architects seem to understand or eare for the effect to be produced by partial 
concealment, or to agree with the poet, that “half the art is skilfully to 
hide.” At the south-west angle of this vestibule is an open recess or bay, 
lighted by a lofty handsome window, and forming the upper part of a stair- 
case to the lower flonr, which is carried down hetween a massive and solid 
square newel. This newel forms a pedestal to the parapet of the staircase, 
which is also solid; and the hand-rail is ent out of the wall, with a deep and 
holdly moulded hollow. The whole of this staircase bay is an excellent 
taste—perfeetly simple and charmingly effective Few, however, will linger 
to examine it, but eagerly pass on into the Great llall—lucky if their cager- 
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ness does not гір them up, by causing them to overlock a very awkward step 
at the entrance to it. 

The folding doors froin the vestibnle opeu upon the dais at the north end 
of the Mall; and the eoup d’eil which here presents itself may challenge that 
afforded by any other apartment of the kiud, although, in its dimensions, this 
noble banquetting-room falls short of the one at Christ's Ilospital.* It is in 
скегу other respect greatly its superior,—very much so hoth in actual lofti- 
ness and in loftiness of proportion. In spaciousness, it rather exceeds the 
largest of the collegiate halls at the Universities ; and though it cannat boast 
of the same exteut as to length, it altogether eclipses St. George's Wall, in 
Windsor Castle, which, to say che truth, answers more to the character of a 
gallery than a hall, aud is besides neither in the most correct taste nor of the 
most dignified character. The noble oak timber roof, designed on the ргіп- 
ciple of that at Westminster lall, gives to this new hall of Lincoln’s Inn an 
air of magnificence that is well kept upin other respeets, aad to which the 
windows eanduce in no small degree. There are five windows on each side, 
exclusive of that in the oriel or bay at cach end of the dais, and of the large 
window at the sonth end, above the screen and gallery over it; and in their 
upper half, all these windows consist almost entirely of stained glass, dis- 
playing varions armorial bearings and similar devices. The pendants, and 
some other parts of the roof, are also emblazoned or picked out in colours 
and gilding; which brisg the сазе, we think that some decoration of the 
kind, however snbducd in degree, ought to have heen extended to the screen 
and gnllery. The front of this last is, to us, the most questionable, not to 
say the most unsatisfactory feature of all. ln style, it hardly seems of a- 
piece with the rest; and the low and wide open arches into which it is 
divided show, to опг eycs, little hetter than so many vacant gaps—too much 
like a row of boxes in a theatre. 

The passage behind the sercen, whose openings are filled with plate glass, 
forms the common entrance into the Пай from the south porch on the east 
side of the building; at the other end of this passage is the staircase lead- 
ing from the kitchen. Although not belonging to the “show” apartments of 
the edifice, this last is worth being visited, it being a spacions vaulted room, 
whose eciling is supparted on massive pillars and bold arches, nfter the man- 
ner of a crypt; and it is about twenty feet in height, it being carried from 
the basement through the terrace-floor story. llardly need we say that it is 
fitted up with every imaginable convenience, and with every improvement in 
vulinary apparatus, Yet, as if this were not sufficient, there is another kit- 
chen on the terrace-floor, at the other end of the huilding, adjoining the sub- 
vestibale, whieh, we suppose, is to be devoted to the preparation of the 
more recherché dishes for the tables on the dais. 

As усі we have mentioned the Drawing-room and Couneil.room only ex 
passant ; nor can we now say much, since they offer so very littie for descrip- 
tion that we have only to express our admiration of them for their noble 
proportions and digniticd simplicity, and for that sort of charm which, how- 
ever it may be felt, can hardly be expressed in words, Yet one circumstance 
there is which deserves to be noted, viz. that the ccilings, which are ribbed 
and panelled, are of deal, unpainted, but stained, and then varnished, so as 
rival, in depth of tone and beauty of appearanee, many of the richest woods.f 
Both these rooms are now not only finished, hut furnished. The Library, on 
the contrary, is as yet only in a state of progress, and by no means so far 
advanced as to enable us to judge of it satisfactorily. Іп its dimensions, it 
will certainly be a very noble apartment, 80 feet in length from cast to west, 
hy 40 in breadth, and 25 high The breadth will be contracted on the floor 
to about 11 feet, the hook.eases being brought out at right angles to the 
walls, so as to form seven recesses on each side, thus converting the room 
into a gallery 80 fect by 18 in the clear, terminating at cach extremity in a 
lofty oriel of the same width, and forming three sides of an octagon. These 
two oricls are of admirable design; their enriched sofiits, pillar shafts, and 
mouldings, all in superior style, and the windows themselves magnificent. 
The pattern of the glazing in the lower part of the windows, which are 
filled in with small circular panes, is of pleasing effect, and the glass being 
slightly embossed or mouldei, a sort of flickering brilliancy is produced that 
is excecdingly agrceable to the eye, partaking, as it docs, rather of soberness 
than of garishness. 

Having extended our remarks to such length, we shall only add, that this 
new structure is entitled to our astonishment as well as our admiration, for 
the first stone of it was laid no longer than April, 1815 Тһе whole of it 
has risen up in little more than two ycars—just about the time which it has 
taken to егесі the row of dwelling-houses which is to be one of ihe wlngs 
of the British Museum, and put up a few columns that are to form the facade 
of that national edifice ! 


* The hall at Christ’a Hospital is 187 feet by 5t, and 47 higb; this at Lincoln's Inn, 
120 by 47 (60 feet across at the north end, aloog the dais), and 64 high. "Tbe respective 
areas (п square feet аге 9,537, and 5,070. Тһе hall of the Hospitat, and St. George's at 
Windsor, have windows only on the south side. 

T We by no means agree with the apparent intention of this sentence, which seems to 
commend a deceptive imitation, utterly subversive of the dignity of this otherwise stately 
edifice, — Ed. C, E, & A. Journal. 


Сағат SovruüERN Ахп Western Ratway, IagraNp.—The Direclors of 
this railway have decided upon the competition designs seot in for the erection of their 
Dublin Terminua, and have aelected those оЙетей by Mr. Sancton Wood, of London, aod 
the works аге to be proceeded with Immediately nuder his snperiotendence. 
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RESTORATION OF DYMCHURCII, КЕХТ. 
(From the Journal of the Dritish Archaeological Association) 


This church was no longer than five-and-twenty years since, a veiy preity 
specimen of Norman: indeed llasted speaks of the arch in the tower as 
peenliarly worthy of attention. Independently of this, the ehancel arch 
is one of a strikingly bold character, aod of very high antiquity, whilst the 
southern entrance was once adorned with a veiy chaste specimen of the 
same style. Тһе first of these 15 of course preserved from all danger of ex- 
ternal violence by a bonnti(nl application of whitewash; and the latter, 
when the church was enlarged and beautified, had an erection placed in 
front, which the butchers and graziers facctiously pronounce an elegant 
porch; and only by a careful inspection can the ontline of the old rounded 
arch, with its chevrons and chevronels. be detected The enlargement con- 
sisted in pulling down опе side of the nave aud extendiug it, 50 as to form 
a square ngly barn; Ше semicirenlar arehes of the windows, springing from 
light columns, which erstwhile retained mueh of the Norman character, hava 
ing been compelled to yield to the humped-backed gothic, the produce of 
some village carpenter; whilst the venerable Norman font was uncerimoni- 
ously deposed and converted into a pig-trough, its pedestal into a stepping 
stone to a granary; and a marble mortar, with an inverted wooden bowl for 
а cover, reigned , оп a garden roller placed on eod, in its stead. 

‘hese abominations, thanks to tbe ahle co-operation of Mr. Elliott, 
quickened by the appeals of the Archaeological Association, have, I ат 
happy to say, been, as far as practical, cleansed. Of course the church hav- 
ing been enlarged on the cheap conventicle principle, can never be restored 
to its pristine beauty; bot the old font has been recovered, and the mortar 
returned to its ancient pestle; the whitewash has been removed from a por- 
tion of the arches, in one of which was discovered the elegant top of the 
ihnrible recently exhibited to the society. The chancel rails have been 
erected in the proper position, and a niche or priseina restored on the south 
side of the altar. Indcpendent of this, a vestry, in strict conformity with the 
ald building, having a plain Norman arched door leading from the cbancel, 
has been erected, at the instance of the curate, entirely by the exertions, and 
in no little degree at the charge of Mr. Elliott; and when the rector shall 
have performed bis part, by repairing the chancel, it is to be hoped the un- 
seemly altar-piece, with its hieroglyphic, will he removed, and the small 
castern window once wore admit the earliest rays of the sun within the walls 
of the sacred edifice. 


FALL OF THE RAILWAY VIADUCT AT ASHTON LAST APRIL. 


Frem the “ Manchester Guardian” of May 3, 1815, we glean the following 
particulars of the fall of the railway viaduct. On the Manchester and Shef- 
field Railway is a branch line to Stalybridge, which passes over the river 
Tame, near Ashton, on a viaduct of nine arehes. This viaduet fell whilst 
Letween 20 and 30 workmen were upon it engaged in filling up the spandrils 
of the arches for the permanent way, оп 19th April last, when 15 persons 
жеге killed and several others wounded. Inquests were held on the 21st of 
April, and en adjournment arranged to allow time to procure the evidence of 
disinterested seientifie men as to the eauses of the giving way of the arches. 
At the adjourned inquest, held on the 801 of April, а joint report of Mr. 
бетше) Holme of Liverpool, Mr. David Bellhouse and Mr. Thoraas Lee of 
Manchester, was read and received as evidence. Aftcr giving particulars of 
the examination of the ruins, and as to the possibility of the cause of the 
accident being occasioned by the giving way of an old coal drift as inferred, 
ihe report proceeds :— 

“It having Leen represented to us that it was possible tha! the accident 
had occurred through the sinking of some portion of the ground upon 
which the viaduct stood, and under whieli, many years ago, а coal drift had 
Leen driven, we took especial notice of the appearance ol the land in the im- 
mediate vicinity of the strueture. At 27 feet distant from ihe sixth pier of 
the viadact is a mill of 4 stories high, the gable wall standing in line with 
the end of the pier. This gable bas been built at two periods, one portion of 
it being of stone and the otherof brick, and a vertical joint is visible frem the 
bottom to the top where the junction takes расе ; not the slishtest separa- 
tion is visible in this joint. Below this pier is the goit which supplies the 
water-wlcel of an adjoining mill; had any subsidence of the ground occurred 
it must necessarily have altered the level of the goit and feeder, together with 
the overflow weir, hut they remain as before. About two years ago Mr. Lee 
took the sections of this land previous to the formation of the railway, and 
оп comdaring ihe present surface with the original sorvey, which will be pro- 
duced, it appears that not the slightest alteration of the surface line has taken 
place. We are decidedly of opinion that the cause of the accident has been 
the collapse of one of the piers, from its improper and most іп ffieient con- 
struction; antl we are led to this conclusion by discovering that they are 
wanting in all those essentials which are requisite to constitute solidity, апа 
to resist the weight which had necessarily to be discharged upon them. The 
1ubble stone filling together with the improper Workmanship were alike un- 
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fitted for the purposes to which they were destined; and when it is known 
that the piers were ereeted wilh an outer shell of small ashlar stone, anl 
that the whole of the interior was a mass of rubble and scabblings, neither 
bedded with eare, nor flushed, nor grouted, Lut fall of interstices, and, that 
in addition to all this, it dees not appear (with the exception of two small 
stones which есеп to have teen inserted accidentally and not from design,) 
that there was a single binding course throughout any of the piers, no prac- 
tiea] man ean have any difficulty in pereciving the cause cf this melaneholy 
catastrophe. We h.d no means of examining any portion of the hacking of 
the arches, execpt that on the abutments; Lut while we think that it vould 
have Leen much safer to have had the backing earried much higher, or 
spandril walls introduced, we are not inclired to attribute the accident to 
this cause, alihuugh the want of more backing may have made it dangercus 
to ballast the arches іп an irregular manner. We found that the mortar had 
not been made frcm river sand. but from sand taken out of a neighbouring 
bank or cutting. Specimens of the mortar were taken promiscuously from ail 
parts of the work, and have been submitted to Mr. Davis, the eminent che- 
mist, whose analyzation of the same will no doubt be laid before the jury. 
We were induced to adopt this cc urse from observing that not the slightest 
adhesion had taken place between the mortar and the masonry in any one 
part. and that no difficulty existe] in our pulling up any portion of the work 
by hand, with the exception of the string-eourse and springing-stones, as 
Lefore described. Our attention was also directed to the state of the bricks 
whieh had formed the arches: these were not cf good quality, and it was 
evident they had not Leen bound together by the mortar, as little cr none 
adhered to them. 

** We cannot close this painful examination without expressing our opinion 
that great Мате has been incurred, and that the aecident has happened 
through the inferiority both of the materials and workmanship. We refer 
particularly to the construetion of the piers, as these were totally insufficient 
for sustaining the weight whieh had heen placed vertically upon them. The 
pressure could only act on the exterior casing; for the interior portion did 
not, in the slightest degree, contribute to their strength, and would not have 
һотпе their own weight if the external easing had been removed from them. 
The want of hinders (bond stones), also, to connect the two sides of the piers 
tosether has been a most fatal error, and, painful as it is to us, we are eom- 
pelled to state, that in our opinion this aecident would not have occurred had 
the work been exeeuted in a proper manner. 

* (Signed) * SaxcEL HOLME, 
*5 Davin. DELLHOUSE, 
«Thomas LEE." 

Mr. John Davies, praetical and analytical chemist, gave the following 

analysis cf the mortar taken from the ruins. 


“10, Quay Street, Manchester, April 80, 1845. 

ч $m,—1 have subjected to chemieal esamination, as far as 1 presume is 
necessary, and as far as my limited time would allow, several samples of 
moriar which you sent me for that purpose. 

* The physical characters are sufficient to enable any person to estimate 
the inefficiency of the агіїете. It is so extremely friable that the slightest 
pressure reduces it to powder, and. the superabondance of sand is visible at 
once to either the sense of touch or that of vision. 1 find that a number of 
the samples, АП of which appear to be pretty uniform in their eonstitution, 
contain ES per cent of silica: now sand does not consist entirely of silica, 
and therefore of the sand a larger proportion than that obtained as silica 
must have been used in the manofacture of the mortar. 

‘The quantity of caust.c or real lime, is, on the average, about Ё1 рег cent., 
which is equivalent to nearly 11 per cent. of the slaeked or hydrate of that 
earth. The mortar contains also alumina, iron, and perhaps other ingre- 
dients, the amount and even the nature of which I have not had the oppor- 
tunity of investigating, nor ean they, І presume, be of importance in the 
present enquiry, The results may be thus expressed :— 


COSMO oa се о со со бо co Gie (8 per cent. 
ДЕНЕ во ос се 50 оо ос oo ФП 3 per cent. 
* Alumina, oxide of iren, Ке, .. .. 235 221 per cent. 


“ Or the siliea is aLout eight times as much as the lime, and the sand must, 
as above explained, have Leen in greater proportion. 
~ (Signed) “Jons Davies.” 
*.* We have read the specification of the engineer, which is carefully 


drawn up, and if the structure had been erected according to its directions 
there would not have been any accident.—Ep. 
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REGISTER OF NEW PATENTS. 

(Under this kead аге given abstracts of the specifications of all the most important 
patents as they nre enrolled. Any additional information required as 10 any parent, the 
same may be obtained Ly upulying to Mr. LAXTON at the Otice of this JOURNAL.) 

ВехтАм:х Seenoem, of Іс rton Grange, гайб с], county of York, for “ал 
Improved mode of manufacturing certain descr ipticn of chains," —G ranted Dec. +t, 
184%; Enrolled June +, 1815. 

This invention is for a machine or apparatus for manufacturing chains, and 
consists principally of two main shafts actuating certain cams and arrange- 
ments of levers for effecting the purpose, The first operation is thut of heat- 
‘ing the bar of iron toa welding heat, the bar in this state is passed intu the 
machine and Letweena pair of eutters which divide it in an angular direction, 
so as to form a spliced or lap joint; upon one of the main shafts Шеге are a 
number of eams or tappets, one of whieh, when the bar has been ent as above 
described, gives mation to an arrangement of levers which bend the piece of 
iron round a vertical mandril of the required form for the link, this being 
effected there are a pair of dies actuated by a eam fixed on the second shaft 
which forcibly compress the link, so as to effect the welding, this link is then 
by the acti. n of the machine drawn from the mandril and a seeond piece of 
iron passed through it which undergoes the same operation as that above de- 
scribed, and a second link made, and so on with each'sueceedipg link ; the bar 
of iron being passed through the last link manufactured sa as to form a ean- 
tinuous chain, опе link being made for every revolution of the main or tap 
pet shafts. The inventor claims the manufacture of chains by heating ruds 
or bars of wrought iron, and then cutting them off into proper lengths and 
turning them with lap, spliced, or jump joints within another link and weld- 
ing them. 


IMPROVEMENT IN METALS. 

Автпса Watt, late of Bistorn-place, but naw of India-row, Fast India 
road, Middlesex, for “ Certain Improvements in the maunfacture of stecl, copper, 
aad other metals.’—Gianted 18th December, 181; Enrolled 18th June, 1815. 

This invention relates to the manufacture of steel, copper, tin, and zine. 
With regard to the manufacture of steel, the sj:ecificaticn states that the 
bars of iron intended fov conversion are to be imbedded in charcoal, 
orinthe earbonaeious substance now in general use, от they may һе im- 
bedded in a mixture of charcoal and chalk; for this purpose the inventor 
takes six pounds of charcoal to three pounds of chalk, and to one bushel of 
this mixture he adds one or two pounds of zinc filings. This mixture is to 
be spread in the bottom of the converting furnace or chamber, or suitable 
returt, and a fire made sufficient to give off the carbonic oxide, the carbon- 
acious bed being properly laid, the steel is then to be introduced, and arranged 
in a eonvenient manner, so as to admit of a continuous stream or current of 
cketrieity to be passed through the whole range of bars under operation, 
which current is to be continued for the space of twelve or fourteen hours 
without intermission or a longer time, if itis found necessary for the con- 
version. The specification is accompanied with a drawing, shewing the mode 
of arranging the bars in the furnace, in such manner that by connecting the 
ends of two bars to the opposite poles of a galvanic battery, a current of 
eleetrieity will pass through the whole range of bars. In the manufacture of 
copper and other metals, the inventor proposes io pass a current of elec- 
tricity through the same, in every possible direction, whilst the same is in a 
melted state, or when іп the process of solidifieation, for which he claims 
the improvement іп the manutacture uf steel, copper, and other metals, by 
subjectiog them, whilst in a melted state, and in the process of solidification, 
to the influence of electricity. 


PROPELLING VESSELS. 


Сғоксв Srencer, of lungerford Street, West Strand, for “ Improvements 
iu propelling vessels on inland waters.’—Granted Jan. 11; Enrolled July 11, 
1815. 


This invention relates to a peculiar mode of applying locomotive engines, 
or carriages combined with certain apparatus, for propelling boats or other 
vessels on inland waters. "Ihe principal object of this invention is to apply 
at опе or both ends, or any other convenient part of a leccmotive engine or 
carriage, guide wheels working either horizontally or at an angle in combi- 
nation with a guide rail to prevent the locomoiive being drawn off the rails 
when the same is applied to propelling boa:s on inland waters, The specifi- 
cation shows several modes of applying guide wheels and rails, one of which 
was lately patented by Mr. Prosser, а drawing and description of which will 
be found in the Journal for June last. 

Another part of this invention relates to the construction of locomotives ; 
the object of which is to construct them with wheels and axles capable of 
accommodating themselves to any description of curve. One modification 
consists in supporting one end of the locomotive engine Ly an ausiliary oar- 
riage capable of moving upon a centre pin, similar to the fore wlicels of an 
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ordinary wagen, so that the axle of the fore wheels always forms a radial line 
or nearly so ta the curve they are passing The specification, whieh shows 
two or three modifleations of the above, and also several modes of attaching 
the guide wheels, claims the following when applied either to locomotive 
engines ог to carriages used іп propelling boats or other vessels on inland 
waters; first, the use of horizontal guide wheels generally ; secondly, the use 
of oblique guide wheels generally ; thirdly, the use of a pivot or turn plate, 
to enable the axles of such locomotives to assume a line radial or nearly sa to 
Ше eentre of the curve round which the locomotive carriages may be passing; 
fourthly, the use of a toothed rack fixed to the middle guide rail, in eombi- 
nation with a wheel attached to the driving wheel; fifthly, the application of 
an additional middle guide rail of wood cr iron; sixthly, the application of 
horizontal guide wheels and frames working оп pivots ; seventhly, tlie com- 
Linai on of horizontal guide wheels and axle trames working on piso’s; also, 
a mode described of causing the oppasite bearing wheels of engines to run 
independently of each other, this is cfleeted by keying one wheel on the end 
of a solid axle, and the other cn the end of a hollow axle warking upon the 
solid axle. 


MACHINERY FOR PROPELLING. 


Jons Seawaagn, of the Сапа] Iron Works, Poplar, Middlesex, engineer, for 
‘improvement in machinery for propelling.’'—Granted February 5; Gnral!ed 
August 51, 815.—(With Engraving, see Plate XXI.) 

The first part of these improvements in machinery for propellng relates to 
that class of engines ealled direet-acting engines, and consist in a mode of 
constructing the connecting rod, or that rod which connects the | i-ton rok 
to the crank, whereby such connecting rod may be increased in length with- 
out increasing the height of the engines. In order to eftect this, the cross 
head in place of being made straight is bent in a manner shewn an 1 here- 
after described, with reference to fig. 1, which represents а front elevation of 
the connecting rad and eross head constructed according to this invention, о 
shews a portion of the main shaft and one of the cranks, ф is the piston rod, 
and c the cross head, whieh is bent downwards, as shewn, and again bent at 
its lower extremities at right angles, terminating in gudgeons; 4 is the con- 
necting rud terminating at its lower end in prongs whieh embrace the gud- 
geons or bearings formed on the ends of the сго:5 head, which ends are con- 
tinued for the purpose of receivirg the brasses e e, which work between guides 
ff: gis the eylinder cover which is made with two recesses for securing the 
end of the cross head and eonnecting rod; there are also corresponding re- 
cesses formed in the piston for receiving the projections on the undersi le of 
the eylinder cover formed by the aforesaid recesses. 

Seaward’s part of this invention consists in a novel mode of passing the 
smoke and other produets of the fires threugh the stern of the vessel, thereby 
dispensing with the ordinary funnel or chimney. For this purpose there are 
two chambers, and beta een them there are three or more air pumps, worked 
by a small engine. The smoke and other produets of combustion are Jrawn 
from the fires by means of the air pumps into the first ehamber, ап [ from 
thenee are forced by the a^oresaid pumps into the second chamber, and through 
a pipe passing horizontally through the after hold and stern of the vessel, 
this pipe which is bent down a little at the tunnel, is provided with a valve 
opening outwards, so as to prevent the sca from rushing in as the vessel 
heaves. The aforesaid chambers are provided at the top with a perforated 
plate, through whieh a stream of cold water is throwing, the object of this 
arrangement is to cool and condense the grosser parts of the products pass- 
ing from the fires. The pipe passing through the hold is surrcunded by 
another pipe, so as to leave an annular space бем сеп them through which a 
s:ream of cold water is made to pass. 

The third part of this invention is for a mode of purifying or filtering the 
water previous to feeding the boiler. Fig 2, shews a section of this аррага- 
tus, which eonsists of a square or oblong iron case а a, having a number of 
drawers or boxes à 2 b, perforated at top and bottom with a number of small 
holes, these boxes which are made to slide in and ont of the case, as may be 
required, are filled with gravel, sand, flannel, sponge, or other suitable mate- 
rial, for elearing the water, and lastened into the case as а а, by means of a 
door or lid се, bolted to the case. d is a pipe connected with the feed 
pump, the water from which is forced into the space е, found in the lower 
part of ihe ease, and through the several 5(га'а ol earthy matter con- 
tained in the boxes, and into the space f, and through the pipe f’ into the 
boiler. 

Fourth relates to a mode of applying pumps for foreing or ejecting the 
water through the stern or sides ol the vessels, for tlie purpose of propelling 
tlie same. 

Fig, 3 shews a sectio nal elevation of а steam-engine cylinder, and one o£ 
the force pumps; and fig. 4, а seetional plan of the arrangement of 
pumps, and other apparatus, the cylinders іп the plan being left out. л, fig. 
3 isthe cylinder, and 1 the piston, the rod of which passes through both 
ends of the eylinder, one end being cemented, in the ordinary manner, to the 
crank, ihe other being connected to the p'ston of tlie furce-pump, as will be 
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ekarly seen. a a a arc three force-pumps attached to the side of a vessel b, 
fig. 3, this vessel is divided longitudinally into iwo compartments, b and e. 
The compartment b is again divided transversely into three compartments 
&' b' i, so as to form a separate compartment to caeh pump- barrel. е and 17 
are inlet and outlet valves for the water which passes through the induction 
pipe g into the compartment 0, and from thence into the compartment e, айй 
through the eluction pipe d, which terminates in. two prongs or forks, so as 
to eject a stream of water through the stern of the vessel on each side of 
ihe rudder, The apertures at the termination of this pipe are provided with 
sliding valves, shewn at fig. 3, for the purpose of increasing or diminishing 
the size of the opening as may be required. E 

The fifth part of this invention relates to a mode of counterpoising the 
slide-valves and other parts of engines requirng a counterpoise. This part 
of the invention is effected as follows. Та the weigh-shaft which works the 
stide-valves there is an additional lever, connected by a pair of slings to the 
piston-rod of a small cylinder. This cylinder is connecied by means of a 
pipe having a three-way cock, with the condenser of the engine. Theaction 
of this arrangement of parts is as follows: when the counterpoise or balance 
for the slides is required, a communication is formed, by means of ihe three- 
way ссек, with the aforesaid cylinder and the condenser, а partial vacuum 
being thus formed in the cylinder, a force equivalent thereto will be exerted 
on the piston, which force will be transmitted to the weigh-shafts, and thus aet 
as а counterbalance to the slide-valves; the force may be discontinued or cut 
off, by giving the cock a quarter turn, so as to form a communication with 
the atmosphere and the cylinder. Where condensers are not employed, the 
inventor proposes to use the elastic force of sieam. 


IMPROVED RAILWAY BREAK. 


Yaeperick НЕвЕвт Manratr, of Stowmarket, in the county of Suffolk, 
clerk, M. A.for “Certain Improvements im machinery or the apparatus Jor 
stopping or retarding railway or other carriages applicable also for these purposes 
zn regard to other engines or wheels."—Granted February 10; August 9, 1845. 


The mode of working and applying breaks to railway and other carriages, for 
the purpose of stopping or retarding the same, is as follows: Fig. 1, shews an 
elevation of an engine, with the apparatus for working the brcaks of a train, in 
the following manner ; a a is а frame, fixed on the framing of the engine, dis 
a grooved or flanged pulley, supported by and moving in a slot formed in the 
frame a! this pulley is capable of being raised or lowered by means of a lever 
с, extending to the front of the engine and slingsc', upon the axle of the 
driving wheel is fixed another grooved or flanged pulley d, e eisa chain, or 
friction band, passing round the pulleys р and d; fis а rod, one end of which 
is connected to the pulley b, the other end being connected to a short lever 
fixed upon a shaft g; upon the middle of the shaft, which extends across the 
angine, is fixed a flanged pulley л, to the periphery of which is attached the 
ends of two chains 22; the extreme ends of these chains are attached to rods 
ick, these rods, which are connected io similar rods passing underneath each 
carriage, one above and the other below ihe several axles, give motion or 
put into action the whole of the breaks of the train simultaneously, in a 
manner hereinafter described. 1 із the guard rails, which, in the drawings 
of the specification, are unfortunately placed at the wrong end of the engine, 
the engineer being supposed, or rather shewn, as standing behind the smoke- 
box, instead of in front of the fire-box, so that in practice the guard rails, 
together with’ the] arrangement of levers, ought to be shewn at the oppo- 
site end of the engine. 1/15 а rod, shown in dotted lines, one end of this 
rod being attached to the lever m, the other end being attached to a short 
lever n, fixed upon the shaft g. То the other end of the lever c is fixed a 
“ spring,” c", for the purpose of keeping such lever in any reqoired position. 
£t will, therefore, be seen, that by depressing the end of the lever e, the pulley b 
will be raised, and will thereby receive motion from the wheel 4, by means of the 
frietion-band e e; this motion will, by means of the rod f, be imparted to the 
wheel А, and also to the chains і ? and rads А k, in one direction or the other, 
depending on the motion of the driving-wheels. In fig. 2, a a shews the frame 
of the carriage, to the side of which is attached a sliding-bar b b, which 
receives a certain amount of motion from the rods k k above described, by 
means of a lever moving on an axisat p. То the under side of the sliding- 
bar b b are attached breaks 4 q, one or other of which are brought to bear 
against the wheels by the sliding of the bar bb. Тһе specification shews 
several other modes of applying and bringing the breaks into action simul- 
taneously, by means of the rods X 2, the mechanical action of which we can- 
aot say much for. oo is a lever attached to the rods k k, intended to be 
worked Ly the breaksman. Тһе inventor very properly states that this lever 
may be worked by a screw to give it additional power. Another part of this 
invention, which consists in making the body of the carriage detached from 
the framing of such carriage. In fig. 2, А a represents the body of the car- 
riage, which fitsin a recess formed in the side framings of the body of the 
<аттїаде, being held in Ив proper position by spiral springs s s upon the fram- 
ing; and at each end of the body of the carriage there are inclined planes, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


(SEPT. 


shewn іп dotted lines, the object of this arrangement being to prevent 
accidents by concussion or the sudden stopping of the train. 

With regard to fig. 1, the specification states that the frietion-band e e may 
pass direct from the pulley d to a pulley fixed upon the shaft g. fshewsa 
mode of} attaching the carriages by means of links, but ihe inventor prefers 
a ball and socket joint. 11е also proposes to have a flexible tube for the use of 
the engineer and breaksman to converse throngh, together with an apron 
attached to the sides of the carriage, for the purpose of catching any person 
or thing falling from the train. 


MANUFACTURE OF GAS. 

James Мовроск, of Staple-inn, county of Middlesex, for “ Certain Im- 
provements in the manufacture of gas, and in the apparatus employed therein.” — 
Granted February 12; Enrolled August 12, 1845. 

We have given three views, shewing the mode of arranging the retorts 
according to this invention, Fig. l being a plan, fig. 2 a side elevation, and 
fig. 3 a front end view ol the retort, the brickwork being omitted. а æ isan 
ordinary п retort for distilling the coal. Above this retort, and parallel with 
it, are two purifying tubes or retorts b b`, cach having a spiral piece of iron 
within them, and communicating ‘at one end with the neck of the retort a, 
and at the other end with a retort e, which latter is placed at the extreme 
end of the others, and in a vertical position; this retort, whieh is to be 
nearly filled with coke or charcoal, is intended to decompose water, as will be 
hereafter described. The gas, as it is formed, passes from the returt a through 
an opening, shewn in dotted lines, fiz. 1, into the purifying retort b, and from 
thence into the retort с, through the incandescent coke or charcoal, and 
through the retort 4’, from whence it passes through the pipe d d into а cir- 
cular vessel containing water. The lid of this vessel, and on the underside 
thereof, is constructed with a spiral channel, in order that the ‘gas may pass 
over as great a surface of cold water as possible, previous to entering the 
outlet pipe of such vessel, which leads to the gas holder. fis а syphon-pipe 
extending nearly to the bottom of the retort с. 

The mode of working the apparatus is as follows. The retort eis to be 
nearly filled with coke or charcoal, and the covers of the two retorts с and а 
securely luted, and a fire got under them, which is to be kept up nntil the 
retort a becomes of a cherry red, the retort e being of a bright red heat, the 
retort а is now to be charged with coal and a small quantity of water admit- 
ted into the retort с, the effect of which is said to be that the gas from the 
coal is mixed with tar, which passes into the purifying retort b, the sulpher- 
etted hydrogen being decomposed by the coil of incandescent iron; at the 
same time, the tar is said to undergo a second distilation, and thereby con- 
verted into gas, which is mixed with that which comes from the coal. The 
gas, which is now more dense, being combined with the carbon contained in 
the tar, pisses along the tube b round the spiral, till it arrives at the retort с, 
where it mises with the hydrogen formed by the decomposition of water by 
the incandescent coke, This decomposition takes place at the same time as 
the distilation of the coal; the water which is dropping in their streams over 
the coke gives ont hydrogen, which mises with the other gases, and passes 
into the purifying retort 3°, carrying with it the volatile oils which may have 
escaped decomposition ; but which, in passing the iron spiral, becomes de- 
composed, and gives ont carbon to the hydrogen, which thus becomes car- 
buretted, without impoverishing the other gas. The gas, on passing to the 
end of the second purifying retort, passes to the vessel е having the spira] 
channel, for the purpose of cooling it down, after which it passes to the gas 
holder. 


ATMOSPHERIC ENGINE. 


ARTHUR PansEr, of Spur-street, Leicester-square, Artist, for “ Zmprovc- 
ments in obtaining motive power.” 

These improvements in obtaining motive power consist in certain modifica- 
tions of machinery, by means of whieh compressed air may be emplayed to 
work, without a vacuum, pistons, valves, levers, rods, and other apyendages, 
for the purpose of producing mechanical force, and communicating that force 
for driving other machinery. The application of this motive power is as 
follows: 4, fig. 1,15 a vessel made sufficiently strong to withstand a very high 
pressure into which air is to be forced by means of pumps or otherwise. в 
is a cylinder provided with a piston, and is, in all respects, similar to the 
ordinary cylinder of a locomotive or other engine. р is a chamber placed 
contiguous to the receiver, into which chamber the compressed air may be 
admitted by the pipe and cock a, before it passes to the working cylinder, in 
order to reduce its density, and determine its elastic furce. which may be 
regulated to the power required for working the engines by means of a spring 
valve b set to the desired torce, or by a governor or other contrivance, well 
knownin the construction of steam-engines, and which need not, therefore, 
be further described. The inventor, in some cases, proposes to have large 
vessels at the several stations ready filled with compressed air, to which the 


vessel A may Le attached fur the purpose of refilling or supplying the same 
with compressed air. 


1845.] 


In order to cconomise the compressed air, the inventor gravely ргорозез 
to return it to the vacuum a, after it has acted on the piston of a high- 
pressure engine. The mode of eflecting this object is as fullows: fig, 2 
shews a longitudinal section of a locomotive engine constructed according to 
thisinvention. a isthe receiver for containing ihe compressed air, which 
passes throuph the pipe è to the valve-box, and from thence into the cylin- 
der. so as to act оп the upper and under. sides of the piston alternately ; at 
c c there are two valves, connected by a rod a, which is actuated by a lever е, 
which lever is connected in some manner (best known to the inventor) to the 
valve-rod f; gg’ are two cduction-pipes, leading from the eduction-valves 
e c to the peculiar constructed pumps h and i, through which the air is intended 
to pass, instead of passing into the atmosphere, ‘These pumps, which are 
placed within the receiver А, consist of a cylindical block of metal, having a 
hole drilled through the centres, and connected with the eduction-pipes g g’ 
on the top of each of these bl. cks there is a valve opening upwards ; kk are 
cylindrical caps, made to fit air-tight upon the blocks ё 7; these caps are also 
provided with valves 2, opening upwards, and are connected to the ends of a 
beam m, by means of rods n п sliding through stuffing-boses fixed on the top 
of the receiver. The beam m, it is said, may be worked by hand, in the man- 
rer fellowing. Suppose the condensed air to be passing from the receiver 
through the pipe b, and to have acted оп the under side of the piston, so as 
to give the same to the end of ihe stroke, at this moment the valve e will be 
raised, so as to form a communication with the educticn-pipe g' and the 
cylinder, the lever or Бсап! m beirg then raised, so as to elevate the cap д” 
the air from the cylinder wit! pass through the educlicn-pipe g’, and into the 
сәрі”, which is supposed to Le of about ihe same capacity as the cylinder. 
On the return stroke of the piston, which we will no suppose to have arrived 
at the bottom of ihe cylinder by the force of compressed air acting on ifs 
upper surface, the eduction-valve e will be opened so аз to form a communica- 
tion with the peculiar formed pump і; by means of the pipe g, the beam m is 
again to be moved, so as to depress the сар К”, and raise the cap й, when a 
similar effect to tliat already described will be produced with regard to the 
air contained in the cylinder on the top side of the piston, at the same time 
the air from within the eap &' will be forced from thence into the receiver А» 
and will be prevcnted returning by means of the valve 7. *' Hence it will be 
observed, that, in accordance with the action of the piston, the caps й й will 
be made to reciprocate, and thereby draw off the volumes of condensed air 
above anıl below, and force the columns of air, in their condensed state, into 
the receiver л, to be again passed through the pipe Б into the cylinder, and 
employed for keeping tup the continuous action of the piston, The lever m 
may (it is said) be elongated and connected, in the usual way, to the working 
piston, and to this lever may also be attached the rod for working the slide- 
valves. 

It has been'stated that the lever т may be worked by hand; the specifica- 
tion here states, that, in some cases, it may be desirable to work it by power ; 
for this purpose the inventor states that the lever m must Le elongated, and 
the piston of a small steam-engine may be attached to it, as shown at о, by 
this means the vibrating action of the lever m shall be effected. 

Fig. 3 shews a section of a pipe, having a number of valves, which the 
inventer proposes to employ for the eduction-pipes, the divisions in the pipe 
he prefers to make somewhat larger as they approach the cylinder ; the object 
of this arrangement is to prevent the air returning from the receiver л. The 
різіоп-го4, we ought to have observed, is connected to the cranks of the 
driving, in the usual manner, and is intended to give motion to such wheels. 

The inventor claims first the mode of working engines and machinery by 
means of compressed air previously condensed, as ascribed and illustrated in 
reference to fig. 1, however the engines, or other apparatus may he varied in 
their constructive details, as long as the same system of action is preserved, 
and the same elements are employed to produce it. 

Secondly, the placing the pumps and the apparatus within the receiver of 
condensed air, for the purpose of prolonging and economising the working 
power of the condensed air. 

Thirdly, the chamber or vessel р, fiz. 1, for regulating the working force of 
the condensed air drawn from the main receiver or receivers. 

Fourthly, the pipe, with a series of valves within it, which may also be 
atlached to pumy's and other apparatus. 


BORACIC ACID WORKS, MONTE CERBOLI. 
(From the Quarterly Journal of the Geological Sociely.) 


I cannot conclude this imperfect notice of the geology of Tuscany without calling atten- 
tion tu the boracic acid works at Monte Cerboli, aod the remarkable phenomenn there- 
with connected; for i hsve no doubt but that many of the actual geological features of 
Tuscany must be referred to ареосіез and to causes similar to those which are now exhi- 
bited in this locality. 

The numerous and violent jeta of vapour from which the boracic acid is extracted, rise, 
with considerable noise sod in large volumea, from a narrow rocky valley in the secondary 
cretaceous limestone, about 15 miles S. W, of Volterra. Huge blocks of this rock and ita 
зазосімегйі indurated maris cover the surrounding hilla, and udd to the desolation uf the 
scene, The vapour naturally leaves а considernble deposit; but this 15 much increased 
in coasequence of its being сотрсЦей by artiliclal means to pass through water collected 
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into numerous reservoirs. By this | госезя, the water is impregnated with the Lorne’. 
acid previously held in solutlon In the vepour; while the ргешіег part of the sulphur 
Hine, and carbunle veld gas, which it alsu contains, ia deposited in the muddy bottoms ot, 
the pocis, und assumes, when dry, п crystalline form, being, from time to time, thrown 
out In the course vf the operations: aulphate and carbonate of lire are also deposited in 
the cauldrous and cuoling pana where the buracie avid is obtained by eveporution frome 
the saturated water. Ainunyest the neigbbouring sucks, 1 aaw a remarkable instance, 
where a large fissure or crack, with several smaller ropitications, had been completely 
filled up by the matter deposited by the vapour which must once have escaped through it. 
The sides were coated with n hard compact calce-sinter, while the centrul portions were 
filled with n more porous snbstance, so that the passage of the yupour lind been obstructed 
before the central parts had become зо densely consolidated us the sides, thereby explaln- 
ing at least one of the causes by which these venta are constantly changing their positions, 
ond how the jeta of уершіг escape aometimes iu оце place uud sometimes in anvther. 

The simple mode by which the boracic acid is obtained is as follows. Small reservoirs, 
from 15 tu 20 feet in diumeter, are dug round the most convenient and powerful of the 
many steam vents; and into these reservoirs а amall stream of water is con'ucted fron 
the mouataln side. After being for same time exposed to tbe octlon of the rising vapcur 
the water is let off from une resetvuir Into guother, until it has passed through five or six, 
іп each of which lt remalus about 24 Lours, the vapour bciiiug end bubbling up through. 
it the whole time with much noise end violence. By this time tLe water Is suflicieotly 
Imprepnated with the boruvle acid; and efter being allawed to settle in another reseryolr. 
to deposit the mud, it is led off Into the evaporating houses, where, after undergoing a 
alow ond gradual process of evaporation, the boracie acid ia at length obtained іп uu- 
merona vats, where it ery stallises with grent facility. 

The great difhculty Formerly experienced in this process was the expense of fuel ге- 
quired for the process of evaporation; until the happy idea at length sugeesteil itself to 
the proprietor of availing himself of the almost inexhaustible supply of heut prepared by 
Nature herself in the numerous vents froin which the streams vt boiling vapours were 
constantly emitted, Acting en this snggestion, he built a aort of chamber over some of 
the venta, nnd conlucting the vapour by aubterranean chonnela into the evaporating 
houses, obtained without a furthing of additional outlay ай the keat he could require. 
The consequence of this simple applieatioo of natural power was, that the value of the 
worka rose, in опе year, from a capital оѓ one thousand. pounds, for which the fee simple 
was offered, to a rental of twenty thonsand pounds per aunum, 

Similar vapours or ~ soffioni,” ая they are culled, occur in several other localitlea іп the 
same district, or within a distance of 12 or 14 miles, aa at Sarrezano, Castel Nuuvo, Monte 
Rotondo, and others; nud it is impossible nut to be struck with the manner In which 
they throw light on many of the geological phenomena in thia and other cout tries; parti- 
cularly with régard to the filling up of cracks and fissures іп rocka, aod the local deposits 
of varions substances, such as спіс spar, gypsum, sulphate of lime, sulpbate of suda, &c., 
many of which,occur i › this very neighbourhood, It is highly probable that such eiois- 
sions of gases and vapours may have produced may of those local pheaomena, which have 
been so frequently athibuted to the eflect of springs, and are considered as aqueuus de- 
posita, That great connection exists betweea them cannot be doubted, us tke soffioni of 
Moute Cerboli do unquestionably deposit mnch sulphate and carbonate of lime, and if 
supposed to rise through water would most certuinly deposit much more. On the whole, 
therefore, whether we coosider the remarkable and almost terrific appeaiane. of these 
venta, from hundreds of which the vapours escape with the noise of a steam-boiler blow- 
Ing off ita steam, or the importance they have in connection with other geological pro- 
biems to which they шау offer o solution, they must be considered as presenting to us 
some of the most interesting, if not important geological phenomena which the Tusta 
States cau afford to the pursuer of geological investigations. 


COAL FORMATION OF NOVA SCOTIA. 
By Јонх Dawson. Eso. 
(From the Quarterly Journal of the Geological Society.) 


The carboniferous strata of this province may he included іп three groups; firat, the 
Eypsiferous or mountain limestone formation; secondly, the older conl formution; aud 
thirdly, the newer coal formatiou: of these the two former have almost exclusively at- 
tracted the attention of geologists, the latter having been in a great measure neglected. 
In connection with the Picton coal field, however, and probably also in other parts of this 
aud the aeighbouring colonies, the newer coal formation is an extensively distributed de- 
posit, often attaining considerable thicknesa. and, though not containing valuable beds of 
coal, ironstone, or gypsum, yet so associated with the rocks including these minerala, that 
a knowledge of ita strneture and relatioos is essential to their satisfactory investigation. 

The coai measures of the Albion min s, on the banks of the East River of Picion, a 
Series of beds, estimated by Mr. Logan at 5,000 feet in thickness, and constituting our 
older coal formation, are sncceeded, in ascending order, by a great bed of course conglo- 
merate, which, ns it marka a violeut interruptioo of the processes which had accumulated 
the great beds of coal, shale, and ironstone beneath, and as it is succeeded by rocks of a 
character very different from thut of these older coal measures, forms a well-marked 
boundary, which we may consider as the commencement of the newer coal formatiun. 

Іп lithological character, the newer conl formation of Pictou strongly resembles the 
lower carbouiferous series; the chief differences being that, іп the former, the beda vf 
grey sandstone are of greater comparative thickoess, and that, io the latter, there are 
great beds of gypsum and of limestone with marine shells. Our coal measures may thua, 
in one point of view, be regarded ns a subordinate group, incinded in a great thickness of 
sa2odstones and shales, mostly of red colours. 

Тһе sections which [ have described are included in a district extending about fifty 
miles along the shores of the Gulf of St. Lawrance, from Merigooish to Wallace; form- 
ing, 1 believe, the largeat continuous tract of rocks of the newer coal formation іп Nova 
Scotia. 


Synopsis of the Carboniferous Rocks of Pictou. 


1. Newer Coal Formation.—The prevailing rocks are alternately of reddish and grey 
sandstones and shales, with some coarse conglomerates, especially in the lower part. 
Subordinate to these, are dark grey concretionary limestone, thin beds of coarae sandy 
limestone, two thin beds of coal and one of gypsum. ‘Thickness, 5000 feet or more, 

Fussits.—Coniferous wood, Calamites, ferns., &c., Ganoid fish. tracks of land 

animals. 

2. Older Coal Formation.—The prevailing rocka are dark shale and clays, grey and 
brown sandstones; and subordinate to these are coal, iroostone, dark limestone, Thick- 
ness 5000 feet. 

FossiLs,—fFerns, Stigmaria, Calamites, Lepidodendra, $c., Cypris. 

3. Mouutain Limestone, or Gypsiferoua Formation,—The prevailing rocks are reddIah 
sandstones, shales, und clays, with some grey beds; conglomerates, especially in lower 
parts; and subordinute to these, thick beds of limestooe, thick beds of gypsum with 
anhydrite. "l'hickness, 6000 fect or more. 

Fosstus.—Calamites, fragments of carbonized plants, Producta, Tercbratula, 


Encrinites, Madrepores, Sc. 
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COAL FIELDS OF CANADA AND THE UNITED STATES. 


(From the Quarterly Journal of the Geological Societ y.) 


The cal fields of the United States and the British possessions in Canada are beyond 
all comparison the most extensive and most valuable of any at present kuown in the 
world; and the geological position of these deposits of vegetable mutter, os well as the 
conditions uader which they оссот, are matters of very coasiderable importance to the 
future interests of the continent of America, 

The great coal fields of the United States are the Appalachian, the Illinois, and the 
Michigan: those of the Canadas are on the eastern extremity ot the colony, antl occupy п 
great space in New Brunswick, Prince Edward’s Island, Cape Breton, &c. А large pro- 
portion of tlie сол! із anthracite. 16 is nat easy to do justice to these formations by the 
hasty sketch to which onr limits necessarily confine us in this place; bnt some idea may 
be foraied of their extent, when it is stated that the Appalachian coal fields extend fur a 
distance of 720 miles from north-east to south-west with a width in some places amount- 
ing to 130 miles ;* that the Illinois basin is not much iaferior in dimensions to the whole 
of England; that the Michigan conl fields and the coal belis of Canada аге also of very 
considerable dimensions; and that the thickness of the seams of fossil vegetable matter 
in some instances exceeds even that of the Staffordshire coal, amountiug at the Lehigh 
summit mina (where the usually intervening shales апе grit have thinned oul) to one 
mass of Бу feet withont any greater interpolated matter than two thin layersof clay. In 
same places this vast bed is quarried in ths open air; but in others, where the coal is ac- 
vessihle to a degree scarcely to be imagined by strangers to the conditions of the country, 
ihe time has not yet arrived when the valve ot its fuel is appreciated. 


* Ils superficial area is calculated at 63,000 miles. 


Psoresson Pace’s Maevrro-Errcrgic Macu ne.—ln 1838, Professor Page 
published in Siliiman's Journal an account of an improved form of Saxton’s magneta- 
electric machine, doing away with many existing ol'jections, and furthermore rendering 
it at once a useful instrument, by a contrivance tor condncting these opposing currents 
into one channel or direction, which part of the contrivance was called the unitress. The 
current produced in this way was capable cf performing the work, to a certaia extent, of 
the power developed by the galvanic battery; and the machine was fonnd adequate to 
furnishing of shocks for medical purposes, for exhibiting the decomposition of water, fur- 
nishing the elements of oxygen and hydrogen at their respective poles, and producing de- 
sinite electro-chemical results. Tbese two last results could not be obtained without the 
aid of the naitress. But, with this improvement, the instrument was still wanting in one 
property of the galvanic battery—viz., that property which chemists call quantity, or that 
power upon which depends its ability to magaetize, and also to heat platinum wires. This 
jast property has been given to the machine by the recent contrivance of Professor Page. 
The machine, in its novel construction under his improvement, developed what is called 
by way of distiaction, the current ot intensity, but had a very feeble magnetizing power. 
By a реса" contrivance of the coils, (not to be made prblic until his rights are іп some 
way secnred,) the enrrent of quantity is obtained in its maximum, while at the same time, 
she intensity is so much diminished that it gives scarcely aay shock, and decomposes 
Seehly. Ithas teen successfully tried with the magnetic telegraph of Professor Morse, 
and operates equally well with the battery. It affords, by simply turning a crank attached 
to the machice, a coastant current vf galvanic electricity; and as there is no consumption 
of material necessary to obtain this power, it will douhtless supersede the use of the gal- 
vanic battery, which, in the event of constant employment, would he very expeusive, from 
the waste of zink, platioum, acids, mercury, and other materias used in its construction, 
3t particularly recommends itself for magnetizing purposes, as it requires ao knowledge 
of chemistry to insure Ше r.sult, being merely mechanical in its action, and is always 
ready for action without previous preparation; the turniug of a crank being the only re 
qnisite, when the machine is in order. It is not liable to get ont of order; docs not di- 
minish perceptibly in power when in constant use, and actnally gains power when stand- 
ing at rest. lt will ke partienlarly gratifying to the man of science, as it enables him to 
have always at hand a constant power for the investigation of its properties, without асу 
labour of preparation. We notice among the heantiful results of this machine, that it 
charges an electro-inagnet so as to sustain a weightof one thonsand pounds, and it ignites 
to a white heat large platinum wires, and may be used successfully for blasting at a dis- 
tance; and shonlt government ever arlopt апу such system of defence as to need the gal- 
wanic power, it mnst supersede the battery in that case. Professor Page demonstrates, 
by mathematical reasouing, that the new contrivance of the coils affords the very maxi- 
тапта of quantity to he obtained by magnetic excitation,—' Report of American Commis- 
sioner of Patents fur 1844. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM JULY 25, то AVGUST 22, 1645. 
Six Months allowed for Enrolment, unless otherwise expressed. 


Richard Archibald Broooian, of Fleet-street, London, gentleman, for “ certain Improve- 
ments in dyeing.” (А communication.)—5ealed July 25. 

William Henry James, of Clement’s lane, London, civil engineer, far “ certain Im- 
provements in the manufacture of plates and vessels of metal, and other substances suit- 
able for heating purposes, and in the means of heating the same."—July 25. 

_ James Stokoe, of Newton, in the county of Northumberland, millwright, for ** cestain 
improvements in purifying the vapours arising from smelting und other furnaces, and in 
recovering therefrom any useful matters which may be intermixed therevith.’—July 25. 

William Breynton, of the Inner Temple, esq., for “certain Improvements in rotatory 
steam-en gines.” —July 25. 

Alexander Wilson, of Glasgow, manager for Alexander Fletcher and Co., of the same 
place, spioners, for “ Improvemeats in spinning hemp and fax, and other librous mate- 
zials."—July 29. 


Joho Henry Roherts, of Norfo'k Villa, Finchley road, Saint Joha's Wood, surgeon, 
for “ Improvements in spirit lamps.*’—July 29, 

George Beadon, of Battersea, Commander in the Royal Navy, for “ Improvements in 
propelling vessels and land carriages, in rsisiug and drawing off water for driving ma- 
chinery, which means of raising and drawing off water are applicable to other uscful pur- 
poses." —Jnly 29. 

Sir Samuel Brown, of Blackheath, knight, captain in her Majesty’s navy, for “ Im- 
provements in the formation of embeukments for canals, docks, and seu walls, and io the 
сопувудасе and propulsion of locomotive engines, and other carriages or bodies on canals 
and other inland waters, and also on rail and other roads, and in propelling vessels on the 
ocean and navigable rivers.''—July 29. 


Caleb Betells, of Leicester, manufacturer, for © Improvements in weaving."—Jnly 29. 
Ezra Coleman, of the City of Philadelptiia, in the United States of America, for ** Tm- 

кешин app'icable to moving of locomotive engines on inclined planes of railways.”— 
uly 30. 


_ John Pattrineri, of Skinner-place, Size-lane. London, gentleman, for ** certain new and 
improved modes of obtaining and applying motive powers.”—July 30. 

Joseph Quick, of Sumner-street, Southwark, engineer, and Heniy Austin, of 10, Wal- 
brook, civil cngiceer, for ©* Improvements io the construction aad working of atmospheric 
railways."—July 31. 


William Cook, of King-street, Golden.square, coach-maker, for “ an Improvement in 
certain description of stoves."— July 31. 
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Pierre Armand, le Comte de Fontainemorean, of Skinner-place, Size-lane, for * certain 
Improved medicines or compounds, and for the application of a new instrument to pre- 
vent, alleviate, aod cure certaio diseases, also for the machinery for manufacturing the 
sail instruments." (Being а conununication.)— August 4. 

William Longmaid, of Plymouth, gentleman, for " certain Improvements in the manu- 
facture of chlorine, in treating sulphuroua ores and other minerals, and ia obtaining va- 
rious products theretrom."-——August 4. 

Josaih Marshall Heath, of Winchester-hnildiags, irou-master, for © Improvements іп 
the manufacture of cast steel."—August 4. 

William Young, of Paisley, mannfacturer and dyer, and Archibald McNair, of the same 
town, merchant, for ‘certain Improvements іп tlie constrnctioa and means of inanufac- 
turing apparatus for coadu-ting electricity.” —Angust 4. 

Charles Henry Joseph Forret, of Lille, in France, but now of 17, Great St. Helen's, 
Bishopagate, gentleman, for “а new and improved Archimedean screw, which he calls 
Davaine's screw." (A communication.)—August 4. 

Alanson Abbe, of Great Russell-street, Віпотѕћигу, M.D., for “ Improvements in ap- 
paratus for preventing and alleviating spinal disorders."—August 4. 

William Eccles, and Henry Brierley, both of Walton-le. Dale, Lancaster, spinuera, for 
tí Improvements in the machinery or apparatus used іп spianing."—August 5. 


Peter Francis Maire, of Mark-lane, merchant, for '* Improvements in combining iron 
and other materials for the purpose of constructing hridges, roo!s, aiches, floors, aad other 
similar structures.” (А commuuication.)—Augnst о, 


Francis Taylor, of Romsey, Hants, surgeon, for "“ Improvements in giving alarm in case 
of fire and in extinguishing Gre.’ (A commanication.)—August б. 

Frederick Baukart, of Champton-park, Denmark-hill, Surrey, gentleman, for ‘‘ certaia 
Improvements in treating certain metallic ores and refioing the products therefrom."— 
August 7. 

John Evans, of Kensington, gentleman, for ‘а new perazotic product and its applica- 
tion to the arts.” (А communication.)—Angust 7. 

Dalrymple Crawford, of Stratford-on-Avon, Warwick, for ‘an Ioyproved dibhling ma- 
сһіпе.”--Апрпв4 7. 

Henry Smith, of Liverpool, engineer, for Improvements in the manufacture of wheels 
for railways, and іп spriogs for railway aud other carriages, and in axle guards for railway 
carriages."— August 7. 

Henry Emanuel, of Pond-street, Hampstead, gentleman, fur “Improvements in atmo- 
spheric 1ailways."—Angust 7. 

George Brown, of Caperthorne, Chester-land, agent, for ** д new sead and manure drill 
plough."—Augnst 9. 

Peter Armand le Comte de Fontainemorean, of Skinner's- place, Size-lane. for ** certain 
Improvements in apparatus for raising and supportiag vessels and other floating or sunkea 
bodies, aad its application for the better preservation of lite and property."—August 9. 

Frank Hills, of Deptford, manufacturing chemist, for " Improvements in purifyiag gas 
for illumination and obtaining a valuable product in the process.’’—Aucost 9, 

Caarles Searle, of Bath, doctor of medicine, for * Improvements in stoves."—Aug. 9. 

Peter Higson, of Cliftoa, Lancaster, mining engineer, for '' certain Improvements іп 
machinery or apparatus for connecting and disconnecting the steam engine, ar other mo- 
tive power, with or from the load or other matter tobe driven or moved.”—Angust 9. 

William Newton, of Chancery lare, civil engineer, for ‘ Improved modifications and 
novel applications of knowa machinery and processes to the purpose of cleaning, soften- 
ing, dividing, and preparing Вах, hemp, and other vegetable fibrous materials." (A com- 
munication.)—August 14. 

Thomas Henry Russell, of Wednesbury, Stafford, tube mannfacturer, for “ Improve- 
ments їп the mannfancture of welded iron tuhes.”—Angust 14. 

Hypolite Louis Francois Salembier, of Mincing-lave, merchant, for “ Improvements in 
the manufacture and refining of sugar." (А communication.)—August 14. 

Пепгу Pearse and William Dimsdale Child, both of Finsbury-place, Sonth, for **Im- 
provements in the mannfacture of sngar." (А communicatioo.)—Angust 21. 

Thomas Oxley, of Westminster-road, civil engineer, for *' certain Improvements in con- 
structiag and propelling vessels, and in the machinery connected tlierewith."—Anugnst 22 . 
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TO CORRESPONDENTS. 


Can any of our correspondents give us information as to the dimensions 
and construction of the Suspension Bridge which has lately fallen at Calentta 2 

“А Subscriber, New York.”—There is a very full account of the architec- 
ture of St. Paul's Cathedral, by Mr. Gwilt, in Britton and Pugiu's Mustra- 
tions of the Public Buildings of London. Тауіст, High Holborn, 1845. 
2 vols. 8vo. 

^ Marcus.” Deelined.— The pathetic passages are dismal, and the facetious 
parts incoherent ; the whole letter irresistibly reminds us of Collins’ Descrip- 
tion of Despair. 

“1 was sad by fits, by start twas wild.” 

There are three things which shonld find no place in this journal—flip- 
рапсу, which is not wit—dogmatism, which is not proof—magailoqence, 
which is not elaquence. 

Mr. Roake’s paper on the Harbour of Refuge is accepted, with thanks. 


ERRATA. P.212. 
Column 1, line 43, for * support E D C,” read * support B A C? 
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CHURCH OF ТПЕ ALEXANDRIAN COLONY АТ NOVO- 
GIORGIEOSK (MODLIN). 
(With an Engraving, Plate ХХІІІ) 

Very little is known in this country of the Russo: Byzantine style 
fur it is hardly noticed at all even by those who speak of all other 
styles, or if mentioned hy them it is very briefly indeed, and without 
any specimens of it being shown in engravings; neither has it in any 
oue instance—as far as we are aware—been at all adopted or imitated 
among ourselves, notwithstanding that we have occasionally sought 
for novelty—how judiciously or snecessfully we say not—by having 
recourse to Egyptian, Hindoo, and other outlardish, not to call them 
pagan and infidel, styles; whereas at all events the Russo-Byzantine 
is а Christian опе. Among the Russians themselves it lias lately come 
into vogue again for church architecture, in preference {о the Greco- 
Italian style which, in common with other European countries, they 
have adopted. Russo- Byzantine is therefore to them what Gothic is 
to us,—their eeclesiastical style par exeellence, nor is it by апу means 
deficient in distinct physiognomy, although its peculiarity depends 
chiefly upon the bulbons dome, and the mode in which that partieular 
feature is applied and repeated. These domes, no doubt, carry with 
them an impress of nationality that must greatly recommend or even 
endear the style in the eyes of natives, as being identified with their 
own church, and with “the faith of their forefathers,’ wherefore those 
who advocate serupalous adherence to history and precedent in ec- 
eclesiastica] architecture eannot do otherwise than commend the Rus- 
sians for reverting to their “orthodox”? and “legitimate” national 
style. Among those architects who have been mainly instramental in 
this “ rervrac” is Constantine Thun (a German, we believe, hy origin), 
who stands at the head of liis profession in Russia, and who has erected 
several churches in the Russo-Byzantine, not only at St. Petersburgh 
and Moscow but in several other cities. 
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The Church at Novogiorgiesk, dedicated to St. Alexandria, which 
we here give by way of specimen of the style—though how far itis a 
Eood or fair specimen of it we do not pretend to say—lias been very 
recently crceted Бу J. Gay (a French architect). Тһе entire building 
is a square of S5 feet forming internally a Greek cross, a disposition 
of plan almost invariably adcpted. There is no distinction of nave, 
aisles, and choir, the only division within the building being that the 
apsis is partitioned off by the usual screen or Z£onostass, which de- 
rives its name not from being adorned with images but with pretures 
of Saints, &c.: and one of those on tlie Ikonostass of this church is a 
eopy from Leonardo da Vinci's celebrated "Cena." "The apsis here 
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is lighted by five long cireular-headed wiudows, above which there is 
externally an arcade uf sixteen small open arches, in each of which a 
bell is hung. Тһе lower part of the building has no windows. The 
contour of the domes is not quite so gracefal as it might have been; 
neither do those features express themselves very effectively in mere 
outline, as here represented, besides which their perspective grouping 
is of course altogether lost in a geometrical drawing. There is a 
dome at each angle and one in the centre. 

The Engraving presents a view of one half of the principle front 
and also onc half of the transverse section showing the apsis. А por- 
tion of the centre dome is omitted lor want of room on the plate, it is 
however finished precisely tbe same as the side domne. 

The above wood engraving shows one-half of the interior plan, and 
one-half of the roof. 


NOTES ON ANGLO-SAXON MASONRY. 


Mr. Bloxam, in liis interesting article on * Mixed Masonry of Brick 
and Stone," in the Archaeological Journal, рр. 307-317, has been able 
to discriminate works of the different eras, by pointing out the fea- 
tures characteristic of their construction. This subject has been less 
attended to than it deserves, for there ean be very little doubt, that, 
although most of the architectural features of our earlier struetures 
have disappeared, a great number. of remains are extant in the walls 
of our churches than is generally estimated. The frequent alterations 
to which all our churches were subject, those alterations being always 
made in the prevailing taste of the time, may often lead us into error 
as to the original period of erection; the style of a deor or window 
are not certain criteria of dates, being so frequently additions, taking 
place of others of ар earlier design. 

Mr. Rickman first pointed out peculiarities in several churches, 
both of architectural feature and cunstruction, which are now well 
known and gencrally admitted to belong to the Anglo-Saxon era; Пе 
thus opened a new field for research, which has since received consi- 
derable attention, and many new facts have been brought to light. 
The long and short quoining is now genenerally taken as a feature 
peculiar to Anglo-Saxon coustruction; it is found in the chureh of 
Earls Barton, in Northamptonshire, and many others, of the early 
date of which there сап be no reasonable doubt, and I think it may be 
questioned if it is ever found in buildings posterior to the eleventh 
century. It may be well to take note of the materials and construc- 
tion generally associated with this work, in order, if posstble to 
arrive at some general idea of the features of Anglo-Saxon masonry, 
always bearing in mind, that the nature of the materials fonnd in 
different localities necessarily exercises a eontro) on its character; it 
is for this purpose that the following facts, gathered at random, chiefly 
from the churches in Suffolk, are offered to the readers of the 
Journal. 

The church of Hemingstone presents a rather remarkable speci- 
men of long and short work at one corner of tlie nave; the propor- 
tions of the upright masses of stone to the horizontal is very siugu- 
lar, the former being nearly three feet in height, the latter but six 
inches; no architectural feature of an carly character remains in this 
church. The adjoining parish of Gosbeck has the nave of its еішгеһ 
quoined in a similar manner, but at Hemingstone the stone is well 
squared and wrought ; at Gosbeck, however, it is of very rude work- 
manship, and it may be noticed ip the specimen of it here given, 
that the uprights alternately present their narrowest and greatest 
width at either of the angles. Both these churches are covered with 
a modern coatiug of plaster by which the disposition of the materials 
is concealed. 

The greater part of the tower of Debenham church is of early 
construction, and is no doubt a portion of the church dedicated to 
St. Mary, mentioned in the Domesday record; it is buitt of large 
ints, laid in Herringbone fashion, which occasioned horizontal courses 
of the same material, nut observing a strict regularity in its recur- 
renee: it has the long and short quoiniog. Brundish church has a 
tower in all respects similar in construction, the quoiuing excepted ; 
it is certainly of early date. The nave of Leiston church is quoined 
with long and short work ; it is built of flint laid in herringbone and 
covered with an original coarse rongh-cast, which, from its so fte- 
quently aeeompanyiug carly masonry, may, in connexion with other 
facts, be considered an evidence of primitive construction. Rough 
cas: is indeed frequently found in Norman work, but there is a pecu- 
liar coarseness in that of the Saxon period, which is composed of 
coarse gravel, lime, and sand, the great durability of whichis attested 
by its preservation through so many centuries. 

Practical men say, that the coarser the material mixed with the 
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lime, the less its strength is exhausted; a fact the early builders seem 
to have well understood, Тһе impenetrable hardness of some of the 
rough-cast plaster is extraordinary. ) 

One of Ше most curious instances of earlv quoining is found in the 
church at Bedfield, at the west angles of tlie nave; it consists of 
Roman tiles placed alternately horizontal and upright, on the long and 
short principle, having at the point on which the roof rests five tiles 
disposed horizontally in the usual alternate manner: it is not un- 
common to meet with this arrangement in long and short quoiaing. 
Anearly Norman door, ornamented with the zigzag, is on the north 
side, but it has every appearance of being a more recent addition. 

Тһе last example at present to be noticed, is Swanscombe church, in 
the neighbourhood of Gravesend. lt is built of ап heterogeneous 
mixture of materials, chaik, rag, masses of stone of various kinds, 
and an admixture of Roman tile. Тһе tower slows some attempt 
at a regular plan in the disposition of its material: it is for the most 
part eonstrneted of small stones, laid in courses of three and four 
alternately with one of flint: this disposition is by uo means regu- 
larly observed, sometimes there are two courses of flints. and some- 
times but two of stone. There is something in tlie above arrange- 
ment like an imitation of the Roman flint being used іп the place 
of tile. The qnoining presents some curious featnres, and has еті- 
dently been controlled by the nature of the material at hand; it ex- 
hibits a strange variety of stones, some disposed in long and short 
masses, some alteraately with Кошіп tiles, and the latter are fonnd 
worked into the rubble, here and there, without any order. И may 
also be well to observe, that a large circular window of Roman tile, 
on the sonth side, is now blocked np. 

The chancel is chiefly flint-work, set in һеггі: р-Бопе, and covered 
with the durable rough-cast before noticed: tlie sonth-side, where 
mnch of this is removed, shows very evident indications of the walls 
having been formed by planking the sides, nntil the mortar or con- 
crete had firmly set; the marks of the planks are still very visible. 
This part of the church has undergone many alterations: an addition 
to the east end is easily to be distinguished, from its patched appear- 
ance; lancet lights of the twelfth century have superseded windows 
of a much earlier date, traces of which still remain; anda doorway 
on the north side appears to һауе been blocked up at the same time 
as the addition was made to the east end, but its architectural fea- 
tures are quite destroyed. 

Herringbone work, according to Mr. Bloxam, is not of itself a 
criterion of date: but the flint-work in this fashion I have above 
noticed, appears to me, from its being always connected with other 
facts, to be one of the indications of Anglo-Saxon work. 

The few instances here bronght together may not contain matter 
entirely new, bnt the subject is worthy of attention, and it is hoped 
that the other members of the Association will take advantage of 
opportunities that may occnr to them to furnish additional inform- 
ation. 2.6. WALLER 


THE ARCHITECTURE OF FRANCE IN THE REIGN OF 
LOUIS Xlil. 


UNDER THE ADMINISTRATIONS OF RICHELIEU AND MAZARIN. 
( Translated for this Journal, from the Magazine Pottoresque.) 


The history of the reign of Louis the Thirteenth is marked by con- 
stant dissensions between the king and the nobles, and by the fre- 
quency of intrigues and assassinations—Louis reigned but did not 
govern. The minister Richelieu held the supreme authority uncon- 
trolled, and having reached the highest pinnacle of power and wealth, 
his ambition of glory led him to enconrage letters and the fine arts. 
He established the Royal Printing Press, founded the French Academy, 
rebuilt the Sorbonne, and instituted the Jardin des Plantes. 

In order to judge of the architectnre of this period we will examine 
first of all the sumptuous Palace which the Cardinal built for his own 
residence. Тһе site chosen for this edifice was at equal distances 
from the Louvre and Tuileries. The palace was first called the 
Palais Richelieu, and subsequently the Palais Cardinat. The de- 
signs were furnished by Lemercier, one of the most celebrated archi- 
tects of his time, and the foundations were laid in 1629; the building 
was not completed till 1636. 

The Palace Richelieu, as designed by Lemercier, consisted of seve- 
ral conrts, of which two were central ; the second or largest court was 
snrrounded by buildings on three sides only, on the fourth it was 
separated from the gardens by an arcaded gallery raised on a terrace. 
The interior of the palace was decorated with a luxury scarce ima- 
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ginable. The most remarkable apartment was the gallery of illustrions 
men, adorned with portraits of celebrated persons, by Phillipe of 
Champaigne, Simon Vouet, &c., and with a large number of antique 
busts. There were also a chapel and two theatres, or Salles de Spec- 
tacle. The chapel was remarkable for the richness of its monuments. 
Of the theatres one was reserved for а select assemblage, and con- 
tained about five or six hundred persons; the other three thousand. 
This last was assigned to Moliere and his company in 1660, and liere 
in 1636 Corneille brought out the Cid, to which snceeeded the Horaces 
and Cinna. қ 

After Moliere's death, the theatre was used for the representation 
of lyric dramas. This was the originof the Opera. The theatre was 
twice burnt down and rebuilt. 

In 1639 Richelien made a present of his palace to the king, whose 
death however happened so soon after, that he never inhabited it. 
Four years afterwards Anue of Austria, Regent of the kingdom, 
quitted the Louvre for this Palace, which thenceforward too& the 
name of the Parais ROYAL. я | 

The pile has since undergone great alterations. Of the architec- 
ture of Lamercier little remains but the decorations of the wings of 
the second court, where may still be seen in the piers between tlie 
windows of the lower story, the prows of vessels which Richelien put 
there in allusion to his office of superintendent of navigation which he 
joined to so many others, 


The Louvre under Louis XIII. 


The Louvre is one of those immense edifices which must necessarily 
be the work of successive ages. It had already been the object of 
the munificence of Philip Augustus, Francis I, Charles IX, and 
Henry IV., when Lonis determined to give to it altogether new im- 
portance. Under the superintendence of Lemercier, the court was 
extended to four times the size originally proposed, and in conse- 
quence of this extension Lemercier constructed the central pavilion, 
crowned with a quadrangular dome, and repeated on the opposite 
side, the facade already executed in the reigns of Francis 1. and 
Нету П. ‘The architectural decoration of Lescot was copied, except 
only in the upper part of the central pavilion, where Lemercier fol- 
lowed the bent of his own genius. Not wishing to raise a third range 
of columns npon the two ranges of the Corinthian and Composite 
orders which were already surmounted by an attic range, and at the 
same time desirons of attaining a higher degree of enricliment he 
emploved Caryatides grouped two by two. These Caryatides, the 
work of Sarazin, have certainly sculptural merit, but are devoid of 
solidity and severity. The appearance of life and action which the 
artist has given them is inconsistent with their pupose. Тһе Cary- 
atides of Gonjon are in this respect mnch superior. The three pedi- 
ments erected one above the other, wbich crown the composition, 
must be considered as an arrangement in the worst taste, and de- 
serve severe condemnation. Under Lonis XIIL, the Lonvre was 
destined to become one of the largest palaces in Europe. Аппе of 
Austria erected a Salle de Spectacle in the pavilion. Levau continued 
tlie river facade commenced by Lescot, but tliis was snbsequently re- 
moved to make way for that erected Peranlt. The great square 
central pavilion of the Tuilleries, surmounted by the dume which is 
seen at this day, was erected under Lonis XIII. 


The Chateau of Versailles. 

Versailles owes its origin to the hunting seat which Lonis XII. 
caused to be built in this locality. This building, consisting of four 
sides and four towers at the salient angles, surrounded by a fosse, and 
protected by а drawbridge, preserved the arrangement and appear- 
anca of the ancient feudal mansions. Now it is curiuns to see this 
last example of the {уре of the ancient chatean of tlie middle ages 
become the germ of the vast and magnificent seat of Louis Quatorze. 
The erections of the unpretending retreat of Lonis Xlll. are easily 
recognised amidst the rest of the pile; they are stune and brick, and 
rise in front of the marble court, of which the dimensions are exactly 
the same as those of the court of the primitive buildiug. ` 

Convenis and Public Buildings. 

An immense number of convents were erected during this period. 
That of the barefooted Carmelites and Les Minimes іп the Place 
Royale, the chapel of which rivals the most magnificent churches of 
Paris, offer examples of the religions architecture of this period. 
But the most important of the convents founded in this reign is that 
of Val-de-Grace, a royal abbey of the Benedictines in the Rne St. 
Jacques, founded by Anne of Austria, who laid the first stone of the 
cloister in 1624. Despairing of giving an heir to the throne, Аопе 
made a vow to erect a sacred edifice if her desires were accomplished ; 
on the birth of the future Louis ХІҮ, she nobly fulfilled her vow by 
founding Val-de-Grace. 
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Among the edifices bnilt at this time іп the provinces one of the 
most important is the Town Пай of Rheims. The first stone of this 
building was laid in 1627. Іп the еспіте of the grand façade is an 
equestrian statue of Louis XII. The left wing cf the building long 
remained uncompleted. Тһе Hotel-de-Ville of Lyous is also an 
edifice of great importanee; isolated on all sides, the effect of the 
court, whieh is elevated above the adjacent houses, is very pictu- 
resque, The principal elevation consists of two wings with a centre 
facade recessed. А baleony runs along the whole first floor; in the 
centre of the facade is an equestrian statue of Louis XIII. 

Sume of the apartments of Fontainebleau belong also to this period. 
The chateaux of the time of Lauis ХИТ. which yet remain may in 
general be reeognized by the mixture of brick and stone. In some 
the interior decorations are well preserved, as in the Chateau of 
Liverny near Blois. The Guard Chamber is still to be seen, and a 
bed chamber, of which the ceiling, the chimneys, &c., are in complete 
preservation. . 

The style of architecture of the reign of Louis XIII. and of the 
regency of Anne of Austria is far from exhibiting that symmetry 
which belonged to the preeeding era of Henry IV. There was a 
period of eessation after which architecture sensibly altered, — It 
must, however, be allowed that while the style was inferior in taste 
to that of the sixteenth eentury, it at the same time assumed mare in- 
dependenee. It still adhered to the Italian model, but 1t presented a 
physiognomy more thoronghly national. The architecture of the 
seventeenth century had beeome more pompous and monumental than 
the preceding. To characterize it in a word, it had beeome more 
monarcliical. 

Forgotten awhile amid the eivil wars of the kingdom, the Arts in 
the seventeenth century began to revive, and in viewing the effurts of 
Lemercier and Mausart in this age we have at least a presentiment of 
the marvels of the reign of Louis Quatorze. 


BRITISH AND FOREIGN INSTITUTE, 


This Institute contemplates ereeting a building of their own, vying 
in scale and architectural charaeter with some of the West-end elub 
houses. As there has been no scruple in regard to letting us see the 
design itself*, we think there need have been no secrecy with respect 
to the anthorship of it, but on that point our euriosity has hardly even 
food for conjecture, unless we are to understand from Mr. Bucking- 
ham’s expression, “my first step was to prepare a new set of plans 
and desigus," that the drawings were actually designed by himself; 
and if snch be really the case they show him to be no mean profi- 
cient in architectural study,—on tle contrary, to possess rather 
more than less talent than what forms the average among the 
professional ranks. These designs, we are tald, “were submitted 
to Mr. Tite, who approved heartily of the drafts, and who, with 
the taste of an accomplished artist, &e. &c., executed a set of 
beautiful drawings of tlie proposed building." Still, though Mr. Tite, 
no doubt, improved the “drafts” in regard {о mere architeetural 
ealligraphy, we presume that he did not think fit to alter any of tlie 
ideas in them; since, if he ventured to make any corrections at all, 
it is quite unaeeountable to us that he should have өп егей two fea- 
tures to pass, which are so unlike in taste to everything else in the 
facade that they seem to have been introdnced merely ont of perverse- 
ness, for the sake ol discordance and ugliness and nothing else, 
without any sort of reason or motive whatever. We allude to the 
two windows in the ground floor of the facade, which, though of the 
same size and proportions as the other openings, and like them square- 
headed, are filled in with pony aud most miserable-louking arched 
Venetian windows of paltry design. Surely Mr. Tite never for a 
moment sanetioned sueh a tasteless caprice and downright barbarism. 
We admit that those deformities are very easily expunged, but why 
was not that dene before the elevation was engraved in order to be 
published? This [anlt excepted—the design is in some respects un- 
usually good, for though of more sober than ornate eharacter, it pose 
aesses physiognomy and manifests artistie feeling, whieh only renders 
all the more nnacconntable the wilfulness that disfigured such a design 
by thrusting into it two features of equally gratnitous and unmitigated 
ugliness. 

Thus much premised, we proeeed to description: the planoceupies 
a site of 80 feet frontage by 140 in deptli, and would be either entirely 
insulated or peninsular, that is, exhibiting three fronts and leaving 
other buildings to be erected against the remaining side or rear, which 


* In the first volume of the Transactions of the British and Foreign Institute, lately 
«published. 
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end is ocenpied by the Theatre for lectures and concerts (measuring 
79X75 feet in its lower part on the ground floor, by 43x 25 above, 
where it is contracted by three saloons being carried around it upon 
the principal tloor; the extreme height from the floor of the Theatre 
to the skylight 58 feet), The fucade presents an astylar eumposition 
of the kind lately introduced among us under the title of the Italian 
Palazzo mode, and has nathing of decoration but what it derives from 
the dressings of the openings, rustic quoins, moulded yet otherwise 
plain string-eourses, and the general eornicione, above which а deep 
blocking-course is substituted fur an eaves roof. There are three 
tiers of openings, viz, on the grannd floor, mezzanine story, and prin- 
cipal floor, and only five openings in each, three of which on the 
ground floor, viz., the eentre one and that at each end, are doors, the 
other two being filled in with the windows of most detestable design 
already mentianed. Even the doors themselves are not quite satis- 
faetory, because the mode of their panelling causes them to look too 
much like ordinary room doors, only on an enlarged seale, in conse- 
quence ef which they take away from the size ot the other features, 
Otherwise, taking tlie inere openings themselves, apart from what is 
put into them, the ground floor is well treated, and thongh it does not 
constitute a distinet rusticated basement, it derives both richness and 
energy from the bold rustie quoins—both those at the angles and those 
which serve as dressings and key-stones to the doors and windows; 
and though the surface between them has only horizontal joints, it 
amounts to more than what serves to give relief to the moulded quoins, 
consequently the effect is altogether different from—we hardly need 
say very superior to—that most uz-J/alian substitute for rnstication 
mere horizontal streakings on tlie face of the wall, causing it to look 
as if instead of being eoustructed of masonry it was covered with 
boards or planks painted of а stone colour. The mezzanine floor is 
treated sa nearly similar to the ground one that it may almost be said 
to be in continuatian of it. lustead of being made little better than 
small holes, intended to escape notice as much as possible, the win- 
dows are rendered important features and contribute in no small de- 
grce to the effeet of the ensemble. The windows of the next or third 
tier, which are those of the principal floor, are a good deal in the 
Florentine manner, being round-headed, with jointed or rustie archi- 
volts, triple keystones, and facetted blocks for imposts, from which 
are carried down plain arehitraves that extend out below with a 
sweeping curve: one peculiarity is, that instead of the windows 
either descending quite down to the string course on which the com- 
position forming their dressing rests, or having a balustrade or other 
parapet beneath them, there is a sort of large tablet just under each 
opening, whose lower edge is broken, it being deeper at the ends than 
iu the middle. Етеерііз exceptandis, that js, the two abominations 
before mentioned, the general composition is entitled to great praise; 
it bears the impress of an unaffected and noble male simplicity, and is 
of superiur eharaeter as to fencsíration,* in whieh last respect it is truly 
in the genuine Florentine gusto, tbere being only jive windows on а 
line of 80 feet, and their openings being not quite one-third of the 
pier or solid between therm. This excess—as it will no donbt be 
ealled —of salid over void, is, if it be anerror at all, one on the right side, 
since be the design ever so faulty in other respects, it is sure to pro- 
duce two valuable artistic qualities—breadth and repose.—Look, for 
instanee, at the back of Exeter Hall; no one would think of quoting 
it as a piece of architecture, for it makes not even the very slightest 
pretensions to design, being in fact little more than a lofty mass of 
brick work, with a range of a few windows in the upper part of it, ne- 
vertheless it is perfect dignity itself in comparison with many of the 
things which call themselves facades, some of them so drawn out and 
socompletely riddled with windows that the external wallseems to can- 
sist of little more than the upright and transverse bars of a grating. 
We regret that it was not thought necessary to show ns the full 
complement of the drawings for the building, only four out of the six 
mentioned as forming the set being engraved. Yet the longitndinal 
section was indispensable, since withont that we are left quite in the 
dark with respect to many eircumstances. Neither would the eor- 
responding or side elevation have been altogether superfluous, for 
though it may otherwise resewble the front, there must be eonsiderable 
diflerence of eharaeter in one respeet,—a dilference, however, which it 
was no doubt eonsidered prudent not to let us see, and perhaps thought 
we shonld not fiud out, Each of these side elevations (140 feet in 
length) has eight windows ona floor (excepting the ground floor which 
has only seven), and appears intended to form a regular front, vet, 
strange to say, the windows are very irregularly spaeed, for at the end 
next the principal front the windows are only four feet from the angle, 
while at the other they are /xenty-two? besides which they аге not 
pnt at eqnal intervals from eaeh other, some of the piers beiug much 
wider than others. What renders this disregard of even ordinary 
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* We purpore makiog * Fenestration,’ ere long, the subject of a separate paper. 
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"ttention to regularity all the more striking is, that in order to make a 
tont of each of these sides, a great number of blank or we suppose sham 
windows glazed like the others, are introduced, viz., six out of the 
eiglit in both the mezzanine and principal floor, thus making a total of 
iwenty-four sham windows!! Notwithstanding this license and that 
taken in regard to spacing the wiudows, some of tliem come in very 
awkwardly in the interior, and in such a manner as utterly to destroy all 
symmetry : the hall, for instance, is chiefly lighted by one of the win- 
dows in the adjoining corridor, which is open to it; but instead of 
those windows being exactly on the line of the axis of that hall they 
are thrown out of it, so as to fall in the line uf one of the two pillars form- 
ing the screen between the corridors and the ends of the hall. Much con- 
sideration does not appear to have been given to bearings, for there 
are solid walls carried from back to front across the ceilings of sume 
of the ground floor rooms, of just the same thickness as the external 
walls! at least so they are shown in the plan. And yet, notwithstand- 
ing all the incougruities we have pointed out—nor are they the only 
ones that we detect—we are told that Mr. Tite not only heartily ap- 
proved of the design—qwere the design or intention of a building 
being erected —but actually executed the drawings, at least had them 
executed in his own office. Executed, no doubt, they were with 
the utmost scrupulousness and literal fidelity as to following copy ; 
otherwise a few very much needed corrections would probably have 
been made in them. However, the design has answered our purpose 
better just as it is; and we dare say we һауе bestowed very far more 
notice upon it than it would have obtained from any one else, and so 
far it has been singularly lucky in having fallen under our inspection 
instead of that of oue of those short-winded critics who would have 
dismissed it without saying more than that it was in the Italian style. 


FALL OF THE BALLEE KHAL SUSPENSION BRIDGE, 
NEAR CALCUTTA. 


At a time when public attention is directed to the subject of Sus- 
pension Bridges any information respecting the failure of so important 
а structure as the bridge over the Ballee Khál cannot fail to be iu- 
teresting. We are indebted to several correspondents for communi- 
cations respecting the nature of the accident, from which we have 
obtained our information. In the JMechanics Magazine, in Oct. 1844, 
appeared the following account of the structure, accompanied by en- 
gravings, the wood cuts of which have been courteously sent us for the 

illustration of the present article. 


“ Description of a Suspension Bridge on Mr. Dredge's principle, erected 
over the Ballee Khal, for the Indian Government, from the designs, 
and under the superintendance of Captain Goodwyn, R. B.E. 


Fig. 1 of the accompanying engravings is an elevation of one-half 
of this bridge, and fig. 2, a plan of one-half of the superstructure. 

Fig. 3 is an elevation in section of the principle parts of the other 
half of the bridge, showing the manner in which the chains are 
secured, 

" dd 4 is a plan of the foundations of the parts represented in 
Б. 8. 

Fig. 5 is a tranverse elevation of the one of the piers on a larger 
scale than in fig. 1. 

The Ballee Khal is about four miles north-west of Calcutta. The 
bridge consists of a single curve of 250 feet span, with 18 feet width 
of the platform. The height of the points uf suspension above the 
plank level, which is equal to the deflection of the chains, is 26 feet, 
ог тт the chord line nearly, The angle of suspension, is therefore 
about 19° 51. The platform is supported by two main chains, 
опе on each side of the biidge, composed of links of round bar iron 
1$ in. in diameter, and 10 feet lung ; there are 15 of these links rest- 
ing ou the towers at each point of suspension, and from thence at 
each joiut the number is lessened one link, till at the centre the sec- 
tional area of the chain is reduced to two bars }th inch in diameter. 
The oblique suspending rods depend from the chains at each joint in 
pairs; they are 4th of an inch in diameter, and the angles at which 
they are attached to the platform vary from 67°42’, to 10°, becoming 
more and more acute as they approach nearer the centre of the bridge. 
There are three pairs of these suspending rods at each point of sus- 
dension, which support 23 feet of the roadway at each end of the 
bridge, taking the weight thereof immediately to the tower link, with- 
out effecting the curve of the chains. Thus, 250 — 23% 2=204 feet— 
the length of platform supported by the chains. 

Now the tension at the points of suspension is equal to half weight 
(of bridge and traffic jointly taken at 12516, per square foot) x cose- 
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cant of angle of suspension, or 197 9-91-2896 tension, for which 45 


square inches is allowed, and as the strain to which each bar was sub- 
jected before erection was 10 tons per square inch, there is a strength 
of iron sufficient to resist 450 tons. 

The angle of the first auxiliary from the chain is double that of 
the first chain link, and the common difference of the whole series, is 
double that of the difference between any two cons ecutive links of 
the chain. The pull on the rods is thus as nearly as possible in the 
direction of their length, and the horizontal force is resisted through 
the horizontalline of the platform. The angle formed by the last 
link of the chain, and the horizontal, or central one, is 5°, aod that 
of the centre auxiliary 10°, so that the last link bisects the angle 
formed by the centre link, the centre auxiliary, and as these forces 
are nearly equal, the last link is in the best possible position for pre- 
serving the equilibrium at the junction, and not allowing the centre 
link to be strained beyond its power. 


Fig. . 
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The back chain forms а continued line from the rear bolt of the 
tower links at an angle of 25°, the section of iron being the same 
throughout as that of the tower links. The mass of masonry to which 
the chains are secured contains 7,000 cubic feet, which, with the com- 
pletion of the parallelogram from the poiut where the back chaius meet 
the road level, gives nearly 19,000 feet of resisting matter on each 
side, or about double what is due to the most severe teusion. 

Between the 2nd апа 8rd links of the back chains are a series of 
adjusting loops and eyes, similar to those of the Menai Bridge, ad- 
mitting of 4 inches correction. 

Two back stays depend from the end of the rear tower bolts, and 
are together in power equal to the three pairs of auxiliaries, to com- 
plete the connexion between which and the back stays, bars are intro- 
duced or added to the tower links, coupling iu with the oblique rods 
front aud rear, and equalizing the bearing on the tower link bolts. 

These stays are keyed behind cast plates abutting against stone at 
the base of the wing walls, and tend to assist in the support of the 
towers, as well as to couuteract the effect of any violent pull on the 
tower links by a sudden weight impinging on the platform. 

The level of the platform is 18 feet above Ше ordinary, and 10 feet 
above extreme flood rise, and is composed of two external longitudinal 
beams 5 in. by іп, to which are attached, by means of cast boxes, 
the transverse beams of T-iron, (4 in. by 3 in. web.) and (З in. by $ in. 
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table) every third of which is trussed with a central rod of 1 in. dia- 
meter, and 4 rods of 3 in. diameter. Through the cast trusses, or 
boxes, in which these rods are connected, pass two internal longitu- 
dinal beams, 4 in. by 3 in., supporting Ше untrussed transverse beams, 
and reducing their length between the bearing points. 

Тһе planks are 31 in. thick, teak timber, spiked down to the table 
of T-iron, and protected by metalling of Kunker, 4 in. thick. 
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Capt. Goodwyn, in a lelter to Mr. Dredge, dated July last, observes, 
“With the assistance of a very able and first-rate mathematician here, 
I have studied the theory of these bridges most thoroughly: and the 
model that I have made, 22 feet long, and 4 feet width of platform, is 
on so large a scale, that I have been able to test it in every possible 
way, and it has withstood the utmost efforts to derange its parts. The 
Governor-General, and all the scientific people here, have perfectly 


Fig 4. 


PLAN OF EOUNDATJON ! 


satisfied themselves of the efficiency of the system, and all these proofs, 
with my models, assure me that the theory is correct. 

It is in contemplation to erect immediately two other bridges on the 
same plan, one across the wet docks at Kudderpoor, near Caleutta, 
and the other over the Hoogly." 


Without pledging ourselves to the accuracy of the theoretical cal- 
culations on which the method of constructing the bridge seems to 
have been based, we wish to call especial attention to that part of 
the description which states that “at the centre the sectional area of 
the chain is reduced to two bars Eth inch diameter.” This statement 
appeared to us so surprising that we wrote to Mr. Dredge to ask for 
any explanation which he could furnish respecting it. ‘The point is 
most important, as it appears it was at the centre that the bridge 
broke. Mr. Dredge favored us with the following reply :— 

Mr. Dredge preseats bis compliments to the Editorof the Civil Engineer 
and Architect's Journal, and in answer to his enquiries begs to say that 
the extract he quotes from the Mechanic’s Magazine is a misprint, it 
should have beea < is reduced to two bars each 12 in. ia diameter." And 
by referring to Capt. Goodwyn’s specificatina he also sees an error with 
next senteace, where it is stated * they are 2 іп. in diameter," it should 
have been “ they аге 12 in. in diameter. The first of these errors is of but 
little consequence, because as there is ао straia at tbe centre, no iroo is 
absolutely required there, and consequently two bars of 3 ia. would be as 
efficient, if the bridge were constructed properly, as tea of 1$ ia.; the tat- 
ter one is of more importance and ought to have beea corrected at the time. 

We have also received some valuable information from Mr. Guppy, 
of the Great Western lron Ship Works, Bristol, who has sent anaccount 
of the supposed causes of the fall of the bridge which he received by 
the same overland mail that brought the news of the accident. He 
has furnished us also with copies of some sketches sent to him at the 
same time. The following engravings from these sketches materially 
tend to the explanation of the subject. 

We rode over the bridge ап hour after it was finished, aod within three 
days it tumbled dowa. 

After the iron work of the bridge was completed, 3 inch teak planks were 
laid oa the bearing bars—these bearing bars, 6 inches deep and $ incb 
thick, having previonsly been keyed into strong cast iroo blocks built into 
the abutments ; over the teak planks a flooriag of bricks, was laid dat; and 
over this 4 inches of stone concrete were laid. But the workmen began 
to lay the plauks at one end, and others followed up with the bricks and 
concrete, so that before the last third was plauked the first third was fully 
leaded. Тһе consequence was that the bridge assumed this shape— 


E Fig. 5. 
— which they attempted to reduce by commencing to load at the other end 


and cutting the bearing bars loose from the blocks. By this and various 


expedieats they finally got the roadway tolerably level, but the bridge still 
showed twists in many places, particularly a dip iu the middle. It was, 
however, considered safe, and preparations were making for a ceremo- 
nions opening when it suddenly fell. Fortunately only one boy was on it, 
who jumped into the river and swam ashore. It appears to have parted 
io the middle, as its appearance afterwards was— 


Fig. 6. 
We will last insert in this place a paper from Mr. Dredge, (though 
in part referring to the strictures published by Mr. Bashworth) in 
order to bring together all the information we we have received 


respecting the Ballee Khall Bridge. Our thanks are due to Mr. 
Dredge for his readiness to give all the information he possessed on 
the subject. 


Sta—I am not at all anxious to defend Mr. Turnbull's Treatise, I һауе no 
interest in common with it, дай what I said in my last letter was no more 
than under the cirenmstances was in justice due to the author. I shoutd 
quite agree with you Sir, that the whole would be obviously beyond all de- 
fence, if the charge of зис absurdities were correct, but I am sure по one 
after a pernsal of page 1У, wonld accuse Mr. Turnbult of such redicutons 
blunders. 1 am aware of the objections against the treatise, and of the im- 
perfect solution of the problem, bnt considering the difficntties (as regards 
data, &c.) under which the anthor in 1811 must have laboured, f think cen- 
sure in 1845 might have been spared. 1 bave said this much because it was 
the first essay, and the author’s endeavours deserve to be viewed with some 
leniency on this account, As I am not at all interested in this treatise, I do 
not compromise my position by having said what I have. 

You observe the question at issue, is, are ‘ Mr. Dredge's bridges stronger 
weight for weight, than those of ordioary construction.” This point has 
been so often proved hy practice, and demonstrated by experiments and cal- 
culations, that t thought no doubt existed upon it. Ifa strain equal to 1875 
tons be removed from tbe centre of the cbains of such a bridge as the Menai, 
the section of iron to resist this may be taken away also, thus not only re- 
ducing the quantity of material, but increasing the absolute strength of the 
bridge in extent equal to the weight of tbat material, You may inquire what 
has been done with this enormous horizootal force? Why, the greater part 
is altogether vanished by the reduction of materiat at the centre, and the 
rest is transferred to, and diffused over the whole borizontal line of platform, 
where it becomes essentially serviceable for the stability of the structure, by 
producing a rigidity of the platform without injuring its transverse strength 
to resist the transit loads. 


Fall of the Bridge at Calcutta. 

In your notes to correspondents, you inquire if any one can give yon in- 
formation of the bridge that has lately fallen at Calcutta. What little I 
know of the affair is very much at your service. 1а а letter | received from 
Captain Goodwyn, R.B.E., dated Fort William, July 10, 1841, he says, * un 
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the reeeipt of this apply to the London office of tlie Peninsular and Oriental 
Steam Navigation Company, and you will receive a tio case, in which are 
tracings of two taper chain bridges, with specifications, &c. Theone a single 
curve of 250 feet span, is now erecting, aod will shortly be completed," Тһе 
other, &c.—Again, in same letter— 

“T want your candid opinion on my performances, and do vot imagine 
that it is likely to detract from your employment, my making some here, for 
the system is now thoroughly established here, and we want so many that in 
a short time l hope to seod you a large order.” The bridge of 250 feet 
span was described in the specification to cross the Ballee khall, near Cal- 
cutta. 

A tracing of the drawings and a copy of the specification were made in my 
office, and afterwards published іп the Mechanics’ Magazine for the 19th of 
October last. Since then nothing has been said of this bridge, nor had [ 
heard a word on the subject until the late Overland Mail brought news of 
the failure of a suspension bridge across the Ballee Khall, near Calcutta, 
which, аз place and dimensions correspond, I presume to be the same, 21. 
thongh I have had as yet no direct information about it. [ cannot therefore 
give you any particulars of the accident, but all the rcports agrce ір ascribing 
it “to an error of the contractor, which does not in any degree effect the 
principle npon which the bridge was built." This is so far very satisfactory, 
though even without it I shonld not have been at all anxious on the subject, 
for 1 could in no ways be responsible for errors committed several thousand 
miles off, especially as I had not at all interferred with tbe works. 

I remain, your's, very obediently, 
James DREDGE. 

Bath, September 3, 1845. 


On the whole the main question for consideration seems to be this — 
whether in a suspension bridge 250 feet long, “two bars each 13 
inches in diameter conld by any arrangement he made to support and 
hold the centre with sufficient security. It can scarcely be supposed 
but that there is some limit, beyond which, if the reduction of the 
thickness of the central bars be carried, the security of the structure 
would be endangered. If there he ло limit of this Кіші, then we must 
come to the conclusion that the bridge might be so constructed that 
there shonld be zo tension at the centre; that is, that the bridge 
шірін be divided at the centre without falling. In this case the platform 
instead of a tension or strain, must exert a ¿Arusi to keep the chains 
іп tlieir places. 

Thare is one point in Mr. Dredge's letter which we wish to notice. 
He says that the central strain “is transferred to and distributed over 
the whole horizontal line of the platform." If by the phrase “ traos- 
ferred” be meant that the tension at the centre is lessened or removed, 
we must with submission call the doctrine in question. 

If A E represent half the platform, E being the ceutre, and this half 


19 G 
2 
E b C B A 


be acted оп by tensions along D F, C G, B H, then by the ordinary 
rules of statics the horizontal force at E necessary for statical equili- 
brium is equal to the sum of the horizontal parts of these tensions. То 
express the same thing analytically, if the oblique tensions be called 
T, T, T, respectively we have, resolving forces horizontally 

Tension at E = T, cos F D A -- T, cos СА + T, cos HB A. 

This is indisputable to the merest tyro iu theoretical mechanics; 
unless, indeed, we suppose parts of platform to exert thrusts instead 
of tensions, in which case the statement that the tension is diffused 
out the platfurm becomes self-contradicted. 


MODERN GREEK FRESCO PAINTING. 


There are on Mount Athos twenty large monasteries, two hundred 
and fifty hermitages, and nine hundred and thirty-five churches, 
chapels and oratories. All these edifices are painted in fresco, and 
possess pictures on wood. From this source arise the artists of 
Greece. М. Didron, in his Manuel d'Zcouographie Chretienue, gives 
an interesting description of these painters at their work. 

“The first convent which we entered," says he, “was that of 
Esphigmenou. From the great church just built the scaffulding was 
not yet removed. A painter of Karés assisted by his brother, two 
pupils and two apprentices was coveriog with historical frescos the 
whole of the inner porch of the nave. I ascended the scaffold on 
which were the master painter and his assistants, and watched the 
progress of the work. The brotber spread the mortar on the wall, 
the master sketched the picture, the first pupil filled in the lines 
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which tlie master had not time (о finish, the younger pupil gilded the 
glory round the saints’ heads and painted the inscriptions and orna- 
ments, the two others who were younger mixed the colors. The master 
painted or sketched from memory or inspiration. In one hour he 
traced before our eyes on the wall a painting re presenting our Saviour 
giving to his aposttes the mission to preach the gospel and baptise. 
The Christ and the eleven other figures were almost of the natural 
size; they were designed and drawn [rom memory without any model 
ог rough sketch. While examining the other pictures І asked him 
if he had executed them also. Не replied affirmatively. 

We were astounded, for the paintings were far superior to those of 
ош own second-rate artists who paint religions subjects. The painter 
astonished me by the powers of his memory; he not only finished his 
designs without rough sketches of any kind, but I heard him dictate 
to the second pupil the inscriptions and sentences which were to ac- 
company each picture. Ife recited without notes or book, and all 
was rigorously the text of the sentences which I had observed in 
Attica, іп Peloponessus, and at Salamis. I expressed to him my а4- 
miration, but my surprise greatly astonished him, and he replied with 
what 1 thought rare modesty, that it was all very simple—much 
easier than I thought for; and then lie quietly resumed his task.” 


HORBURY SCHOOL, 
Near Wakefield, Yorkshire. 


The annexed engraving exhibits the construction of the roof, and 
the desigu of the end windows of a National School lately erected at 
Horbury, near Wakefield, under the superintendence of Mr. R. Sharp, 
architect. We are indebted to him for several drawings of the build- 
ings, but we have selected the transverse section as it exhibits the 
principal features of the construction. The design appears to be a 
pleasing and satisfactory proof that architectural effect does not neces- 
sarily involve great expenses. The building cost £800, and the re- 
petition of the high arched molded ribs throughout the length 
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of the interior must nevessarily produce considerable effect. The 
crowns of these arches аге 19 feet from the ground, and the springing 
is from stone corbels Jet into the walls. The main ribs are 22 feet 
6 inches span and 16 feet apart, and are 12 inches by 8 inches formed 
in two thicknesses, and intermediate ribs over the windows 10 inches 
by 6 inches are also formed in two thicknesses. On each side of the 
building externally are buttresses which resist the pressure of the roof 
which is covered with heavy stone slate of the district, and it is proof 
of the little pressure of the high pointed arches, that though there is 
scarcely any resistance to the ribs іп the windows the work stands re- 
markably well, Тһе scantling of the timbersis as follows: principals 
64 inches square, plate 7 x 5, rafters 34 by 3 inches, thickness of walls 
2 feet 6 inches, with huttresses 2 feet projection and 2 feet on face. 
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1845.] 


GOETHE'S ITALIAN TRAVELS. 
Translated for this Journal by J. Luorsky, PH. Dr. 
“t Ingenio vivimus—cetera mortls erunt,” 


[Goethe undertook his travels in Italy іп 1786, 87 and 88. His 
letters, containing his journal, were addressed to the Grand Ducal 
family of Saxe Weimar, amongst which Herdes and Wieland were 
living as members. Тһе whole was not published until 1517, and is 
much appreciated in Germany. In England Goethe is comparatively 
little known, except as a poet, but his artistic talent has been fully 
appreciated by his countrymen. Не for many years superintended 
the public works of Saxe Weimar.] 

[Perugia, Oct, 25, 1786.*] I knew from Palladio and Volkmann 
that a beautiful temple of Minerva, built in the time of Augustus, 
existed yet in perfect preservation. I left, therefore, near Madonna 
del Angelo, my vetturino, who pursued his way towards Foligno, and 
ascended in a heavy gale the hill of Assissi, because I was longing to 
make a pedestrian excursion through a world so lonesome to me. Тһе 
immense substruction of the several churches, heaped Babylun-like 
one upon another, where St. Francis reposes, were to the left.—I 
then asked a pretty lad for Sta. Maria della Minerva ; he conducted 
me up to the town, which is built on the slope of a hill. In fine, we 
reached the properly so-called town;—and 10! the most praiseworthy 
work stood before my eyes, the first complete monument of olden time 
which I ever saw. А modest temple, it is true, as it snited such а 
small town; still, so perfect, so beautifully conceived, that it would 
shine everywhere. First, of its position. Since I have read in Vitru- 
vius and Palladio, how towns are to be situated, how temples and 
public edifices are to be placed, І have a great reverence for such 
things. In tbis,also, the ancients were so great in their adherence 
to the natural. Тһе temple is situated on the middle part of the 
mount, just where two slopes of hills meet, on a place which evennow 
is called [а Piazza. This rises a little onwards, and is the centre of 
four roads, which form a very oblique St. Andrew's cross, two from 
upwards two from below; probably the houses which stand oppo- 
site the temple and bar the whole prospect, did not exist in olden 
times. If weremove them in our fancy, the richest prospect is opened 
towards the south, and Minerva's sanctuary could be seen from all sides. 
The laying out of the streets, however, may be ancient, because they 
result from the shape and inclination of the hill. The temple docs 
not stand in the middle of the piazza, but is so placed that it will ap- 
pear in а beautifully fore-shortened shape to those coming up from 
Rome. 

Icould not enough admire the facade. The order is Corinthian; 
the distarce of the columns somewhat more than two models. Тһе 
bases and the squares of the columns underneath seem to stand on 
pedestals—they seem, only ; because the socle is five times eut through, 
and each time five steps pass between the columns, so that we reach 
thence tbe plane on which the columns stand, and enter the temple. 
The attempt of cutting the socle was here in its right place, because, 
as the temple stands on а slope, the flight of stans leading thereto 
would have been too much prolonged forward, so as to encroaeh on 
the space. How many steps there may have been underneath, we 
cannot ascertain; they are, except a few, covered with débris, aud 
paved over. With difficulry could I quit the scene, and I de- 
cided on calling upon architects to procure us an exact plan. 
Because I also had occasiun to remark this time, what uncertain things 
the reports of others mostly are. Palladio, to whom I trusted en- 
tirely, gives us, it is true, a view of this temple, but he could not have 
seen it himself, as he placed real pedestals on the plane, whereby the 
columns come to be placed too high, so asto make an ugly Palmyrean 
monster of it, whereus, in reality it exliibits a quiet, lovely sight, satis- 
fying the eye and reason. What I felt in the mere viewing of 
this work, cannot be stated in words, aud willleave a lasting im- 
pression. I descended, on the finest evening, the Roman road, 
completely quieted iu my mind. 

Venice; Oct. 1756.—I went to-day, with my guarding angel, on 
the Lido, the slip of land that shuts up the Lagunes, and divides them 
from the sea. We left the boat, aud went across the tongue of land. 
The sea mounted high towards the sbore, it was noon-time of low 
water. Оп the Lido, not far from the sea, Englishmen are buried, and 
further on, Jews, as if both sliould not lay in sacred ground. I found the 
grave of the noble Consul Smith, and his former wife; I owed to him 
my copy of Palladio, and thanked him on his unsacred grave : and not 
only unsacred is the grave, but ha f covered. 

October 9, 1756. А delicious day, from morn to night! 1 went as 
far as Palestrina, opposite Cliiozza, where the great constructiuns are, 


a 
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called Murazzi, which the Commonwealth has cansed to be erected 
against the sea. They are of hewn stone, and destined to protect the 
long slip ef land, called Lido, which divides the Lagunes and the sea, 
from the encroachments of the wild element. Тһе Lagunes are a 
wotk of nature ; an extended tract of bog is found onthe upper end of the 
Adriatic, which, visited by high water, is left partly uncuvered by the 
ebb. Art has taken hold of the highest spots, and thus lays Venice, 
grouped together by a hundred isles, surrounded by a hundred. Deep 
channels have been furrowed іп the bog, with astonishing trou- 
ble and cost, for the sake of being able to reach, even at low water, 
some place with ships of war. What human skill and labour have in- 
vented and executed in times of old, prudence and industry must now 
preserve. The Lido, an extended slip of land, divides the Lagunes 
from the sea, which cannot enter but at two places, namely, at the 
Castello, at the opposite end, at Chiozza. It would be quite different 
if the sea were to seek new channels, and abrade the slip of laud, 
passing arbitrarily to and fro. Not to take into account that the little 
places on the Palestrina, St. Peter, and others, would be destroyed— 
those channels of present communication would be obliterated, while 
the water would altogether convert the Lido into islands, and the 
isles now laying behind into slips of land. Te prevent that, they must 
preserve the Lido as much as they can, that the element may not 
continually attack and alter that which men have already taken 
possession of, to which,in fine, they have for a certain purpose, 
given form and shape. In extraordinary cases, when the sea rises to 
an overwhelming height, it is especially useful that it cannot enter but 
at two places, and that the remairder is shut ups it can, consequently, 
not enter with its main strength and violence. However, Venice 
has nothing to fear, the slowness with which the sea decreases, 
gives her many thousands of years truce. To-day I went on 
the steeple of St. Mark; because, as 1 had seen the Lagunes in their 
splendour at the time of high water, from ubove, I wanted also to 
see them in their state of humility at the time of eth, and it is useful 
to combine both these sights. The mural constructions erected 
against the sea consist first of some steep steps; then comes a slightly 
sloping plane; then another step, and again a slightly sloping plane ; 
then a steep wall, with an overhanging cornice. On those steps and 
planes ascends the flooding sea, until, in extraordinary cases, it bursts 
at last on the wall and its protruding part. 

October 2, 1756. Before all, I hurried into the Сагі; as I had 
found, inthe wurks of Palladio, that he had here projected a monastic 
building, in which he intended to represent the private dwellings of 
the rich and hospitable ancients. The plan, excellently drawn, even 
in its details, had cuused me the greatest pleasure, and I expected to 
find a miraculous work; but, lo! there is hardly the tenth part 
finished. Still, even this portion, worthy of his divine genius, has a 
completeness in the conception, and a finish in the execution, of which 
Thad no idea. Years ought to be passed in the contemplation of 
sucha work. Ibelicvethat I haveseen nothing more elevated, nothing 
more perfect. 

The church existed previously. Thence we enter a vestibule of 
Corinthian columns; one becomes enwrapt, and forgets at once all 
priesteraft. At one side is the vestry, on the other a room fur the 
chapter, attheside the finest winding staircase in the world, with an open 
wide newel, the stone stairs built in the wall, and so arranged that 
one supports the other. One does not tire to go up and down; and 
how wellit bas turned out may be judged from Palladio himself 
mentioning it as well dune. From the vestibule we come in the inner 
large court. Of the buildings which had to enclose it, unfortunately 
only the left wingiscompleted. Three orders of columns are oneabove 
the other, on the ground floor are porches, on the first floor arcad: salong 
the friars’ cells. The upper story consists of a wall with windows. 
But such description must be completed by the view of the plans. 
Now a word vn the execution. 

Only the capitals and the bases of the columns, and the cloisters 
are of hewn stones; all the rest is, I dare not say, of bricks, but of 
burnt clay. Such bricks I did not know before. The friezes and 
cornices are also of the same, the tops of the arches also, all formed in 
pieces, and then the whole ошу united with a little lime. It is as 
if cast in one piece. If the whole could have been completed, 
and we were to see it cleanly rubbed and coloured, it would have been 
a divine sight. 

The conception, however, was too great, as in so many buildings of 
modern times, The artist had not only supposed that the present 
monastery would be broken up, but also that adjoining houses would 
be purchased ; and for so doing money and patience ran short. 


1845. 


HARBOURS OF REFUGE AND DEFENCE. 
By Jous Бооке, Esq., Author of Geology as а Science. 
Harbour in Dover Day. 

Admit ing given exceptions, proposed to he answered in this article, 
the llarbewr Commissioners have most. just'y recommended the con- 
struction ef a Harbour cf. Refnge іп Dover Bay, with a pier run ont 
on the West from Clieesmau's Head ішо 7 fathom of water, along 
with works finally enclosing 520 acres up to low water mark, or 380 
acres without the two fathom line. Yet Sir William Symonds with 
equal justice dissents from this report 4 hecanse” he “eaanot recom- 
mend a close harbour at Dover, where the pilots consider the holding 
ground generally indiferent: and the engineers say it will silt up." 
Locking nevertheless to Daver as a harbour of refuge, defence, and 
offence, it becomes exceedin р'у desirable that the defects connected 
with a national work, as stated һу Sir William Symonds, shon!d be 
satisfactori'v reconciled. Moorings may be amply provided for; and 
the harbour proposed shonld not be left a mere shingle trap. But this 
ehjeetion should be repaired by the construction of a pair of traps 
ine on its Western extremity, and a corresponding one on the eastern 
side thereof, as shown in Ше di:gram here annexed, d а. With these 
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provisions admitted, we shall find the leading incidents at Dover, 
spesking ina physical sense, admirably adapted to the eonstraction 
of a cemplete harbour of refuge, provided the work required were 
effectively completed. із subject is capable of the most distinct 
illustration in physical experience. 


Action of Silt and Shingle. 


As geological results, we find along the Southern and Eastern shores 
of Great Britain, from Torbay to Saint Abbs Head, по portion of the 
coast free from and untroubled by masses of moving silt and shingle, 
attributable to the debris dropping frem various projecting cliffs along 
this sea line, composed as they are of the newer orders of tossiliferous 
strata, in connexion with siit carried to the sea by the several land 
streams within these given points of eoast. In proof of this, none of 
the coast from Land's End to Exemouth, where the oller rocks ob- 
tain, more [ree from silicious debris acd mouldering materials than 
the newer fossiliferous strata, is liable to either barred rivers or the 
objection of moving silt and shingle, perplexing liarbunr construction 
by artificial means. 

Among the remarkable instances shown experimentally, the rivers 
Tamar and ут, Ше Fal, the Dart, Ше Fowey, and the Avon, may 
be fairly stated in illustration of the theory here brought into view. 
On this line of coast, indeed, not only rivers incousiderab‘e in their 
velh me of back water, but even streamlets, offer favourable incidents 
for harbour construction. Not to say that such facilities are eminently 
geological in their structure, as well as ad: quately freed from silt and 
beaches of drifting shingle. But the instant we go eastward uf Тог- 
bay, to the river Exe, a conside ruble stream mainly from off new red 
sandstone, we not only find the channel of navigation barred, but per- 
plexed by shifting sand bunks; and this is almost unifurimly the rale 
up to Saint Abbs Head. Geolegy, as a seience dependir g on physical 
laws, aceonnts for the prevalence of such a role undeniably. 

These proofs show that any coast with an adequate depth of water 
inshere, Where silt and shingle ate rot driven along shore by the scour 
of tulesind the violence of winds, may be favour.ble to the construc- 
пер of ѕеспге and permzuert horbears. But sach materials do pass 
along the coast at Dover, aud ins: much Dover is meligible on crdi- 
nary means Jor the construction of a harbour of refuge; on the other 
hond, eflectually check and stop the movement of silt and shing e 
alor g the cvast from off Dover, and ц becomes decidedly tavonrable 
for th construetiun of the necessary works required, Hence, Lwonld 
supgest an elorgatiou of the pier msung cu Cheesman's Head, aud 
bent Westwara, as shown in the accompanying Орга, d d, ко as to 
alfor) an eficieut shingle trap, which, сөшілшей with a similar form on 
the Esstern extremity of the па сиг, as giveniu the diagram re.erred 
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fo, wonld arrest the conrse of silt and shingle driftiug along shore, and 
prevent a silting up of Dover JMarhour, as contended hy the engineers 
referred to by Sir William Symonds. 


Efficiency of Shingle Trajs. 


Tt may be said that sueh shingle traps would he lable to beach up. 
True. Yet the very admission of the fact proves their cficieney, and 
points out a direct remedy in their ready and progressive elengation 
in correspondence with results; probably enough eventually providing 
the groundwork of a military railway along shore, and bearing move. 
able batteries to any point. of the adjacent coast assailed by foreign 
invaders, For the constrnetion of an artificial beach might be compa- 
ratively easy, when the resting point of such à structure were efli- 
ciently laid. In this respect Dover is pre-eminently advantageous for 
the artificia} attainment of a harbour ot refuge. The heights already 
fortified would command and protect such a line of railway; and bate 
teries might be then formed on the Western and Eastern piers at 4 d, 
when beached пр оп their open sides, for the protection of the en- 
trances of the harbour; besides the facility of speedily embarking 
troops uniler the extended works and results here suggested, promise 
ing an expectation eventually that a breakwater alone should lie within 
the range of flowing and ebbing tides in advance of Dover Harbour. 

Hence the prohlem of its form involves the highest resistance against 
the violence of tides, by the application of the weakest works advis- 
able; effective strength beiug thereby brought more fully within avail- 
able means. 1t is proposed that the breakwater shall, in the form of 
а ship, hold its extremities to the flowing and ebbing tides, so that the 
moving body uf waters be merely divided, instead of being stemmed 
and repelled as in the instance of the Plymouth Breakwater; rather 
balancing than restraining the tidal waters, and producing an easy 
diffnsion vf those waters within the area of the harbour, so as to pre- 
seive a scour amidst gentle eddies drifting each vessel to its berth, in 
place of violent rebounds arising from directly lineal action on abut- 
ting points. By the two inner jetties, u а, resting on the break water 
it is proposed to equalize and protect the moving waters within the 
harbour during the action of flowing and ebbing tides, and direct a 
light ѕсоаг from the convex range of the deep water and dotted line 0, 
on the inshore and concave form of the shallow water line с. The 
form of the Western and Eastern piers at d d, would contribute to 
steudy and ease the water at the two entrances. It may be, however, 
said that the jetties, а a, are not essential to the scheme. Granted: 
yet the equal distribution of scour they would provide for, the strength 
they wonld add to the breakwater, and the security they gave to the 
best portion of the harbonr, would seem to recommend them eventually. 
They may be said, indeed, to be essential to the physical halance and 
diffusion of waters within the harbour; and therefore form a leading 
feature in the scientific balance of smooth and yet gently flowing 
waters, drifting vessels iuto the centre of the harbour, and next dis- 
posing of them around а deep and central anchorage. Perhaps a sin- 
gle jetty in the centre might answer equally well; still the problem 
they involve is one of vast moment in harbour еі gineering. 

lu conclusion, it would be useless to construct a little harbour at 
Dover;—none of the leading conditions admit cf a successful prosecu- 
tion of such a scheme, It would be equally ill-advised to construct a 
harbunrincomplete in details ;—a mere shingle trap would be the result. 
‘The ground would be better as it is, than disturbed by projecting 
points producing little benefits and great evils. Once begun, the entire 
works should go on vigorously, lest shingle were brvoght into the bay 
and stuck there ere the two extreme traps were completed. With 
the anchorages of Dungeness and the Downs, Westward and North- 
ward of Dover, an artificial harbour there would add another trophy 
of Art combined with Natare to the many national blessings we enjoy. 
Dungeness as a splendid anchorage and a great shingle trap, su justly 
admitted as geological in its structare by Sir John Rennie, it would 
be exceedingly ill-advised to lay the imperfect hand of Art upon as a 
corrective of the perfect laws of Nature, It is there the natural tides 
overlap each other, Westward and Eastward; the result is a huge de- 
posit of shiugle on the side of Exgland, whilst it is driven eastward on 
the side of France from Cape ПНізпеве2. Pevensey Bay is another of 
these natural deposits of shingle on the side of England ; and Pegw ell 
Bay also. These deposits should be promoted by artificial works 
adapted to their purpose, as the sure mode of improving the channels 
of navigation. Little groins, like little harbours, are next to useiess. 
A large groin bearing оп Dung: ness from the westward of Folkestone 
--а рег composed. of loose stones, and a second commencing ut the 
cliffs castward uf Hastings bearing on Beachy Head, would stop the 
pregress of shingle Фин аһип the coast, and provide two addi- 
tional harbours, which, accordiugly as they besehed пр, might Le 
elongated indeterminate:y, providing at the same time advaneed bat- 
teries on the waters of oui shores. ‘This pair of gioius nectl be begun 
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only lo be continued at a future day; whilst the river Stour carried 
through Ramsgate Harbour would form a third great shingle trap in 
Pegwell Bay, and scour that highly valuable harbour effectively. 


PRACTICAL PROBLEMS 
IMPORTANT IN PLANE TRIGONOMETRICAL SURVEYING 


By Proressor OLIVER Byrne, Mathematician. 


The common phrase, “Things that are really useful are always 
simple,” is far from being generally true; people do not like to give 
themselves the trouble to understand a subject that may appear a 
little compound, in. fact, that which appears difficult, whatever may 
be its usefulness or excellence, often falls into disuse, especially if one 
of those simple, clumsy substitutes be convenient. The truth of the 
foregoing observations will be readily admitted by the mathematician, 
and a more striking illustration conld not be given than that afforded 
by the class of problems which is here arranged under the title 
* Plane Trigonomelrical Surveying” and will be found of greal use to 
the practical surveyor, if only in the way of tests; the principles upon 
which they are based are simple, and may be explained as follows:— 

Proposition 1.—If any number of lines A, В, С, D, &c., be drawn, 
the ratio compounded of the ratios of А; В, B : C, © DDISG, 
continued in order to A, is a ratio of equality: or which is the same 
thing, when each becomes an antecedent and a consequent, taken io the 
above-mentiuned order, the continued product of the antecedents is 
equal to the continued product of the consequents. 


Proposition IL—If triangles be formed by joining in succession 
the extremities of the lines of any contour and 
any point О, fig. 1, the continued product of the 
sines of the angles opposite the antecedents is 
equal to the conlinued product of the sines of 
the angles opposite the consequents taken as in 
the first proposition. 
:sinO BA? sinO AB 
tisinOCB: sinOBC 
OD::smnODC; sinOCD 
*OE::sinOED :sinODE 
D:SInOAE:sinOEA 
Because by the first proposition the product of the first antecedents 
is equal to the product of the first consequents; therefore, the pro- 
duct of the second antecedents must be equal [o the product of the 
secoud consequents. Or, sin OBAxXsinOCBxXsinO DC sin 
OED x sin О A E is equal to sin О ABXsinO BC x sinOCD 
X sin О D E X sin О E A, which are the sines of the angles subtended 
by the lines drawn from the point О, alternately taken. If from the 
angular points of any rectilineal contour right lines be drawn to any 
point O, a ratio of equality will exist if, instead of the ratio of any 
two consecutive lines, the ratio of the sines of their opposite angles 
be substituted ; or if, instead of the ratio of the sines of the angles, 
the ratio of the lines be substituted, the ratio of equality will also 
exist. It is often convenient in practice to deal with the angles aud 
at other times with the lines; with the latter especially when two 
points ur more fall in a line drawn lo the point О, and with the former 
when more than two lines are drawn to the point О, from points given 
in the same right line. 


EXAMPLES. 

(1.) The distance between two stations A and В, fig. 2, is known (26105 
feet); C and O are stations in the same plane 
with A and B; the known angles are—O A B= 
a=23° 29, О BA=b=35° 27’, ОСВ-с- 
19° 91,0 CA=d=35° 5l'. Required the re- 
maining angles and the distances O A, OB, 
ОС, AC, and ВС. Let 26105 = m, angle 
O B €—z; then will angle ОА C=180—a— 
8-с--4--Х-е--2, by making e—180—2a—4 
—в—4=66° 4'. Then, by the last proposition, 
OA : OB-sinó : sino, ОВ : OCssine : 
sin, ОС: OA=sin (e—2): sind. .*. sin ё 
sin e sin (е— 2) —sin a sin x sin d, hy prop. 2. 

But sin (e—r)=sin e cos z—cos e sin ш. .*. sin siu c (sin e cos r— 
cos e sin v)=sin a sin d sin г. 

Hence sin б sin с sin е cos x — sin 6 sin С cos e sin x» = sin a sin d sin x. 
By dividing by sin x, and transposing, &c., we have 

sin a sin d 


Fig. 2. 


ot = собе 
Б 0 e+ sin реш c siu e 
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27. Cot а == cot e + sin a cosec  cosec c siu d cosec e. 
the value of .» we have the following 
Рвастісла, RuLe.—<addd together the logs of the sine ofa, of the cosecant 
of b, of the cosecant of c, of the sine of d, and of the cosecant of е; thena- 
tural number corresponding to this sum, rejecting 50 in the index, added to 
the natural cotangent of e, will give the natural cotangent of x. 
sina =sia 23°29’ .... log= 9 6001090 
совес b=cnsec 35° 27’ . log=10-2365778 
cosec с= соѕес 19° 9’ ,,.. log=10°4810700 
sind =sin 35°51’ .. .. log= 9°7676494 
cosec e— 66° 4' . 105:=10:0390452 
50:1277514 
The natural number corresponding to "1277514 of a logarithm = 1:3419970 


Therefore to find 


to which if nat cot of e 074438352 
be added we have E us RE 1:7858322 


=the natural cotangent of »— 29? 14^ 50” 
..e—a-—30?49' 10" 

When x is obtained, the other linear and angular distances may be easily 
determined by the rules of plane trigonometry. О A—17676:01 feet; O C= 
18087388 feet ; А C—28810:93 feet; В C—27682:2 feet. 

(9.) From the first of four stations, figs. 3, 4,5, in the same plane, the ап- 


Fig. 3. Fig. 4. Fig. 9. 
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gular and linear distances of the second and third stations are known, аз well 
as the angular distances of those three stations observed from the fourth. 
Determine the remaioing linear and angular distances of those stations. Іп 
any way this problem may be taken,—the first station is the best for the 
point О, round which, as before, when we have particularized the distances, 
we shall compare the ratios. 

The linear distances from 1 station. 1, 2,=3755 feet —n; 1, 3,— 4600 
fect— m. Angular distances at 4 station. 2 4 O=44° 33'=а; O, 4, 3,— 
55? 17’=6. And the angular distance at station 1, in fig. 3, or 22 1 3— 
1809 0'; in fig. 4, 213—232? 16’; in fig. 5, 4213=127° 44. It 
is required to (ind the linear distances of 2, 4; 4, 3; and 4, 1; as well as 
the angular distances 1 2 4 and 1 3 4. Supposing А, D, and C, to be at the 
stations 2, 4 апа 3. 

Pot the angle ОС Bw, then will ОА B=360—a—b—c—r=d—z, 
making d=360—a—b—c=80° 10' (fig. 2); =27° 54’ (fig. 4); =132° 26” 
(fig. 5). 


Thea, as usual, ОА : O B=sin a : sin (d— г) 
OB ; OC=sin ғ; sin (4) 
ОС“ОА- min 


.*.m sin a sin r2 sin б sin (4- т); but гіп (4--х)--5іп d cos x—cosd 
sin x. 
.".m sin a sin z= n sin б (sin d cos x— cos d sin 2) 
Dividing by sin v we have, 
m sin a = n sin ё (sin d cot x—cos d) 
m sina n sin 6 cos d 


nsu sind пыр J sind 


^". cot y= 


т, 
cot r =cot d+ T sia а cosec 0 cosec d. 
à 


Which expression in words gives the following— 

Rute.—dAdd together the sub log of n, the log of т, the log sine of a, log 
casecanf of б, and the log casecant of d; the natural number corresponding 
to this sum, when a proper allowance is made in the index, added іа the na- 
tural cotangent of d will give the natural cotangent of x. 


n = 3755 А sob log = 64253201 
т „=4600 БО со 5 == 3°6626578 
sina ‘= sin 44? 33’ .. . Лар еіп = 98460471 


cosec б = cosec 55? 17” 
соѕес d = cosec 132» 96” 


log соѕес = 10:0851396 
log cosec — 10:1319066 


10 1512510 

Rejecting 40 in the index we have*1512112, to which log the natural 
number 1:11658 corresponds. Тһе natural cotangent of d — nat tan 429 
26' = “9141929, which is negative. 

.*. from 1:4165800 take ‘9141929, the natural eot of x = "5022871, 
252—629 В a а о 8, 

When these two cases are understood there can be по difficulty in finding 
т in fig. 3, as it is a mere repetition of the last case with the exception of 
taking d = 80^ 10’ 


1815.] 


(3.) The distance between the second and fourth of four stations, fig. 6, 
taken in the same plane, farming a trapezium, (as 
in the next diagram,) together with the angular 
distances taken at the first and third stations, 
measured from an unknown diagonal, being given 
to find the remaining linear and angular distances 
connecting those stations. Іп this problem the 
best position for the point O, is tbe second or 
fourth station. 
Let A be the 1st station, D the 2nd, C the 3rd, 

О the 4th; and the angle OA С = 2, angle ACO 
then will = 180°—a—b— zx, ог е--180--а--0, 
с — 108? 15°. IIaving thus far premised we shall 
now apply the general pTopositian., | 

OA:0 B::sinOBA sinOAB::sinc:sin (a4 с) 

OB:OC::sin OC B:sin OB C ::sin (04-4): sin d 

OC:OAÀ::sinOAC:sinOCA ::sin v: sin (e— ғ) 

*. sin с sin (+d) sin z — sin 4 sin (a+e) sin (e—2). 27. cot r= 
cot e+ соѕес (а + с) sin (0 + d) sin e соѕес d coscc е. From which we have 
the follawing practical logarithmic 

Rute.—Add together the log cosecant of (a + с), the log sine of (b+ d), the 
log sine of c, the log cosecant of. d, and the log cosccant of e: the naturat 
number corresponding to this sum, when а proper allowance is made in the 
index, added to the natural cotangent of e, will give the natural cotangent of x. 

Given—Lineal distance from lst to 3rd station, А С = 19712 fect =n. 

Angular distances at 2nd station, AO B=39° 47’ =a; BOC=81° 
5S’ = б, 

Angular distances at 4th station, A В О = 25° 17!--с; OBC=36° 
аа Ep 


To find z. 


log cosec (а + c) = log спѕес 65° 4’ = 10-0421890 


log sin (2:4) = lng sin 68° 23 = 99683285 
log sin с = log sin 25° 177 = 96305243 
lug cosec d = log cosec 36° 25' = 10:2261073 
log созес е = log coscc 108° 25’ = 10:0224140 


Rejecting 50 — 49:8902231 
we have 1.890223], which corresponds to 0°776646 of а natural numhcr. 
Now, the natural cotangent of e = nat cot of 108? 15' = nat tan of 18? 15' 
0:3297505, but negative. 
Then, from 0:7766460 
take 03217505 


nat cot x = "4468155 hence 
exe (ДӘ БШ JU 
When this is known, the determination of the other linear and angular dis- 
tances can present no difficulty. О А = 13976:96 feet; О B = 290256 feet. 

(4.) The distance between two stations, fig. 7, and the angular distance 
taken at each of them, to two others on the 
same side, heing given when опе of the sta- 
tions is inside of the triangle formed by con- 
necting the other three :—To find the other 
angular and linear distances. 

Let A be the Ist station, B the 2nd, C the 
3rd, О the 4th ; the linear distance from the 
first to the second station 3000 feet; the 
angular distances at the first station, O A B — 
33? 49' =a, OA С = 29? 45 — 8; the an- 
gular distances at the secondstation, O B A — 
36° 18' = c, O B С = 450 2 =d. 

As before we find 

cot x — cot e + sin a cosec 0 cosec с sin d cosec e 
which gives the following 

Rule.—dAdd together the log sine of a, the log cosecant of b, the log cosecant 
of c, the log sine of d, and the log cosecaut of e; the natural number corres- 
panding to this sum, rejecting 50 in the index, added to the natural cotangent 
of e, will give the natural cotangent of x. 


Бір 7, 


log sina = Ing sin 33° 497 — 9-7454943 
lag соѕес 0 = log cosec 29° 45’ — 10.3043288 
log совес с = log cosec 36° 18! — 10:2276686 
log sind = log sin 45°21’ = 98521218 
log cosec е == log cosec 34° 47’ — 10:2437636 
50:3733771 

Cancelling 50, we have 272277! 


2:3625290 natural number corresponding to :3733711 
14397048 


3:8022339 — nat cot x, hence x — 14? 44' 7", 
А О, О B, О C, can be readily found by thc rules of plane trigonometry. 
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ON THE PREPARATION OF LIME 


FOR FRESCO AND OTHER PURPOSES OF PAINTING AND ARCHITECTURE, 
AND THE DEFECTS OF PLASTER KEYING. 

Without entering too minutely into the mere traditional theories of 
Pliny, and which were very considerably adopted by his suceessors, 
or following the moderns in their misapplieations of chemical science, 
we may justly assert, that if no actnal retrogradation has attended the 
various uses of lime no advances lave been made or improvements 
achieved during many hundred years. And, although I demur to the 
usually received encomiums lavished on Ronan skill and Roman per- 
fection in the manipulation of lime and formation of cements, and 
firmly believe their opinions to have been erroneous, except with re- 
ference to their own climate, and their laws for } eeping mortar Arce 
years to have been the result of necessity not choice—that is to say, 
instead of a gencral improvement and greater inteusity of indurating 
power having been acquired by such keeping, that the mortar so kept 
must have been palpably and extensively deteriorated, in other words, 
carbonated or returned to the state of chalk, and therefore improved 
only for their use, simply becanse the proportions of the clements— 
lime, sand and water—as handed down to posterity, were infinitely 
too strong, too fierce and too rapidly indurating for such a climate in 
the first instance, as presumptively proved by the fact of Pliny's pro- 
portions for a strong mortar being rauch richer than those used 
by our masous in a damp atmosphere requiring double the strength ; 
and I am satisfied we mis-read Pliny as to the proportions, in conse- 
quence of the masons of his day having carefully slaked a7/ their lime, 
as we do chalk lime, the day before, and that his measurement of 
quantity referred to the slaked hydrate, not the dry caustic lime as 
with us, still this supposed error rather corroborates than weakens the 
presumptions that Roman mortar, when first mized, was infinitely too 
strong for Roman use, 2. е. had far tuo much lime. 


English Proportions. 
1 load of lime, which is pretty nearly two 
of the hydrate 
2 loads о! sharp sand 
—that Is, equal parts of hydrate of lime and 
sand. 


Roman Proportions. 
] part (or nne-third) river sand 
2 parts of lime 
-——which, if I am correct in believing this 
to mean hydrate of lime, is equal parts of 
lime und sand, 

Be this, however, right or wrong, Roman mortar could never gain 
strength by three years’ keeping, and English mortar so kept, though 
much pleasanter to the workmen, as being more plastic, would be good 
for nothing. 

Higgins, the only practical English writer on the subject, appears 
to have perplexed himself as mueh about carbonic acid, and its action 
on cements, as M. Vicat the French writer, who absolutely made a 
series of experiments to ascertain, to the breadth of a bair, the deptir 
to which it would penetrate a thin stratum of hydrate of lime, іп so 
many weeks, days, hours and seconds ; as if two facts were not obvious 
to common sense, viz., Ist, that carbonic acid would return it to the 
state of chalk, and must, in the nature of things, be the palpable de- 
stroyer, not invigorator of cements, and 2ndly, that whether it could 
penetrate such stratum of exposed hydrate to the depth of one line oi 
fifty were equally immaterial to the practical man, for it never can һе 
supposed to enter appreciably the internal structure of a six feet wall, 
aud very insignificantly that of an eighteen inch one, and that too after 
the setting of the mortar, when chemical action must be lessened in 
proportion to its dry state. 

Every mason’s man knows two facts, viz., that in direet proportion 
to the sharpness of the sand and the rapidity and fury of the slaking 
(technically ealled boiling), especially the slaking together the lime 
and sand liy water, is the present strength of the induraling power and 
the fuiure firmness of the cement,—which enables us to combat another 
error arising out of the flippant applications of chemical theory by 
bookmakers and elementary teachers, viz., the foolish supposition that 
sand or silica acts chemically as an acid on hydrate of lime, than which 
nothing can be more grossly absurd, for were this the fact silicate of 
lime would be palpable in every old wall, and its original sand nearly, 
if not entirely, invisible, whereas the reverse is the fact, and more- 
over, if such wire-drawing science were correct, the finer and more 
soluble the sand the better the mortar, while a pure silica, or even 
ground flints, wonld surpass all otlier forms for cement, which is pal- 
pably a ridiculous, пау a proved error—for more Шап one worthy and 
talented member of society has been so far mislead by these smatter- 
ing gentry as to waste time and money in forming compounds of no 
value whatever to mankind; indeed a patent has been very recently 
taken ont by an ingenious man? for making an artificial stone by mixe 
ing solutions of a true silicate of potas with ground flints, granite, 
&e., on these wire-drawn theories, and which must, in the nature of 
things, prove a failure, when by abstracting tbe pseudo-science and 
1 Ransom. 
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combining the materials on the plain and simple practical principle of 
a mere induration of water by hydrate of lime, receiving strength me- 
chanically, not chemically, by the enclosure of real dovetails of coarse 
sand, aided and assisted by the hydraulic pressure of the patentee, an 
infinitely superior cement block would he formed. Indeed, no man 
of practical science would for one minute entertain the bare idea of 
adding to mortar (and it is infinitely worse to add it to the block) 
either silicate of potas or апу other soluble salt; the grand object in 
making cements being to avoid them, and prevent, if passible, their 
future formation. It is, in fact, an inattention to this desideratum 
which has begotten all the efflorescing, sealing off, discolouring 
and salt forming characteristics of our artificial stone and stuccoing 
compounds, not one of whicb that 1 have examined bespeak any in- 
telligent practical knowledge of trne principle. Similar errors de- 
stroved all the real worth of Keane's labours, for supposing that in 
soaking plaster of Paris (sulphate of lime) of the first burning in a 
solution of atum (sulpate of alumina) and calcining it again, he drove 
off the sulphuric acid and left aluminous earth commixed with his 
plaster. Не also became grossly deceived—he lost pelf, and the 
public lost a'] the benefits which might have acernod fram a really 
beautiful and invaluable eampound, wherens the subject of his patent 
proved ta be an intensely acid, efllorescing, irjirions and readily de- 
eamposing and decomposable one,? and certainly опе which no rational 
being weuld rely on lor the decorative purposes of painting, for it 
must be obvious to the veriest tyro, that in lien of driving off sul- 
phurie acid and leaving a/mmzna hehind, his second calcination could 
only drive off excess of water (with some /7///e acid), and 1е:.уе a con- 
centrated super-sulphate of the earth, in a word a stronger alum, the 
very existence of which would nct only jeapardize a painting, but ab- 
solutelv destroy in time an ordinary. joint between two marble blocks 
—hawever beantiful in appearance at the onset; fer he could searcely 
be а sane man who anticipated carbonate of lime, in a crystalline state, 
should withstand sulphnrte acid in sniphate of alumina. But enongh, 
let us return to lime in its real worth far practical nse; and give such 
directions as will ensure an infinitely better cement than апу Roman 
masan evir used; one which, without setting a singie degree faster, 
the grand objection to anv general use of compe’, even in a slight ad- 
miziure in building, gives irfinitely greater indurating power, and 
increases in hardness hy time, in lien of carbonising and failing nntil 
pulverisable hy the fingers wherever its sntfaces ure exposed to air 
and internally from its defective nature perisbing per se. One which 
not only has vo soluble salt in its present character but actnally pre- 
eJndes the future formation of а// soluble salts, aud, in a word, becomes 
as all mortar s*on'd do, harder than the «urroundivg bricks, forming 
a real adhesion to them? and requiring the pickaxe to separate the 
layers of work іп lien of the human hand, which certainly suffices to 
take dewn eighty out of every hundred modern buildings—certainly 
the bnildings of modern London. 

Here, perhaps, I may be allowed an episode, as of prectical worth. 
The suggestion was submitted to Mr. Barry, but either from the 
alwavs injurious tendercy af the system now universal of dividing 
works into distinct contracts, leaving very little real control with the 
architect, ог from some other sinister canse, he has raised upon a 
very beantifu) and efficient foundation, as regards the brickwork, a 
common-place superstructure, the foundation itself being defective 
only in one point—the non-adoption of the expedient’ actually forced 
проп Мг. Stephenson for drawing tbe wallings of certain railroads 
were damp earth abuts проп lrickwoirk, which would not only have 
drained away circulating water but have been a wise provision against 
any accidental injury to the aspbaltie. foundation from frost or other 
casualty. [ repeat that on this excellert foundation he bas raised a 
common-place building with common-place mortar, in lieu of one 
which might have been the lasting memento of an enlightened mind 
and original genius, and rendered a real henefit to society. But to 
return; I would beg to impress on the iniods of architects, civil and 
military engineers, builders, &c., that the more they reject the dogmas 
of the closet, the more they repadiate the chemical nonsense about 


2 Mr. Latiilo was compelled to nse колр suds, saluti ns of carbonate of soda, &c., to 
gestor the sulphuric acld, aod even thea the surface of the paioling reminded уан of the 
small pox. 

з very observant man knows, that in the ordinary brickwork of our day thera із no 
adhesiou at all; whereas, as we observe considerahle adhesion in old Roman work (the 
mortar of which we presume to have been kept three years), 1 shauld shrewdly suspect 
the Roman masons wetted all their bricks, an expedient ours never recur t) except by ne- 
sensit, i. e, with new and porous bricks 

4 That is, the nse of native carbonate uf barytes, as suggested by me to the Rayal Com- 
missiun at the Fine Arts. 

© lt was suggested by ine alea, through the same channel, 10 leave drainage guttera 
above the surface of the asphaltic found«tions зо as to guirit ; рәйізі апу casualty, and 
then 10 carry on the whole work of the superstruetuie with bary tic martar, во that oeither 
from above nor below could any injury ever accrac from dump. 

а 1 hove specimens of the effect ot this barytic ma: tir put into a wall іа May, Juve and 
July, 1844, which hsve been much approved by practical Lwidera, 
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silica as an acid and its action on lime, and look upnn cement as ап 
induration or solidifieaton of water mechanically strengthened by 
dovetails of the coarsest sand, (a fact observed even in Pliny’s day, 
for he directs you to mix pieces of broken flint of a certain size not 
exceeding 'lebrum unum,") the more perfect will be the result; but 
to practice let us give a tabular formulary which cannot be mistaken 
and then explain its theory to bear us out. 


Dorking, Bath or Раг! Һал Down llme one toad. 

Sharp river sand two loads, 

Native carbonate of barytes, finely ground, two hundred weights, 
The barytes being sifted inta the mortar after it is mixed, that is, in 
working it ups and in usiag blue lias or any other lime for hydraulic 
work or military works where ad.litional power is required, the prac- 
tice should vary thus much—one half of the native carbonate should 
be mixed with the lime and sand first and staked (boiled) with it. 
The theory of which is singular indeed, and became known to me 
more than thirty vears ago, that is to say, this refractory carbonite, 
which adheres so intensely to its carbonic acid gas as to defy the lime 
kilo and ordinary furnaces—sa perfectly so that all experimentalists 
have been driven to the caleinalion of the artificial né/rafe when 
caustic barytes might be wanted—yields, at once, by the slaking pro- 
cess, to lime in the active state, its gas and becomes caustic, and gives 
an almost incomparable power in solidifying water without swelling 
injuriously, and further, by the intense affinity of the barytic earth, 
wholly and solely destroys sulphuric acid or soluble sulphuric salts, at 
present the real curse of all grout work—no lurther proof of which 
need be advanced than one moment's reflection with any practical 
man, for every practical man knows that іп one month he can observe 
the formation of sulphates of lime, alumina, magnesia, &e., all arising 
from the oxvgeuisement of sulphur in the slakiug process,” and sub- 
sequent action of sulphuric acid on the variuus bases existing in strong 
limes. And, as sn'pbate of barvtes is strictly insoluble and non-des 
camposable in itself, ат} really adds to the density of a cement me- 
chanically where it is specially required nod (0 smell, and chemically 
also, though in a lesser degree than carbonate, solidifies water like all 
harytic salts, it bee: mes as elegant ап agent scientifically as it is a 
practically useful опе, 

The expense of this addition even at the present moment would be 
for buildings of magnitude trifling, and it is so abundant in Derbyshire, 
Anglesea, &«., as well as in North America, and very far from scarce 
in [reland, thit the moment demand enters the field the ecst will be 
quite beneath either public or private notice. 

I have a specimen in a wall, now before me, of the mortar with 
which the fresco frame mentioned in my last paper was filled which 
has been examined anil tried by many practical builders, none of whom 
believe, until the explanation is given, the sheer simplicity of its 
character; all declare it to be very fine compo indeed, and so un- 
nsnally hard that a powerful blow with a strong spade scarcely makes 
au impression upon it, while, as | before said, the setting power was 
not visibly increased. I have now only to add, blocks ot tins mortar 
moulded and compressed, as practised by Ransom, exceed 1m density 
and practical worth all the mixtures, and their name is legion, I have 
either made or examined; and it was an inspection of three wedges 
shown by me to my late friend Sir Anthony, then Mr. Carlisle, and by 
him shown to Nicholson, by Nicholson to the late Samuel Parkes, 
which gave rise to Parkes’ suggestion in one of his essays, then in 
M.S. preparing far the press, tor the use of barytes in mortar, and after 
many fruitless attempts to calcine and render caustle the native car- 
bonate (Гог no explanation had been coaveyed to him)—tlie ess ty went 
to press with engravings for calciniug this carbonate? No; for cal- 
cining a different salt—tlie sulphate, commonly called cawk, and which 
is really au inefficient and improper addendam ; for blue lias or even 
Dorking and other flare limes are sulphurous enough, albeit Phillips 
and other analysts attribute to bitumen what belongs to sulphur. 
Parkes was ignorant of the really beautifnl natural action of caustic 
lime on this refractory carbonate, which sooner vitrifies by fire than 
part with its carbonic acid gas. 

Twenty-five years ago l built with it, and can most confidently сай 
on architects, builders and men of fortume to try its powers; they 
will never regret it, on the contrary, in benefitting themselves and 
their posterity, will materially benefit the state; Jor, once fairly tried, 
the demand will be immense; and its extent of могі) is not easily 
appreciated, for, independent of its indurating power, its texture їп 
obviating the спсцаһов of damp by capillary attraction, aad tts total 
prevention of saline form ition Qf ordinary care be used as to washime 
sea sand, which is always charged with murtate of soda and magnesia) 
маюр it as a real desideratmm. While us powers are not limited to 
the mere ases of ordinary works, it onght to enter the tinest plasters 


7 As fully expluined in ілу last. 
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and most especial intonacos for painting in lieu of marble dust, so 
commonly used ћу the Greeks, Romans and modern Italians, and for 
which purposes it merely reqnires more impalpalde grinding. 

One caution perhaps may be given judiciously, еп passant; the 
carbonate of barytes of nature, thongh not sa soluble as the artificial 
or prectpatated carbonate, and therefore les injurions, is still inimical 
to animal life, and consequently care onght to he taken that no waters 
in which it is mixed or ground (if ground wet) should be discharged 
into running streams аг ponds to which horses or cattle шау go; and 
liere it may not be amiss to repeat, that for ornamental plasters and 
fresco painting as a pigment, ¿f water free from iron he used, it sur- 
passes infinitely every pigmental white, and thit not in beauty oaly 
but utility, for as much as pigmental lime lays on the surface aud is 
too identical with the ground, whereas pigmental carbonate of barytes 
is distinct in fone and becomes part and parcel of the intonaco, and 
therefore adds materially to the permanence of fresco. т. 

Now, a passing word on plaster and plaster-keving, which it may 
he sail also we have grossly neglected; for, with the exreption of 
some verv clumsy attempts by German artists to give an additional 
tooth by the use of pebbles? in the under coats, one single advance 
has not been made during seven or eight centuries; in fact, our ceil- 
ings are infinitely inferior to many old Roman works, where the artists 
in endeavouring to imitate marble took considerable pains. Nothing 
can he more commen than the separation of the coats or layers of 
plasters, and nothing more obviously to be expected ; there is no sort 
of provision for securing a connexion, much less for enabling that con- 
nexion to carry a great body and weight of fine plaster on an extended 
surface, It is, indeed wonderful, that fine paintings іп fresco or dis- 
temper should have existed any length of time ander sneh careless 
and inefficient manageniement ; and 1 consider the fresco fraine men- 
tioned in my last paper (in the August number) amply proved the 
possibility of applying Smeaton’s principle іп forming the foundation 
of Eddystone light-house to plaster-keving up to the finest intonaco, 
for each coat was so perfectly dovetailed into the other, at regulated 
distances, that it would be difficult indeed to separate its strata; in 
fact, it conld only be done by the saw. Now two precautions only 
were used in the work—First, to regulate the sand from the sharpest 
specimen of sea sand (well washed) to fine silver sand, as to ensure an 
universal gradation of tooth or frieze; secondly, to indent by a wooden 
tool each coat in the angles, after dividing its surface into squares or 
diamonis, making each indenture or mortice pretty deep, so that, at 
regular distances, the coat of plaster added gave not only the covering 
surface but the tenon for each mortice, by which the last and finest 
coat might have been enabled to carry a tun of plaster to every twenty 
feet square of work, in lieu of holding only by the suction (as the 
workmen call it) oof a very irregnlar surface carelessly aud irregularly 
wetted, and often scored by the pressure of an ordinary trowel, the 
worst tool in the world, for the somewhat polished surfuce left by an 
inclined, or half flattened, trowel has little or no key at all, bence the 
frequent use of wood in scoring. 

Allow тае the use uf native carbonate of barytes from the onset of 
the rough east, and in very special works (such as for fresco in the 
Palace at Westminster or other national buildings) that of canstic 
barytic water,® to wet my surfaces with, joined to this mode of keying, 
and I will dely either time or human hand, except by the saw, to se- 
parate one square inch in five hundred square feet of surface ; the 
coats become so homogeneous a body, in fact, that the work is the real 
antipodes of the commun layer upon layer of heterogeneous plaster 
scarcely keyed at all, simply because it is both mechuntcully morticed 
and chemical/y united. 


ҚУ, MARRIS DINSDALE. 
Sept. 8, 1845. 


4 Than whi h nothing сап be more сіпгізу or defective or difficult to work over. 

® For fresco joinings, after cutiing away the supertlions «dges of the day before werk, 
Ihis causiie barytic water is invaluable; weil wetted with the minutest interatice ur 
sharpest edge becomes vne mass really harder Шап Ше general surface. 


ON DREDGE’S SUSPENSION BRIDGES. 


Ву Е. Базнғонтн. B.A., Fellow of St. Johw's Colieze, Cambridge, 
ала of the Cambridge Philosophical Society. 


Sin—Any new plan for a suspension bridge unaccompanied by its 
correct mathematical theory is, in my opinion, unworthy of confidence, 
My ubj: ct was only to call attention то the singularly defective state 
el that to which Mr. Dredge referred all for answers to their objec- 
tions. Now seeing that wnen suspension bridges do fail, lives by 
hundreds are sacrificed or placed іп imminent peril, it did appear to 
ше to be worthy of animadversion, Had it been a mere matter of 
curiosity, its faults would have been harmless and consequently uu- 
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worthy of notice—but when we find the patentee of a bridge, engaged 
in carrying out his plans in various parts of the world, referring to 
this as an anthority, the state of the case becomes entirely changed. 
I do not dispute the fact. of Mr. Dredge's having constracted bridges 
with a smaller quantity of material than would have been required on 
the old plan—hnt | do call in question their safety, if built on the 
theory authorized by Mr. Dredge, which he appears still determined 
to support in face of its palpable absurdities. So long as we have no 
satisfactory theory we have no means of comparing the intrinsic morits 
of the old and the new plans and again l repeat that the coraplica- 
tion introduced by the oblique suspending rods is such as in my opi- 
nion places it beyond the reach of the most accomplished mathema- 
tician. If this be the case, and since practical experience would have 
to be purchased in every separate case at too great an expense, I 
conclude that the plan is not of any great value, for it is a poor econo- 
my to sacrifice safety to avoid the necessary expense to ensnre it. 

The theorist after som 3J or 40 piges of assumptions and demon- 
strations gives an example of the application of the делега! theory to 
a particular case. | pointed out. distinctly the step which could be 
allowed in the general theory, and to shew that this did not even give 
an approximation, l pointed out that the results were impossible. 

The only mathematical theory of Mr. Dredge's Suspension Bridges 
published by Mr. Wcale, that I have seen, forms the Supplement to 
the Papers on Bridges, and 1 cannot find any other in the University 
Library. It is anonymous and without prefuce, but by the quotation 
from page 1V., I first learn that the treatise is Mr. Tnrabull’s, 

Mr. Dredge has had the holdness to charge me with unfairly quot- 
ing his remarks, and unfortnnately for himself has ventured to give a 
specimen of my delinquencies, 1 was desirons of compressing my 
remarks as much as possible, and fur that purpose deemed it sullicient 
to give the anthor’s meaning fairly and fully. 

1 found the announcement, ** Mr. Weale is about to publish, &c.,”* 
on one of Mr. Dredge's reprinted letters, and I could not suppose it 
placed there by any other than his own authority, Ia consequence of 
this omission of the pablisher’s name, Mr. Dredge wishes to make it 
appear that I have put at least the responsibility on him. On referring 
to page 456, vol. П. of your valuable Journal the following letter will 
be found. 

“Sir—An entire description of my patent suspension bridge would 
occupy too much space in your Journal, and employ more time than I 
can at present spare, and as an abridgement would perhaps produce 
more eavilling Шап would he iuterestiug to yonr readeis, or necessary 
to the investigation of truth, I wil reler Mr. Fordham to a full ma- 
thematical description, which will be pnblished in a few days, by Mr. 
Weale, to four foot-bridges in the vicinity of Regeat's Park, and 
similar works in various parts of the kingdom, so that as а mathema- 
tician, and man of science, he шау be able to read, sce, and jud ze lor 
himself, and from ¿hese erédences form what opinion he thinks fit, and I 
shall be most happy to see (hat. opinion publicly expressed through the 
medium of your puges. 

“t remain, Sir, your obedient servant, 
“J. Drenes.” 

This is my justification, and taken as the standard length of Mr. 
Dredge's sentences will I hope be deemed a sufficient excuse for hav- 
ing quoted those parts of sentences which gave his true meaning. As 
һе iuforias us that he is a mathematici in, he ought to have examined 
the theory of which he took upon himself the re ponsibility. 

Although Mr. Dredge lias come forward to say something in favour 
of the theory, he has not thought proper to notice my objections, 
winch are most distinctly pointed out. The quotation from page IV. 
ius little or nothing to do with tlie ro itter, and shews in a remarkable 
manner the clear notions aud strict reasuning, employed by the anthor 
and approved of by Mr. Dredge, by which tbey will no doubt be able 
to prove any thing. 

Mr. Dredge must have been quite aware that I did not say that 
practical experience was worthless—but this I do say—the authors of 
the letters could aot have had time and opportunities for gaining prac- 
tical experience, and then what else than theory would remain to be 
depended on? 

Since І wrote my remarks, intelligence has arrived from India res- 
pecting a bridge of 250 feet spen, which was in progress at Calcutta. 
in the Mechanic's Magazine for Octeher 1844, will be found a copy of 
a letter froin a Captain of Engineers to Mr. Dredge. “With the as- 
sistance of a very able and бізі rate mathematician here I have studied 
the theory ol these bridges most thoroughly; and the model 1 have 
made 22 feet long and 4 (eet width of platform, is on so large a scale, 
that I have been able to test it in every possible way, and it lias witli- 
stood the utmost efforts to derange its ракіѕ, The Governor-General 
aud all the scientific people here, have perfectly satisfied themselves 
of the ethciency of the system, and all the proofs with my models as- 
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sure me that the theory is correct." We here see a laudable desire to 
take every precaution to ensure success—tlie theory is studied, a model 
is made, 11 of the size of the bridge, yet someliow theory, commnon 
sense, and experiment all fail, and the blame is laid on the contractor; 
Іп my opinion there was another weighty reason. "The time of its 
occurrence is singular enough. 

Mr. Dredge asserted that “the Menai chains weigh 1,935 tons,” 
and be still affirms that on his plan only 2th of the weight of iron 
would be required to construct a bridge of equal strength. I should 
lıke to know by what means Mr. Dredge lias arrived at this result. If 
there be such virtue in the mere inclination of the suspending rods 
and the variation of the thickness of the chains, Iam very naturally 
surprised that such an eminently practical man as Telford never 
thonght of that modification, As Mr. Dredge does not understand the 
difference between undermining an crroneous theory and aceumplish- 
ing an impossibility, I do not see the force of his “ergo.” 

Mr. Dredge might as well have told us at once, that a weight of one 
pound, placed on a table, would produce a pressure of two pounds, 
half of it acting in each direction, for action und re-action are equal 
and opposite. Jn the “Penny Cyclopedia” is a simple and correct 
illustration of the meaning of tension; “when a weight is supported 
by a string, the tension of the string is the weight suspended by it.” 

It will be unnecessary for me to write any more on this subject 
unless Mr. Dredge abandons his authorised theory altogether, or re- 
moves my objections. І also feel it to be equally vain and useless to 
altempt to argue with one who countenances such absurdities, shews 
his ignerance of one of the commonest of terms, and lays claim to be 
considered a mathematician. 

It is, however, desirable for Mr. Dredge to state distinctly what is 
given and what is to be found by theory, and also what theory it was 
that the Indian engineer studied. 

Thope enongh has been said, backed by the subsequent failure of 
theory and practice in India, to induce those in authority to insist on 
a satisfactory mathematical theory being given, and approved of by 
a competent judge. If the plan be good, there will be no need to fear 
the ordeal, and if not, it is for the good of all to abstain from using it. 


ATMOSPHERIC RAILWAYS. 


ABSTRACT OF THE EVIDENCE BEFORE THE COMMITTEE OF THE HOUSE 
COMMONS, 


(Continued from page 284.) 

[We again earnestly invite our readers’ attention to the analysis of this invaluable mass 
of evidence of which we have carefully endeavoured to give a complete abstract; we are 
well aatisfied that it will repay the trouble of perusal,] 

Level Crossings.—Explanation of wituess's contrivance for allowing roads 
to cross an atmospheric railway проп a level; its self-acting principle de- 
acribed—(Samuda.) 

“А cover is placed over the tuhe, which cover is raised hy the vacuum 
formed in the tube, working on the lower side of a piston; the cylinder de- 
scends by the removal of the pressure from below it, and in descending raises 
the cover, which had been previously lying flat on the pipe, and that forms 
a barrier to prevent carts passing till after the train has passed; when the 
train has passed, that tube being refilled with air at the atmospheric density, 
equalizes the pressure on both sides of the piston, and the cover, by its озуп 
weight falls — When the cover is raised it forms a barrier, so that carts can- 
not come upon the railway at the time the train is passing; and at the same 
time it gives an intimation that the train is approaching, thuugh it is out of 
sight. There would be no difficulty in conoecting this cover with an actual 
barrier outside the line. Mr. Brunel’s idea, upon seeing this, was to modify 
it to that extent to make the cover, instead of dipping partially only over the 
tube, a continuous barrier over the entire width of the road.—Supposing 
there were a cart passing, it might so happen that you might catch the cart 
between the two wheels? That would scarcely happen, because the heavy 
numbers of the vacuum are formed very slowly, and the cart would have 
plenty of time to pass over during that time, There would be no difficulty 
n making the harrier the height of a horse. And those barriers might be in 
the form of an ordinary gate." 

Lixzs or Rarrs :—1. Generally.—2. Sufficiency of a single Line of Rails on 
the Atmospheric Plan.—3. Impossibility of working ап Atmospheric Line 
with a single Tube.—4. Opinion that a sinyle Line is as applicable to the Lo- 
comotive System as to the Atmospheric. 

1. Reasous for witness taking provision, in the schemes in which he is en- 
gaged as engineer, for laying down a double line of rails—( Vignoles.) 

* Have you any objection to state why yon have taken provisions in thase 
schemes in which you are now engaged as engineer for laying down a double 
line of rails, anticipating, as you have stated you do, that the atmospheric 
system will he applied to some of those lines 2—1 have not the least objec- 
tion to state the reason. Тһе reason is, tbat a great number of the directors 
and persons connected with those railways have not that confidence in tbe 
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atmospheric system which I have; in fact, I шау say that 1 am somewhatin 
advance of the companies and the public generally upon that point. 

“Тһе line I have more particularly in view is the line between Blackburn 
and Bolton. The traffic upon that line is very great indeed, and it has to 
pass over a summit of nearly 600 feet in the course of seven miles. Тһе 
gradients I have laid down are 1 in 70, and I can get nothing better; and 
even with those gradients of 1 in 70, I have an enormous tunnel, and several 
viaducts of very great height: but still the traffic is such as to justify the 
construction of a line, and the Board of Trade have approved of the line. 
The question has not been raised how that line is to he worked, hut 1 have 
no doubt that when the atmospheric system comes to be tried and proved, 
(and it requires, in order to convince the puhlic mind, to be tried somewhere 
оп a sufficiently large scale), the directors of that company will be prepared 
to listen to my suggestion for a single atmospheric line, instead of a double 
locomotive line. If the directors of that company had, in the first instance, 
adopted a single atmospheric line, a considerable expense might have been 
saved, The length of the line is 13 miles; and I am quite certain that in 
that distance I might have saved 50,0007, in earthworks, and so forth. You 
would not have considered 15 necessary to have a gradient of 1 in 70, if the 
atinospheric system had been adopted ?—No, 1 should have substituted gra- 
dients of 1 in 40, and 1 in 50; but, at the same time, the peculiar character 
of the country is such, that the decp chasms on the side of the mountain 
cannot be overcome, even with a gradient of 1 in 40, or 1 in 50. But you 
could not have overcome the difficulties of the country, even with a gradient 
of l іп 40 ?—No. Iflhad had a tunnel for a single line only, of course it 
would have heen much cheaper; the great saving would have been in lower- 
ing the viaduct, and shortening the tunnel, and in the general character of 
the earthworks being somewhat smaller; and I consider that ahout 50,0007. 
would have been saved in earthworks, 15 the expense of earthworks en- 
hanced by the difficulty of making an embankment at the summit sufficiently 
strong to carry two lines of rails ?—No, it is increased, but not in proportion 
to the height. I must also mention that there is another point peculiar to 
this line. The country through which we pass is full of manufactaries with 
ravines of water. Wherever we cross those ravines we have an opportunity 
of making dams to hold up the water; it is in working a line like this that 
economy would he obtained, from the great traffic that there would be upon 
it; working by the atmospheric system over these gradients would be a great 
deal cheaper than working by locomotive engines.—You would һе able to 
keep tbe statinnary engines in constant work ?—Yes; or we might keep a 
smaller description of engines, and work our air-pumps by means of reser- 
voirs.” 

2, At present the atmospheric principle might not answer so well with a 
single line прпп a great trunk railway; more experience is needed before that 
is tried —( Field.) 

The single line of the South Devon Railway will be sufficient for its traffic, 
even if it should be as great as that of the London aud Birmingham.— 
On the inclined planes on the South Devon lioe there will be double lines of 
rails, as the descending trains may run down without a tuhe; this will give 
great facilities for meeting trains to pass each other—( Brunet.) 

Manner in which witness could carry out his suggestion for a single а{то- 
spheric line between London and Portsmouth; it would be perfectly ade- 
quate for all the traffic of that district —( Cubitt.) 

“ Between London and Portsmouth there is to be a single line if they ob- 
tain their Act. D think it will be adequate for all the business of that dis- 
trict. The means of carrying it out are hy having what I call a double sta- 
tion, at intervals of six or eight miles, or whatever upon experience may be 
deemed most convcnient, but about that distance, where the trains could 
meet aod take in passengers, and hook on wagons and goods, and transact 
their business there in a few minutes, and then proceed on again; then the 
whole would work regularly, the stoppages there taking place at the same 
time, and the traios starting at the same time.” 

8. Upon the most mature consideration witness is perfectly satisfied that 
working a line with a single pipe is physically impossible; reasons for enter- 
tainiog this opinion— ( Stephenson.) 

“ As an abstract question, supposing the electric telegraph to be applied 
to, say, the London and Birmingham line throughout, I can see no more rea- 
son, looking at the regularity of the trains and the comparative certainty of 
operation with the locomotive engines, why 1 should not, upon a piece of 
paper, devise a plan and system of operations by which trains might move 
with locomotive engines, on а single line of railway, with an electric telegraph, 
between here and Birmingham, as casily as upon a line constructed upon the 
atmospheric system ; I can see no difference. But in the case of a traffic 
like that, sometimes the trains passing from Euston-square within a quarter 
of an hour of each other, and the average times of the trains being ahout an 
hour after each other, I should never recommend the use of a single line, por 
should I think it feasible or practicable to work trafic like the London aod 
Birmingham traflic upon a single line. Ever since the question was broached 
about working a line with a single pipe, I have maturely considered it, and 
most anxiously, with a view of coming to a correct conclusion upon it; and 
lam perfectly satisfied, after 20 years’ experience, working a railway daily, 
that the thing is physically impossible, Will you state your reasons for en- 
tertaining that opinion?—-The number of intersections would be so great, 
and the irregularities arising проп lines are numerous. The application of 
the atmospheric systcm implies the utmost conceivahle regularity in the ve- 
locity from end to end of the line, in order that the mcetings of the trains 
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тау take place at the same time, under all conditions of weather. Now we 
work with a varying power; the power is very great sometimes in the case 
of the locomotive system, when we make up for time lost under any circum- 
stances. Any irregularity upon a double line only affects that one train, 
whereas any irregularity upon a svstem of trains like the Londnn and Bir- 
minghain would aleet the communication throughout the whole country ; it 
would affect the trains upon every line of country in connexion with the 
London and Birmingham, whether near or far off. Any system, I conceive, 
in which the working of the trafic in one part of the country depends upon 
the regularity of every other, is one that is totally inadmissible; that is the 
broad principle; to go into practical detail would be almost imposible, 
without a model; but the system itself, upon the face of it, bears that, that 
every train between Liverpool and London would be dependent upon every 
other train moving; if the one lost time, or happened to meet with an acci- 
dent, all the others would be affected by it.” 

4. Witness is not aware of any circumstances applicable to the atmo- 
spheric system, and inapplicable to the locomotive, rendering it feasible to 
work trains upon a single atmospheric line that could not be worked upon a 
tingle loconiotive line. The Yarmouth and Norwich railway is so worked 
on the locomotive principle. Of the Peterborough and Northampton, there 
arc 45 miles of siugle line, and from Blisworth to Northampton five miles of 
double line—( Stephenson.) 

With a well-arranged system of police a single line of locomotive railway 
might be worked with the same, or very nearly the same, safety and punc- 
tuality as a double line—(Locke.) 

See Cost of Construction. Crossings of Lines. 
Trains, Short Lincs. Stoppages. 

Locomotive ExNGiNEs:—]. Cost of Locomotive Engines.-—2. Wear and 
Tear of Engines.—3. Cost of Repairs,—4. Average Duration of Locoinol.ve 
Engines. 

1. Original cost of the engines on the London and Birmingham railway ; 
probable price fur which they would now sell—( Bury.) 

What average amount of repairs would keep it always in a state as good as 
new. I think abont 3002 to 3504 a-year would keep our engines in a 
state as good as new.—Yon have not worn out any locomotive engines 
since they commenced running upon the London and Birmingham line ?— 
Not one; I think that our locomotive engines now just are as good as they 
were the day they came on the road; 1 do not see any difficulty ia their 
lasting as long again as they have lasted.—Do not they become antiquated 
in their construction ?—We alter them occasionally, and increase their capa- 
bility; bnt the first engine that we had upon the line, which was in July 
1837, is just as capable of taking the trains, and perhaps more capable of 
taking the trains now than she was when she started in 1837. What was 
your total stock of engines upon the opening of the line ?—The order was 
for 90 to start with; 60 passenger engines and 30 lnggage engines. What 
is your present number ?—Ninety; we have not had а new engine since we 
started ; nor have we thrown any aside yet since we started.—Can you state 
what the cost of the 90 engines was ?—The engines differ; they might be 
taken at 1,5007. each.—If you were to contract for the Landon and Birming- 
ham, you would be williog to take them at 1,5007. each ?—Yes, but | would 
not take them at that if I had to sell them again. | wisb to correct Mr. 
Bidder’s answer, connected with the passenger traffic; we have I7 trains а 
day iostead of 14.” 


2. Upon the Great Western railway they run on an average 150 miles each 
day on which they are at work. Two days work ont of three is hard work 
to keep them in good order. There аге 190 engines to 250 miles. А loco- 
motive engine, to save weight, must generally be worked up to its full power ; 
this is not the case with a stationary engine—( Brunet.) 

low far the vibration of a heavy locomotive engine damages the whole 
condition nf the line, as regards slips, wear of rails, wear and tear of engines, 
&c.—( Locke.) 

‘tI have made several experiments, in order to ascertain the effect of the 
wheels of the carriages passing over the rails, with a view of testing the 
strength of the rails, not with a view of testing the extent of vibration. I do 
not myself believe that the vibration generally (whatever the effect might be 
upon some soils) would damage the rails to any considerable extent. There 
is no douht that the eoncussion, and the effect of the blows npon the engines, 
has a great dea] to do with their wear and tear; but if yon were to analyse 
the cost of the repair of a locomotive, yon would find that the wear and tear 
does not arise ао much as you wonld fancy from tbe concussion; I have 
known an engine ron 25,000 miles, without ever being taken into the shop 
or undergoing repair, І have ridden upon an engine, perhaps, as frequently 
as most engineers, and have gone at considerable speeds; I have travelled at 
at 50 miles an hour, and I will undertake to say that I have stood аз quietly 
проп that engine as I could have done upon any carriage in the train, and І 
attribute that to the eogine having six wlieels; I have noticed it over and 
over again; the last instance I had of the kind, was an engine of a very large 
weight, weighing 17 ог 18 tons; it was in bringing the Queen from Ports- 
mouth; I travelled at the rate of 48 miles an Lour continually and unifvrwly, 
and T stoni as steadily upon that engine as І contd have done upon any car- 
riage in the train; itis nnt in that one instance only that I have observed it, 
hut I have observed it repeatediy, hundieds and hundreds of times, for I gc- 
nerally ride on the engine when L am travelling.” 

3. Expense of repairs of engines on the London and Birmingham line— 
(Stephenscn.) 


Long Lines, Passing of 
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“Tor good engines we рау 1,6007. or 1,7007., but for passenger engines 
we do not pay more than 1,4007. The price of locomotives has fluctuated 
between 1,4004, and 1,6007. It has been stated that the actual payment for 
repairs in опе year upon the London and Birmingham amounts to 25,0002. ; 
do you think that statement is correet ?—1 do not know what has been the 
amount, that is under the charge nf Mr. Bury. [can tell упо the cost per 
mile проп the Birmingham ; itis 1014. Will yon state what that includea ?— 
The whole of the repairs and the purchasing of new engines, whatever {беге 
may have been purchased; the whole of the expenses of the locomotive esta- 
büshment. Do the Campany set aside a depreciation fund ?—I think they 
have not done so lately; there was a depreciation fund set. aside for some 
time, but | am not quite sure whether it has not been dropped lately" 

Cost of the repair of locomotives on various lines—( Locke.) 

“Тһе wear and tear of the engine is very greats it is increased by the іп- 
crease of speed, but the cost of the repair of locomotive engines has very 
much diminished in the last six years. It would increase in a ratio accord- 
ing to the increased speed. Оп the Liverpool and Manchester railway, where 
the cost of repair of locomotive engines was 2s. 64. а mile, І know that it is 
not 15, now, and that it is donc on some lines at 9d. and 7d ; thercfore, 
when you speak of the great destruction of locomotives, it is all measured 
within those figures. Upon the South Western the expense of repair of lo- 
comotives із 1114. and 1s. a mile. Upon the Great Western abont the same. 
I know that the Grand Junction, and on the South Western, they do not 
vary 14. a mile; and did not during the last half year. On the Sonth Wes- 
tern and the Grand Junction it has come down from Is. 4d. a mile, in the 
last two years, to 1s., and 11d., and I believe in a short time it will he bronght 
down to 9d. a mile. llow will that economy be produced ?—By lessening 
the consumption of coke, and lessening the consumption of oil ; by a better 
system of management, and greater durability in the engine itself." 

4. There can be very few locomotive engines 10 years old, even if all their 
parts have been renewed in the meautite—( Brunet.) 

Тһе average duration of an engine is 10 years—(Stephenson.) 

Locomotive Lines.—A locomotive line might be converted into an atmo- 
spheric; bnt the facilities with which this could be effected would depend 
upon the gradients, which wonld probably be different for the two lines. 16 
was originally proposed to combine tle locomotive with the atmospheric 
principle on the Sonth Devon iine ; nn diflienlty will arise from the cirenm- 
stance of the South Devon being the continuation of a locomotive line; but 
being at the end of a long liae, it may he subject to irregularities іп the arri- 
val of the train—( Brunel.) 

London end Croydon Line.—The portion of the line from the Dartmonth 
Arms to Croydon is to һе worked by atmospheric power; that between the 
Dartmouth Arms and London by locomotive engines; thus both systems 
will be tried together. Mode of eifecting the transference from one power to 
the other—(Samuda.) 

* The first five miles of railway, from London to the Dartmouth Arms, will 
continue to be worked with locomotive power upon the preseut line until 
the atmospheric new line is completed ; and the trains will in the meantime 
he transferred from the locomotive haulage to the atmospheric at that point ; 
we shall, therefore, have an exemplification of excliange from the one to the 
other system; the passengers will not be disturhed, but the engine will leave 
them at tbe Dartmouth Arms, and the train will run into a siding, where it 
will be attached to the piston-carriage which will be there ready to receive 
it, and, being attached to it, it will proceed to Croydon, propelled by atmo- 
speric power. In its journey to Croydon it will pass from one exhausted 
section of the tube inta another exhausted section of the tube; tlie intere 
niediate engine will һе placed at the Jolly Sailor station somewhere abnut 
halfway between the distance I have now referred to. You will not have a 
passing place from one tube to the other ?— We shall not run on from the 
Dartmouth Arms towards London by means of a tube at present, becanse we 
shall have the locomotive engines earrying the trains on, but we shall there 
have precisely the same arrangement which will subsequently exist when the 
trains are passed from one atinaspheric line to another atmospheric line, ine 
stead ot being passed from the atmospheric line to the locomotive line.” 

Lonyitudinal Valve,—On the Dalkey line the longitudinal valve has re- 
quired repair when the leather was bad; it is easily repaired, and has never 
interrupted the wurking of the line.—( Gibbons.) 

Important alteration in the construction of the valve upon the Croydon 
and Epsom railway; instcad of being pressed by a sharp edge, it will be so 
by a smooth bar of iron; the leather, therefore, will nut be exposed toa 
violent short bending fra: an abrupt edge Mode in which the leather is 
kept flexible—( Bergin.) 

“The leather is thoroughly saturated with grease. In the case of ours, 
1 have found that it gets hard in that part which is compressed by the har 1 
have spoken of, and nowhere else. 1 should expect that, under the other 
arrangement, it would continue much тоге flexible; there is no ditlienlty in 
supplying it with ой trom time to time; indced, that is a paint to which we 
have not been sufficiently attentive. Do you find that the heating apparatus 
for the closing of the valve acts satisfactorily ?—Very satisfactorily. I had 
an opportunity of trying some experiments upon that; at an early period we 
broke the apparatus and worked the line for a fortnight without it, and the 
leakage Was very nearly donbled daring that time. I have the particular 
figures here. On the occasinu of опе experiment, when the heating apparatus 
was m proper order, the leakage was then t-,ths cubic feet of air persecand 
through the whole Icogth of the valve; the heater, or to speak more cor- 
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rectly, the rubber, was then in proper aperation. That experiment was tried 
on the 19(h of Novemher 1843. Shortly after that we broke the apparatus; 
it got worn out; and оп the 13th of January, when we had then һееп run- 
ning a weck withont this apparatus, І found that the leakage was increased 
to seven fect per second.  Snhseqnently we restared that apparatus; aud | 
hay pened to try another set of experiments on the 11th of March 1814, and 
the leakage had come down to 3.4,ths; the so called heating apparatus, 
therefore, makes an enarmons difference in the leakage of the loug valve. It 
is erroneous to name it a heating apparatns; for if it is heated, it destroys 
the whole thing; the object af warming it is merely to preveni the composi- 
tion sticking to it as it passes nver it; it is barely warm. If, hv any acci- 
dent, the train rests far a moment, and this hecomes heated, wc are obliged 
to send a man їп relay the composition." 

Composition used for sealing the valve— ( Bergin.) 

“ Мг. Gibhons mentianed an occasion on which it was necessary to change 
the grease; l had that done last Octoher or Novemher; it was then done 
throughout the line. I fopnd that a very serious mistake had been made by 
our foreman in using the wrong materials for the campositinn, and that in- 
stead of making it of hees’-way and oil, which was the direetian given by 
Mr. Samuda, he had made it of hees'-wax and hard Russian tallaw, so that 
though it acted pretty well in the warm weather of summer, it hecame іп- 
operative during the cold weather. The mistake not having been ohserved 
during the first part of the working year, a considerable qnantity of th s 
wrong composition had heen pnt along the line. Being apprehensive of the 
result, ] directed that all the old composition should he taken out, and the 
new pnt in, which accupied ten or twelve nights; hut ever since that, though 
we have had the thermometer much helaw freezing, we have not had the 
slightest interruption, whether it was wet ar frosty. What is the nature of 
the composition ?—I do not rememher the proportions, hut it consists of 
hees’. wax and what is very well known in the London market as expressed 
nil of lard, elaine; it is hetter known as lard-oil to the trade. Do yon find 
that composition, fram Jong exposure ta the air, hecames ultimately less sus- 
ceptible of change from the difference nf temperature 2—1 certainly find that 
it undergaes very material change, which I did not at all anticipate. From 
frequent working we have found that the compasition becomes of a very pe- 
culiar consistency; ] hardly know anything to compare it tn, hut it acquires 
а degree of tenacity that 1 never saw in any ether waxen eomposition hefare, 
and adheres with great foree both to the leather and to the iron. 1 found 
with the thermometer helow freezing, it did its duty perfectly, and cuntinued 
quite soft.” 

Long Lines,.—' The peeuliar advantages of the atmospheric system can only 
he develaped on a long line, where the maximum velocity can be attained— 
(Robinson.) 

The atmospheric system is perfectly applicable to very long lines; there 
may at present be some difficulties, but there is no doubt experience will 
overcome them— ( F?gnoles.) 

It is doubtful whether the atmospheric system is equally adapted to long 
lines as ta short lines, with a large passenger traffic; it is most prohahle that, 
with experience and good management, it will became so. Іп very long 
lines with great traffie a double line would he preferable— ( Cubitt) 


Lugeage Trains.— There will be no large luggage trains, hut they will he 
subdivided sa as to maintain nearly an uniform weight and speed for every 
train—(Santuda.) 


Май Trains.—On the atmospheric system the mail trains must be worked 
at a very great expense—( Lacke.) 

“If yon take a railway 100 miles long, and consider that in the night the 
mail train has to be dispatched ; take the case of the Grand Junction, with a 
mail train leaving Birmingham at 1] o'clock at night, and another coming 
up at three o'clock; if the line is 100 miles long, there are 33 engines at 
200-horse pasver each, and they would require 6,600-horse pnwer to be ex- 
erted for the purpose of carrying one train; and the attendance upon the 
engines would be three men ta an engine of that kind, two stokers, and a 
fireman, which is 99 men, hesides all the attendance to the valve and pump, 
instead of one locomative, with two men attending it, to carry that train 
through; I say that in the night, for one or two trains, the atmospheric sys- 
tem must be immensely more costly. Ido not think that there is one rail- 
way in the country that has not one or two trains passing along it in the 
night; and for the purpose of canying the mails it must necessarily have 
those trains passing along it.” 

Allusion to the o! jection made by Mr. Locke as to the running of mail 
trains at night on the atmospheric system—(Samuda.) 

“ Mr. Lacke assumed that one train would pass during the night, and that 
the whole staff arrangements of the company would have to be brought ont 
far the purposes of that single train. | conceive, however, the most con- 
venient way of working railroads, aud the way most generally adopted, is to 
send the greater number of the goods trains at night; and when we have 
subdivided our goods trains, for the purpose of avaiding the gigantic trains 
which now go, we shall have a distinct call for опг night work upon such 
lines, and not only so, but we make provision for it in опг estimate; we іп- 
traduce a relay of men for the purpose of carrying it out," 

MaixTrENANCE оғ Roap:—I. On the Atmospheric System.—9. On the 
Locomotive System. 

1. Calculation af the cost af maintaining an atmospheric line—(Samuda.) 

"The expense necessary for maintaining a line we find to һе, first, the 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Остовкк, 


maintenance of the tube, and that we find requires a man a mile for the ordi- 
nary traffic, which, if taken upon 12 trains per day, will give a cost of 1:54. 
per train per mile; take it at 0 trains it gives 24. Then we have tlie cnm- 
position to supply any material which may have hecome evapmrated or wasted 
from the groove, that is 157. p. r mile per annum; this, проп the same num- 
ber of trains, will represent *4 of а penny, making а total charge of 1-2,0. 
per train per mile, for the maintenance of the atmospheric main and groove 
with 12 trains a бау; and if this be taken проп six trains a day, it increases 
the cost per train per mile tu 255,7. For six trains will he 8d.; for 12 trains 
5d. ; and for 2t trains a day, 4d., the price of coal taken at 10s. per ton.” 

2. General cost of the maintenance of way upon locomotive line—(SZepAen- 
son. 

ne maintenance of the London and Birmingham railway was originally 
let far 3107. a mile; that was the estimate, including every species of respon- 
sihllity for slips of all kinds. Of that amount 1 imagine that nat more than 
1507. a mile has heen spent in keeping the road in order in the upper works, 
that is, the rails; the rest has heen absorhed in repairing the slips of enttings 
and embankments, repairing hridges, clearing out watercontses, fencing, 
painting the iron-work of all the hridges over canals, and a great number of 
things af that kind. Тһе repairing of the North Midland was let hy con- 
tract; that was merely the upper works of the railway, with the bridges; 
there was no responsibility attached to the contractor for slips, consequently 
it is more nearly a fair comparison of the cost of maintaining the rails in 
gond order; that was let at 1197, a mile. The Great North of England line 
is kept in repair hy the Company; 1 do nat think they let, and Т do not 
know what it costs; hut the maintenance of Incomative lines of railway will, 
in my opinion, sink down to ahont 129/, a mile. That is rather mare than 
the Midland is let for, hut it greatly depends upan the material; when the 
railway is in a clay country the subsidence goes on very rapidly for three or 
four years, and then it gets stationary, the embankments and cuttings settle. 
The 3104, included everything, sleepers and all. 

“Tn working a railroad we may take it for granted that in the course of 
20 vears the whole of the rails must he replaced. The wear of the rails de- 
pends upon the weight of the engines, hut has been very much overstated, as 
I will explain. The engines weigh 16 tons; some of the goods engines, that 
go at an inferior rate of speed, weigh 18 tons, and even sume passenger еп. 
gines ton; hut we will assume them to he 16 tons. If they are working 
upon six wheels, supposing the weight to he uniformly distributed in the 
first instance, that will give 22 tons upon each wheel of the engine; but the 
weight is not uniformly distributed amongst the whecls; the greater portion 
of the weight is thrown upon the middle wheel, that is, the driving wheel ; 
there is prohahly 23 tons upon that, therefore there will he seven tons uprn 
thetwo. Ina goods wagon running upon four wheels, we frequently have 
six and seven and eight tons weight, which alone comes to twa tons per 
wheel for the eight tons; they frequertly exceed that: sometimes they cerry 
10 tons, that is too mneh, hut they will load them in that manner. А foure 
wheel goods track is by по means so long as the engine, because the length 
of a gands truck is probably only nine feet, whereas the length of the engine 
is donble that, The motion upon the railway depends very much indeed 
upon the distance between the extremities of the axles, that is, an engine 
having axles 12 feet apart runs infinitely mare steadily than a goods wagon, 
which has axles placed only five or six feet apart; the goods wagon also has 
the goods elevated, and certainly the quantity is considerably higher than it 
is in the engine, and thereby the gnods trains moving quickly along railways 
do far more damage than the engines themselves, and the injury to the rails 
becomes very much aggravated by high velocities; and therefore that is one 
reason why | maintain, that supposing the atmospheric system to be suscep- 
tihle of higher velocities than the Incomative, it would give rise to a greater 
wear and tear, and instead of requiring only light rails, 1 give it as my de- 
cided apininn, that in the end they would require rails fully as heavy, be- 
cause the engines do not in my opinion do the mnst harın to the rails," 


Newcastle and North Shields Railway— ( Nicholson.) 


“ We ran, in the year 1814, an average of 23 trains each way per day; and 
іп 1812, 22 trains. Not quite half-hour trains throughout the whole бау; 
from 12 to 2 they are hour trains, hut excepting those they are half-hour 
trains, I have kept а very accnrate account for the years 1843 and 1844 of 
the expense per mile. И 1843 it was 6:75d. per train per mile; in 1814 it 
was а fraction less, it was 6:224.; the length of the railway is 7 miles.” 

North Midland Railway.— Calculations and estimates with a view of show- 
ing that the whole cost of working the North Midland tine as a locomotive 
tine із than the BARE INTEREST OF MONEY НАР IT BEEN LAID DOWN UPON 
THE ATMOSPHERIC PRINCIT'LE—( Stephenson ) 

“Ona line such as the Midland, I apprehend they must have a diameter 
of tnhe of 15 inches, therefore it wanld hardly admit of any reduction below 
what Mr. Samuda has stated, if the atmospheric were applied to that line, 
That is a line of great thoroughfare, the trains acquire great velocity and 
carry heavy loads: the cost of the Midland locomotive power cames to 2401. 
per mile per annnm;* if we take 6,0004 a mile, which was Mr. Semuda’s 
estimate for a single line of atmospheric, at five per cent. as heínre, here is a 
eum again exartly similar to the snm upon tbe Yarmouth and Norwich, ex- 
cept that the application of the atmospheric system might, if it had heen 
contemplated origivally, have redn ed the cost of the original works, bat as 


* The 2107, per mile for locomotive pewer on the M dlard is just four percent. од 
the 6,0007. cost of the atoiospheric line per mile. 
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it stands now I am making the calculation; therefore the whole cost of 
working the locomotive line as it stands now, is less then the bare interest 
of money upon the atmospheric. j 

“You have stated that if the Midland Railway had originally been intended 
to he worked by atmospheric traction, a great saving might have heen made 
in the construction account; can you give any estimate of what that woald 
have been ?—1t is exceedingly difficult ; 1 made an attempt the other day to 
remodel the London and Birmingham line, supposiog I had to arrange that 
rgain de novo for the atmospheric system, but I found that it would ocupy 
more time than 1 had to spare to make a model of that. kind for 20 miles, in 
order to compare it with the expense of the line as it stands now; but there 
are a few considerations which will satisfy the Committee. 1 think that a 
very large reduction is not (о be expected; though you may diminish the 
cuttings and emhankments very materially, a large proportion of the bridges 
must remain; some of them will he augmented iu expense, and some will be 
diminished; for instance, all the river bridges must remain pretty much the 
same, except that they may not be so high; all the hridges over canals, and 
aver most of the turnpike roads; in fact, the greater nuinber of the bridges 
must remain the same. Bat in order to show in few words that the reduc- 
tion could not have heen so very large if the cuttings and embankments were 
entirely taken otf the Birmingham; supposing there were none at all, which 
could not he the ease with the atmospheric, they only cost from 7,000/. to 
8,000/. a mile; that is, supposing the surface of the country to he absolutely 
level, and that therefore the cuttings and embankments were entirely cau- 
celled, the deduction would not be very much more than the additional cost 
of the atmospheric in the carrying establishment, and that is the case that ] 
made out in my report: I assumed that the London and Birmingham line 
might have heen made fnr 8,0007, a mile, and I am confilent that | assumed 
that figure in favour of the atmospheric rather than against it.” 


(To be continued.) 


AMALGAMATION AND LEASING OF RAILWAYS. 


The multiplicity of plans and projects to prevent and promote 
competition and combination, by the advocates of either side, and the 
present complex nature of the arrangements of the different Railway 
Companies as they at present exist, induced me, for my own informa- 
tion, to compile from the various documents within my reach the fol- 
lowing remarks on the subject of the beading of this paper, and I send 
it to your valuable Journal as a continuation of my former Notes. 
We have now the declared opinion of Parliament and their organ the 
Buard of Trade, as also that of the recent experience of the dilfvrent 
companies, learnt in their late arduous contests in the Session of Par- 
liament now closed, and declared by their different chairmen at the 
half-yearly meetings. The Chairman of the Birmingham Company 
states that * Experience had hitherto been entirely against the hypo- 
thesis of competition, for in all large undertakings an increased num- 
her of companies had uniformly led to combination and an increased 
scale of charges," The Chairman of the Croydon states that “it is 
likely the companies will combine with advantage to themselves and 
to the public." The evidence of other parties who were examined 
before the Select Committee of the House of Commons is equally 
conclusive in favour of the hypothesis that companies would not com- 
pete, but come to an arrargement, and that by economy of manage- 
ment and avoid.nce of ruinous competition, and that by vigilant con- 
trol, the public may get their share of the benefit, and the railway 
system be extended into rural districts by the extension of lines al- 
readv in existence, Тһе Board of Trade in their Report dated Мау 
7, 1544, under the term Amalgamation Bills inelude “all applications 
to Parliament for powers either to consolidate the stocks of two or 
more independent railway companies, or to authorise the purchase or 
leasing of опе railway by the proprietors of another, or in any other 
way to transfer the control and management of a railway from tlie 
bands of the company to wliom it was originally intrusted by Parlia- 
ment to those of another company constituted for different purposes ;” 
and report in favour of the lease to the Midland of the united com- 
panies of Виши ат and Gloucester and Bristol anı) Gloucester, and 
in favour of the union of the Sheffield and Rotherham with the Mid- 
land, alsu in favour of the union between North Shields and Newcastle 
and Berwiek, aud the union of the Whitby and Pickering with the 
York and North Midland. The Board of Trade report against several 
other intended amalgamations, and amongst others the amalgamation 
of the Bolton and Leigh, Kenyon and Leigh Junction, North Union, 
Liverpool and Manchester, and Grand Junction Companies, which has 
however obtained the sanction of Parliament, as also the union of the 
7t. Heleu's Canal and Railway.* 


_* Ín the Session of 1845 an Act was passed callad “А Bill to restrict the powers of 
Selling or Leasing Railways contnined in certain Acta of Parliament relating to auch 
Railways;” In which lt is required to have а distirct provison in some Act of Рага. 
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The following have ceased to exist ав independent Lines. 


Ashton, Staleybrldge and Liverpool Junc- Leeds and Selby 
Uon Leicester and Swannington 
Aylesbury Liverpool ипе Manchester 
Ballocbney Lowestoft Ra уау 
Birmingham and Gloucester Munches'er Kelton and Bury 
Blackburn, Burnley and Accringtan and Manchester, Bury and Rossen lale 
Calne Extension Midland Counties 
Blackburn and Preston Monk and aml Rirklntilloch 
Bolton and Leigh Nurthern nnd Eustern 
Bolton and Preston North Midland 
Branding Junction North Shiulds 
Bristol nnd Gloucester NorsIch and Brandon 
Canterbury and Whitstable Northern Union Rallway. 
Chester and Crewe North Union 
Croydon and Epsom Sheffield and Rotherham 
Durham Junctcn Slamunnan 
Edinburgh and Dalkeith Stanhope end Tyne 
Grent Western Union West London 
Kenyon and Leigh Whitby and T ickering 
Lancaster nnd Preston Yurmonth and Norwich 


Previously to the Session of 1514 the Eastern Counties leased. in 
perpetuity the Northern anl Eastern line аба certain rent, with a 
participation in profits if they exceed the amount lixed as rent; this 
arrangement took place Jan. 1,1544. The York and North Midland 
purchased the Leeds and Selby Nov. 17, 1543, and have since pur- 
chased the Whitby and Pickering fur their Scarboro Branch at a fixed 
sum. The Manchester and Leeds bought the Ashton, Staleybridge 
and Liverpool Junction, whose Act received the royal assent July 19, 
1515. The Bolton and Preston line amalgamated with the North 
Union in the Session of 1813, and the latter line Nov. 9, 1844, amal- 
gamated with the Liverpool and Manchester, which last line had pre- 
viously purchased the Bolton, Kenyon and Leigh Railway, and is now 
itself uniting with the Grand Junction Railway, which latter line in 
1540 had bought the Chester and Crewe line, 

Lhe Lancaster and Carlisle (698 miles) have purchased in fee 
the Lancaster and Preston (20 miles 18 chains) at 5 per cent. on 


ment specifying Ше Railway ta be leased, aold, or trausferred, and the party by wham 
auch may be accepted. And on the 10th July, 1515, by a Minute of the Lords of the 
Committee of Privy Council for Trade, the Railway Department was reconstituted, and 
now the Railway business is to be managed by the Lorda af the Privy Council in the same 
manuer na the ordinary business, and no reports nre to be prepuredt for Parlinment, but 
copiez of the plans and u written deser ption of the course of an intended railway, as also 
n sketch on an Orduunce map are td be Ceposited with the Board as heretofore, and the 
Boaril witt report to Parliament, if they see ht, any unusual departure trom ordinary cus- 
tom, without presuming an opinion on the actual or comparative merit of any railway 
acheme, and will publlah their intention of prepuration of any nnunte Ja the Gnzette for 
the Juformution ot those whom it may сппсегп. Hy aretura to an order at the Commons, 
dated Aug. 4, 1845, of the Railway Bilis and projects, classified in thelr groups, which 
have been considered by the committeea to whom they were referred, I find 28 projects 
unsupported, 23 rejected, 3 drapped, 31 withdrawn, 3 considered, 16 postponed, 14 lost on 
standing ardera, 136 recommended. Both Honaes of Parliament have made provision far 
Ше Mils before the different Committees to take up their present state of forwardness at 
the point they sre naw at in the Session of 15465, but It ia conaidered of little advantage to 
the ditferent schemes. 

The result of the decislons of the Committees of the House of Commons as compared 
with the now detunct department of the Волга of Trade із, that 16 were decidedly sgainat 
thelr recommendstion, 3 with them, and 4 partly fur and partly against. The linea 1n 
which the two hodiea agree are the Belfast and Ballymera, the Monmouth and Hereford, 
and the Soutb Wales; and those in whicb they partially agree a e the Dubila and Bel- 
fast Junction, the Leeda and West Riding, the Newry and Enniskillen, and the Liverpool 
and Manchester. The general Acta of Parliament referring ta railways are—Aug. 14, 
1538, * An Act to provide for the Conveyance of the Maila by Rallwaya 2” Ang. 10, 1840, 
“An Act for Regulating Railways ;"" Ju y 30, 1842, * An Act for the better Regulation of 
Railwsys, and for the canveyatce of troops;?! Aug. 9, 1544, "An Act to nttach certain 
Coaditiona to the Construction of future Railwaya suthorised or to be authorised by any 
Act of tLe present or ancceeding Session of Parliument, and for other purposes in relation 
to Railways ;" Sept. 5, 1844, "Ап Act for the Registration, Incorporation, and Regula- 
tioo of Joint Stack Companies ;” Sept. 5, 1844, “Ап Act for Facilitating the Winding-up 
the Atfaira of Joint Stock Companies unable to meet their Pecuniary Engsgements." The 
dates ot the Reports of the Select Committee nie— First, April 26, 1830; Second, Aug. 9, 
1839; Third, May, 1540; Fourth, July, 181%; Fifth, July 10, 1844; Sixth, July 22, 1544. 

The lines of 1543 and 1544 were mare or less competing and lnjurions to existing in- 
terests, and the Select Committee ou competing lines excluded from the Committees oa 
hailwsys АН Таса) and individual inter: sta, and the Board of Trade expressed n decided 
opinion sgainst amalgamations and branch extensions that might impede new und legiti- 
mate enterprises, ва that the present feeling, as in the case af the London aud York, 18 
decidedly more in favour of new companies tban inclined to vested interests. 

The first Act of Combination was the sale of the Chester and Crewe, in 1240, to the 
Grand Junction Railway; und nothing intervened until in Oct, 25, (843, the Eastern 
Counties leased in perpetuity the Northern and Eastern, so that the extensive combina- 
Чоп has been the rapid work of епу 19 months; and the Hu son Bay Compuny's fi st 
wark was the purchase of the Leeds and Selby tor the York and North Midiand, Nov. 17, 
1513. Тһе ditferent forms under which it has been accomplished are—direct purchase 
Гог a fixed amount; leasing in perpetuity at a fixed rent and participation of profits; 
leasing for a fixed period, terminable at the option of either party on notice at certain 
periods, with a finctuating rent depending on tlie іпегензе of the weekly receipts; leasing 
оп a fixed amount and participation in profit up to a certain. per centage, with the option 
of purchase when the amount arrives at the fixed per centage; lease in perpetuity with 
option of purchase аба fixed period at a certain maunt; amalgamation of interests with 
the foregoing, any protit fur a fixed period and au unequal per cautage on the receipts ; 
a consolidation ot interests with instant admission into stack at a certain depreciated per 
centage; a consalidution of interests by the crention of stock with a guaranteed dividend . 
for a fixed period without participation of profits; leasing far a limited period at an In- 
creasing rent, incrensing nt. fixed. periods at dilfer.nt per centage on the gross receipts. 
In the enumeration af the dates of the Reports of the Select Committees, I һауе omitted 
those for Railways In Ireland, uppointed October 1835, re-appointed November 1837 ; 
date of First repait, March 1847; Second, Nov. 1828; also the Report of the Committee 
әп the best line between London, Edinburgh and Glasgow; as also Capt. Alderson’a Re- 
port on the Brighton lines, mal the appointment of а Royal Commission on the Gauges, 
July 5, 1815. 
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£400,000 from Sep. 1816, and to be paid 6 per cent. should the Car- 
lisle pay that amount; the North Union and Grand Junction take 
shares in the last line to £315,000. 

The Lendon and Croydon have, Aug.22, 1844. bonght the Croydon 
and Epsom atmospheric, aud propose an extension from Epsom to 
Portsea and Portsmouth lines, also 4 of the branch of the South 
Eastern Company to Brieklayers’ Arms. 

The Norfolk Вайтау is composed of the late Norwich and Brandon 
and Yarmouth and Nurwieh railways, and has received the Parlia- 
mentary sanetion, and they propose to lease the Lowestoft Railway 
and Harbour, for which an Act is obtained, and to make arrangements 
with the proposed Diss and Colchester and Wells and Dereham Com- 

anies. 
| The Newcastle and Darlingion Junction purchased the line of the 
Durham Junction for £88,500, as also the Drandling Junetion line for 
£45 per share, and have a perpetual lease of the Neweastle and Ber- 
wick line at 5 percent, with which latter line the Newcastle and 
North Shields line is amalgamated at par. The two latter companies 
are guaranteed 5 per cent. on the share capital for 3 years, with a 
right to require the Neweastle and Darlington to take a lease in per- 
petnily. 
^ North British have purchased the Edinburgh, Dalkeith and Fisher- 
row Braneh for £113,000 (92 miles), and are negociating for Leith 
Вгапеһ, whieh is in the hands of other parties, they also subscribe 
£23,000 to the Edinburgh and Northern line through Fife, and have 
extended their Dalkeith Branch to Hawick and Galashiels. Share 
capital £8U0,000; loans £266,666; length 62 miles; Haddington 
Braneh 43 miles. 

The East Lancashire, formerly the Blackburn and Preston, (95 miles) 
whieh obtained an Act June 6, 1314, has been amalgamated оп equal 
terms with the Manchester, Bury and Rossendale, date of Act July 4, 
1814, and Blaekburn, Burnley and Acerigton aud Colne Extension. 
It is proposed to extend the Rossendale from Rawtenstall to Bacup, 
The Company is favourable to the proposed Clitheroe Junction and 
Liverpool, Manchester and Great North of England Junction. 

Ballochney Railway (53 miles) is amalgamated with Monkland and 
Kirkintilloch (103 miles) and Slamannan (124 miles) Railways. ln- 
terest at 34 per cent. to be paid to each company; the latter company 
to have no profit fur two years, and the profits to be divided ufter- 
wards 'n the following hundreth parts—the first company 46, second 
43, and third 1]. 

The Hayle Company is negociating for sale of the West Cornwall. 

The London and Brigh:on have purchased the Brighton and Chiches- 
ter at £12 tUs. per share premium, also the Brighton, Lewes and 
Hastings at £7 per share premium, and propose a branch from the 
Three Bridge Station to Horsham, also an extension from Chichester 
to Fareham and Portsmouth. 

The South Western (76 miles 55 chains) have purchased for £75,000 
the Guildford Junction Railway (6 miles), aud obtained an Actin 1544 
to make a branch (21 miles) from the Basingstoke station to Salisbury. 

The Midland Railway Act May 10, 1544; amalgamates the North 
Midland (72 miles 29 chains), Midland Counties (47 miles 36 chains), 
and Birmingham and Derby (38 miles 68 chains) Railways, and the 
united companies have purchased the Sheffield aud Rotherliam (5 miles 
26 chains) Railway on perpetual lease at 6 per cent, also the Leicester 
and Swannington (16 miles 5 ehains) Railway for Е 140,000, for which 
they pay 8 per cent, with the power of redemption at the end of З 
years at the rate of £100 per share. They guarantee the Barnsley 
Junction 5 per cent. on their whole and 4 per cent. on their half shares, 
aud the Erewash Valley (13 niles, 5 miles braneb) 6 per cent.; and 
have obtained Extensions from Nottingham to Lincoln (33% miles), 
and from Syston to Peterborough (47% miles); and have taken pos- 
session of the united Birmingham and Gloucester (51 miles 30 ehains) 
and Bristol and Gloucester (22 miles 10 chains) companies, which 
they have agreed to lease at a fixed rent of 6 per cent. on £ 1,500,000, 
with power to purchase in З years at 6120 fur £100 stock, and the 
last two companies have taken the name of the Bristol and Gloucester 
Railway Company (353 miles). Тһе above eompany with others has 
jointly agreed to purehase tlie Great North of England line for £250 
per share. 

The Great Western (118 miles) amalgamated with the Great Western 
Union (18 miles) 1844, also with the Oxford Branch (9 miles), and 
have a lease of the Bristol and Exeter (74 miles), and own the Chel- 
teoham aud Gloucester (18 miles) jointly with the Birmiogham and 
Gloucester Railway, and contribute £150,000 to the intended Ply- 
mouth and Exeter or South Devan line (543 miles), and also сорігі- 
bute to the intended South Wales line (1822 miles, £2,800,000) for 
which an Act was obtained in 1845, and have made arrangements for 
а permanent lease ol the intended Oxford, Worcester and Wolver- 
hampton (1034 miles, £ 1,500,000) and Wilts, Somerset and Wey mouth 
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(1293 miles, 1,500,000), for which latter lines the Acts have been 
obtained in the Session of 1542; and they have purehased the Berks 
and Hants (39 miles, £400,000), the Oxford and Rugby (503 miles, 
£600,000), and the Monmouth and Hereford (361 miles, £ 350,000), 
for which also Acts have been obtained in the Session of 1815; and 
they project lines from Oxford to Worcester, and from Oxford to 
Cheltenham (20 miles), aud from Worcester to Port Dynllaen, 

The бош) Eastern and Dover (66 miles 20 ehains) rent the Canterbury 
and Whitstable (63 miles) at £12,000 per annum, and extended their 
own line hy the Maidstone Branch 19 miles, which was opened Sep. 
1814; and in 1544 they obtained ап Act for Branches from the Ashs 
ford statiun to Canterbury, Margate and Ramsgate, 32 miles 65 chains 
in length, at an estimated cost of £400,000; and in the Session of 
1515 they obtained an extension of Margate and Ramsgate to Deal 
and Canterbury, of 93 wiles, at an estimated cost of £157,000, and 
for improving their line from Tunbridge to Tonbridge Wells, and fur 
an extension and widening of the London and Greenwich (3 miles 60 
chains), which they had leased fur 999 years and obtained possession 
of on the Ist of Jan. 1541. 

The Chester and Birkenhead are now an independent company, and 
have £350,000 іп the proposed Birkenhead, Lineashire and Cheshire 
Junetion, which latter company had proposed to amalgamate with 
them, whieh has also the former vale to the Chester aud Holyhead 
Тш өту, for Ше sum of £500,000, have fallen thiough, or aot taken 
effect. 

The Sheffield and Manchester have repudiated a proposed lease by the 
Midland and Mauehester and Birmingham. Length ef line, 40 miles 
66 chains, only open partially. They guarantee 5 per cent, in 
in £200,000 to the Bainsley Junetion, and lease the Sheffield and 
Lincolnshire Junetion at 4 per cent and division of profits. 

Chester and Holyhead, obtained an act in 1541, with the exception of 
the crossing the Menai Strait, whieh was ob‘ained іп the session of 1815. 
Length of line 81% miles. The London and Birmingham subscribe 
£100,000 towards the capital. А braneh 10 miles to Mold is pro- 
posed, and £300,000 stock has been taken in the Ellesmere апа 
Liv rpvol and Birmiugham Junetion Canal Companies, which are 
proposed to be converted into railways, and shorten the distance be- 
tween Chester and Holyhead. Capital £2,100,009 in shares, and 
loans £700,000. 

The York North Midland (23 miles 11 ehains) opened June, 1940), the 
Company by Act 1544, have purchased the Leeds and Selby Railway, 
as also the Whitby and Pickering, а liue 63 miles long; for £30,000, 
and have extended their line to Searburongh 43 miles, The return 
of the Leeds and Setby only amuunted to £6 a-week, and 14 miles of 
itout of 20 have been closed. he above line, nearly 120 miles 
long, is in close alliance with the Midland gronp, the Company have 
intimated the, hope oJ amalgamation at а future day, having already 
leased theHall and Selby line. 30 miles 50 chains long. 

Eustern Counties (51 miles 10 chains, amalgamated with the 
Northern Eastern (53 miles tlehains) January tst, 1844; and, in the 
session of 1541, obtained an extension to Brandon and Peterborough 
(72 miles in length, as also а branch to the Thames, 24 miles, The 
total length is nearly 180 miles, with a share eapital of about five 
millions, and with power to borrow two millions more. 

London and Blackwall (3 miles 93 chains), and, up to 30th June, 
£1,033,951 58. 94. had been expended. The line was opened in 
1511; and, in 1815, an extension was obtained, to join the Eastern 
Counties at Old Ford, commencing at Stepney station; and an exten- 
sion is proposed into South Essex to. Rochford and South End; and 
should the Eastern Counties decline next year the accommodation of the 
distriets towards Loughton, Chigwell, or Epping, it is contemplated 
to be taken up, either by the Blackwall or an independent еоюрапу. 

(Tue Manchester and Leeds (49 miles 76 ehams) opened theirs 
March I4th, 15411. In the session ol. 1544, an aet was obtained to 
make a braneb, 63 miles iu length, to Ashton and Staley Bridge, 
called Ashton, Staley Bridge and Liverpool Junction, Ап attempt to 
amalgamate the Hull and Selby with this line was unsuceessfn!, 
Numerous extensions are proposed, and sums subscribed tu projected 
lines, requiring an additional capitat of £1,735,000. The amount 
expended to December, 1544, was £3,293,716. Ап amalgamation, 
from January, 1543, with Manehester, Bolton, and Bury (10 miles 
long) and take shares in the Manchester, Bury, and Rossendale. 

Н. Manchester and Birmingham, 31 miles long, opened [Oth May, 
1812. This company, in conjunction with Midland, proposed to take 
а joint lease ol the Sheffield and Manchester line, which lias not been 
carried out. This company guarantee 4 per сеш. to the proposed 
Manchester and Bixtun line, and take shares to the amount of 200 in 
the Trent Valley line. In three years the line will be amalgamated 
with the London and Birmingham, although some of the sharenolders 
wish it to remain an independent line, propose to lease the intended 


NEED 


18456.) 


Bixtan line at 4 рег cenl., and parlieipation of profils up to 6 per 
cent, and the option of purchase. 

S. Newcastle and Darlington (23 miles in length) originally called 
the Northern Union, opened 150) June, 1544, the Company have 
bought the Darliam Junetlon for £38,500, as also the Brandling June- 
tion, for £55 per share, and purpose to lease the Northern Counties 
and Berwick line at 5 per cent. with whieh liue is umalgated the tute 
North Shields line. "The line was leased at G per eent, on a capital 
ef £500,000. The amount of £30,009 was contributed as follow ; 
Great North of England, £5030; West North of England, £5909; 
North Midland, £5000; Middle Counties, £3000; Manchester аш! 
Deeds, £3000; Brandley Junction, £750; Durham Junetion, 750; 
Newcastle anid Carlisle, 500; these were found to be tuo inauy in- 
terests, and the gnarantee was abandoned. 

Newcastle and Curlisle (61 miles D7 ehains) opened June 18th, 
1589. 

Maryport and Carlisle (28 miles 3 chains) opened January, 
1515. Share capital, 297,916. Loans, 99,000. 

Preston and Wyre (19 miles 60 chains) opened 20th July, 1540. 
Share eipital, £309,090. Loans, £100,000. 

London and Birmingham (112 miles 10 chains) opened Sep- 
tember, 1535. Leamington and Warwiek branch (9 miles) opened 
Deeember, 1811: and the Northampton and Peterborough braneh, 
opened 1515, 44 miles long. The Aylesbury line, 7 miles long, leased 
for 7 vears, from June, 1841, at a rent of £2000. The West London 
(54 miles) was transferred for £50,000, on lease for 999 years, at a 
геп of a quarter of the gross proeceds; in three years hence, it is 
proposed to amalgamate with the Birmingham and Manehester, and to 
sent the proposed Trent Valley line, sharing the sime dividend as the 
parent line. here is subscribed to the Chester and Holyhead a million. 
The Maneliester and Birmingham have 3539 shares, of £20 eaeh, in 
the proposed Trent Valley. 

Stockton and Hartlepool (SX miles long) made without an act, the 
Company have leased the Clarence liue. (36 miles long) fur 21 years, 
at per cent, on the gross receipts for Ше 7 years, at 70 рег сец. ; 
less the coal haulage, for the fourth and subsequent vears. The West 
Durham line (53 miles long) to Crook and Billey row, joins the Byei’s 
Green branch of the Ciurenee. The Clarence is the only line that as 
yet has been offered to publie competition by the hammer. The 
Clarence liue is also joined by the Durham and Sunderland. (16 miles 
long). The other isolated line of the campany of Dorham are the 
Hartlepool Railway and Dock (15 miles), and the Ромор and South 
Shields, about the same length. 

Stockton and Darlington (54 miles long) opened September, 
1825, und the parent of publie railways. The Blaek Branch ts joined 
by the Bishop Auckland and Weardale Railway, a line 83 miles long. 

Glasgow, Paisley, Kilmarnock, and Ayre (49 miles long) opened 
through 12th August, 1510, Ше Company have an aet for a line to Cur- 
nuek, and leased in perpetuity the Kilmarnoek and Troon Railway, 
and also, when made, of the Glasgow and Belfast Union, at 4 per 
cent, and an equal division of profit, under deduetion of 331 for 
working expenses. Advantage is antieipated by the iutended con- 
struction of the British and Irish Union Байлау, from Portpatrick to 
Duinfries; and it is proposed to lease the intended Glasgow, Dam- 
fries and Carlisle line, which joins the Cumnock branch, 

Tuff Fale (24 miles) from Cardiff to Merthyr Tydvil, opened 12th 
April, Ibil. dt joins the Aberdare line at Navigation Henge, 16 
miles from Саг), for whieh ао aet was obtained іш session 1815. 

Dublin and Kingston (6 miles 4 ehains) opened throughout Decem- 
ber, 1531 Share capital £200,000. Loans, £152,000. ‘This Company 
bought the Kingstown and Dalkey atmosplierie line, and proposes to 
extend it to Bray. 

South Devon (51% miles long) with a 7 feet gauge, and оп the 
atmuspherte principle, commences at Exeter, and terminates at Ply- 
mouth, Share eapital 1,100,000. Loans, £330,500, if whieh 
£100,000 is contributed by the Great Western, Bristol and Exeter, 
and Bristol and Gloucester. The wurks are in progress. Tue royal 
assent was given to bili 4th July, 1544. 

Eastern Union (17 miles long) from the Eastern Counties at Col- 
chester, terminates with junction in the Yarmouth and Norwich, 
passing through Ipswich and Stowmarket, with a branch to Bury St. 
Ediond's. The Eastern Union Extension line from Ipswich to Bury St. 
Edmond’s, is an independent company; but promoted by the same 
parties. ‘Phe astern Counties line offered to take the line at par; 
but the offer was indignantiy refused; and the Eastera Counties, in 
conjunction with the Yarmouth aud Norwieh, projected an intended 
line, called the Diss and Colchester, as they had also previously done 
to meet the Eastern Union by һгапеһ‹в to Last Dereham and Diss, al) 
of which have miscarried. Тһе Yarmouth Company obtained an ac 


-in 1545, for a brauch from Wymendhain to East Dereliam and Wellst 
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The share capital of the Eastern Union is £200,000; and loans, 
£26,050 ; and the royal assent was obtained 19th July, 1811. The 
capital of the Eastern Union Extension is £550,000, Juseph Loeke 
is епріпеег, 

Luds and Bradford (14% wiles) is іп junetion with the North 
Midland, aud terminates at Bradford, Royal assent, 4th July, 1814. 
Share capital £100,000, Loans, £133,333, 

North Wales Mincral (11 miles) at Chester is in junction with 
Chester aud Holvhead. Received the royal assent Avgust 6th, 1514. 
Share eapital, £120,000, Loans, £10,000. 

Whitehaven and Maryport (12 miles) in junetion with the Магу- 
port and Carlisle, Received the royal assent 39th June, 1514. Share 
сарі, £100,000. Loans, £33,000, 


BHITISH ARCHEOLOGICAL ASSOCIATION, 


The following are the most interesting of the proceediugs of this Society, 
at the annual meeting now terminated, 

THE CHUKCI AND HOSPITAL OF ST. CROSS, 

Sept. 9.—4 party paid a visit to St. Crass, the hospital aud the beautiful 
church attached, and examined its architectural features, St. Crass is 
ubout a mile from Winchester, situated in a valley, and presents a very 
picturesque object from the neighbouring hills, the scenery around being 
beautifully varied by the winding of the Itehen River and its tributary 
streams, The hospital was founded by 1Тешгу de Blois, Bishop of Wine 
chester, and brother of King Stephen. Іп the course of tane its charitable 
purposes were diverted from their original benevolent purpose, but were 
folly restored апа added to hy William de Wykeham апа his suceessor, 
Cardiual Beaufort, particularly in the year 1441. During the wars of 
the Roses, it sull'ered greatly, and at the Reformation a great number of 
its remaming possessions were sequestered and alienated. The hospital, 
though cunsiderably diminished іп Из revenues, sull maintains a master, 
steward, chaphn, and thirteen brethren. The chureh, chiefly of Norman 
archileeture, was built in the reign of King Stephen, in the form of a cross, 
with a tower in the centre. The length of the church. is 160 feet, and its 
breadth 120 feet. lt possesses features of all the different styles of Gothie 
architeeture, aud іп the examinatiou of its details, the differences of the 
styles pointed out hy the gentlemea above mentioned, allorded a most 
pleasing. instructive, aud interesting lecture to all present. ‘The chivron, 
the pellet, the billet, aud other peeuliar ornaments of Norman arehitecture, 
are here executed in a very superior style, There are one or two good 
brasses, particularly that of Johu de Campden, and some very peculiar 
encaustic tles, inscribed “ Have mynde,” said to be for Ше purpose of 
reminding the brethren of their duty of praying for the dead. There is an 
old leaden font, but a basin is now used within it. There is some fiae 
old stained glass, sadly jarred by the contrast of some very poor new work. 
One of the must curious features, isa triple-headed Norman arch, with 
the zigzag moulding, іо the outer wall of the corner, between the chancel 
and north aisle, Its origin is supposed, by Mr. Biore, to have risen from 
the want of space, otherwise unattainable in making an entrance to the 
chureh, which had since been closed up, 

Winchester Cathedrul.—Professor Willis’s Lecture. 

September t1.—At half-past 11 the St. John’s room was erowded to 
hear Ше Jecture of Professor Willis, проп the Cathedral. The Professor 
repudiated the idea of any of the Saxon foundation of Ethelwood re- 
maining, and attributes the remaining portion (о the time of Walkelyn, the 
Norman bishop, appointed by William the Conqueror, 1t was a general 
rule with the Norman bishops to pull down their cathedrals, aad rebuild 
olbers in their place, The Professor quoted a chronicle eutitled “ The 
Annals of Winton," to show that Bishop Walkelyn “destroyed the whole 
of the old church in a year, with the exception of the apse and the high 
altar," and again, “ the succeeding year, the relics of St. Swithin were re- 
moved from voder the high altar," which of course involved its destruc- 
tiou. lo regard to the statement that the tower only was rebuilt by 
Walkelyn, this was satisfactorily auswered by the legend that the tower 
fell in consequence of the burying under it the remains of William Rufus, 
who died without receiving the last rites of the chareh, and who was also 
a king of bad reputation, Now, Walkelyn died eleven years before Rufus, 
cousequeatly could not have rebuilt the tower, which was most likely done 
out ot the funds left hy Walkelyn for the repairs of the cathedral. The 
Professor alluded to the fall of the tower of Ely Cathedral, built by Simeon, 
the brother af Walkelya, and most likely by the same hands, and under 
similar direetians, and con ended that both towers fell from the piers 
being too infirm to bear their weight, aud this accounted for the iminense 
size of (he present piers, being as much too large as the others had beea 
too small, aud it was fiom the faults thus committed on both sides that the 
medieval architects Jearned those true and beautiful propositions which 
were now so admired by all who viewed them with апу tuterest. The plaa 
of the crypt showed that Walkelya’s choir was the same size as the pre- 
sent. From examinations that had been made under the auspices of mem- 
hers of the assuciation, a bed of concrete had been found, which proved 
that it was originally intended to have towers at the west front, making 
the nave fifty feet longer Шап at preseut. In 1202, according to a Ms, in 
Queen's College, Oxford, Bishop Lucy built the aisles aud vaulting out- 
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side the Lady Chapel. In 1370, Bishop Edyington left a sum of money 
for the completion of the nave. In 1357, William of Wykeham was ap- 
pointed architect by that bishop; and, having thus brought down the 
building to the time of William of Wykeham, Ше Professor read a long 
extract from the will of William of Wykeham, showing what had been 
done, leaving funds behind him for the work. Professor Willis entered at 
great length into the alterations made hy that prelate, and, with the assist- 
ance of plans, easily made his andita:s comprehend his meaning, and 
enabled them to appreciate, not only the talent of that learned prelate, bnt 
the research of him who, by infinite trouble and examination, now afforded 
them the means of doing зо. There was no his'orical account left of the 
choir, but from its heraldie decorations, they were enabled to place the 
date duriog the time of Bishop Fox and his cortemporaries. 

At the conclusion of the lecture, the Marquis of Northampton proposed, 
and it was carried amidst unanimous cheering, the cordial thauks of the 
meeting to the Professor for his trnly excellent lecture. 

Mr. C. R. Cockerell then read a very interesting paper оп Ше twa St. 
Mary Winton Colleges, highly eulogistic of the talent displayed by William 
of Wykeham in those two buildings. 

At the conclusion of the President, and a large number of members 
accompanied the lecturer to the college in Winchester, aud pointed ont 
the beanties and peculiarities of the prelate’s style of architecture on the 
spot. Some few then visited Wolvesley castle ; and at 4 o'clock Professor 
Willis accompanied a very large party aver the cathedral aud almost re- 
peated his lecture, proving his deductions, aud showing the method of his 
research іо а manner most gratitying to those who had the pleasnre of 
accompaoying him. 

PORCHESTER CHURCH. 

September 13.—A large body of the members visited Porchester. 
The cburch is within the walls of the castle, and has a Norman west front 
of considerable richness, which has undergone less alteration than any 
similar structure we have in England of the same date. In fact, if we 
except a little work abont the coping, which has not however changed the 
pitch of the gable, it may be looked проп as an untouched specimen, 
The nave, central tower (which is low and massive), and north transept 
are also pure Norman. The sonth transept has been destroyed, and the 
chancel shortened at a late period. Тһе foot is a very fine опе. It was 
the church of the priory founded by King Henry 1. within the walls of the 
castle, aod removed about twenty years afterwards to a more peaceful 
situation at Southwick, abont three miles distant, Ману found time alsa 
to visit the curious little Saxon church at Boarbant, and the fine church 
and house at Titchfield. 

In the eveoing the following paper was read at St. Juhn's room:— 


On Porchester Castle. By the Rev. C. Н. HanTsHORNE. 


The vatural position of Porchester rendered it eligible as an early 
fortress so soon as the Romans had gained a footing in Great Britain ; the 
precise age of it is uncertain; probably later than the works at Rich- 
borough, Pevernsey, and Dover. 

The inhabitants of Hampshire having assisted those of Brittainy in their 
revolt against the youthful Crassus, urged Caesar the following year to 
ondertake the conquest of Britain. Landiug-place doubtful, but it hap- 
pened exactly 1,900 years back. 

In the uncertainty as to the precise dates of the different Roman furt- 
resses on the southern coast, it is esseutial to examine the methads of 
construction employed in the works themselves, since this plan will ex- 
bibit the close analogy and characteristic marks of Roman architecture in 
England with what is observable on the opposite coast, and show that all 
the military works of that age are precisely the same in their principles, 
the works оп tle coast the earliest ; as the conquest of tlie country ех- 
tended, the same quadrangular forms of encampment follow ed i's progress. 

The foundations of these buildings, upon examination, show them to 
have been laid in conformity with the rules given by Vitruvius. The 
towers in the walls, the modes adopted to give them stability, and the 
methods of binding together by means of Roman bricks the bad materials 
employed in the work, are all in ohedience to the precepts of this great 
architect, as shown at Leicester, Richborough, Dover, Porchester, and 
other places. The same system, in fact, prevails from Caerweut and 
Caernarvoo to Dover and Silchester, and from Lillebonne and Soissons to 
Auton, in France. The duribility of these tiles is occasioned by the clay 
having bcen thrown up a long time previously to its being used. 

. Тһе more important question of cements was next entered upon, from 
which it appeared, by a careful analysis having been made of several, 
they were found to agree with the rules of Vitruvius, and moreover 
showed that their peculiar hardness depends upon their coarseness, 
which hastens chrystalization, and causes the latent cohesiveness of the 
slacked lime to be brought iuto actiun, so that the mass becomes more 
perfectly carbonated. 

By tbe application of this hind of inquiry it is found that Porchester 
still exhibits, notwith:tapding the continued repairs it has undergone from 
the reigo of Henry ЇЇ to the present day, indisputable marks of i's high 
antiquity ; hut there is no connecting link between the genuine Roman 
work of the second century and the Norman keep of the twelfth. This 
keep, which was the temporary residence of King John oo nineteen 
different occasions, gives a curious insight into the domestic inconveniences 
of the early Eaglish monarchs, who when compelled tu stay within doors 
must, of necessity, have passed much of their time in murky twilight, a 
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gloom they tried to dissipate by the great quantity of wiae that was always 
ordered to precede their visits. 

These castles were always held by constables uoder the Crown, and 
garrisoned by his tenants, who were bound to perform service here duriug 
time of war, oo which teoure they frequently held their estates. 

During the prevailing taste for the study of ecclesiastical architecture 
it is to he feared that the military remains of England, which do not make 
the same sacred appeals for preservation, do not receive the attention that 
pairiotism should excite, and thus they are suffered to perish without апу 
exertion been made to record their character. Yet they must ever he dear 
to the history uf our country, as having been at once its terror and safe- 
guard—structures, it is true, that rose at the bidding of ambitious rulers, 
and at a time when the upper classes tyraonically repressed esery exer- 
боп that aimed at extending the oatural rights of society, yet still to be 
preserved. as the memorials of a despotism which civilizatiun lias uver- 
thrown, to shaw posterity that the misery and rapine inseparable from 
feadalism has been transferred from bitter eadurance to the pages of his- 
tory, or the records of national injustice, and to teach them how dearly 
those privileges sliould be cherished which a gracions Sovereign has 
ratified to an united people. Stained as those fabrics may he by the deeds 
of unrelenting and merciless men, still let their tottering walls be kept from 
entire destruction, were it only to afford a sequestered spot where the nn- 
lettered bind may gaze in mute astonishment and moralize, where the 
painter may gather up thase broken lines of beanty that charm and capti- 
vate the eye when traced upon his canvass, and where the exploits of 
chivalry, and the songs of wandering minstrels, and the fictions of legendry 
lore, and the charities of holy теп, may become idealized by the creations 
of poetry. Mr. Hartshorne then referred to various documents, illustra- 
tive of several iuteresting points, as the expense, the pumber of workmen 
employed, &c., and showed their importance and value iu investigations of 
this description. 


MEMOIR OF THE CANAL OF EXETER. 


(Paper read by James GREEN, M. Inst. C.E., a£ the Institute of Civil 
Engineers.) 


Іп 1824 the demands for a more perfect navigation of the Exeter Canal 
became so general, that the authorities were constrained to enter on ап 
entire revision of the works, and as it was evident, for the interest of the 
trade of the city, that facilities should be given far bringing up larger vessels, 
further surveys were made, and on tbe Ist of March, 1821, a report was рге- 
sented, stating that it would be practicable to extend the canal ta Turf, two 
miles lower down the estuary than had before heen contemplated, and to 
which point vessels drawing 12 feet water could navigate on all tides. This 
report was approved and adopted, and the works were soon afterwards com- 
menced. 

In executing these works, it was necessary to carry a considerable portion 
of the extended liae over mud-lands, which were overflowed hy the sea at 
every tide; much difficulty was therefore experienced in maintaining the 
embankments to the required height, and some extraordinary high tides 
and floods which ocenrred, having made extensive breaches іп the shore 
which separates the estuary from the sea near Exmonth, it was found that 
the tide rose several feet higher within the estnary thao it had been accus- 
tomed to do before these breaches in the sands of the shore had occurred. 
In consequence of this, it became necessary to raise the embankments over 
the mud-lands 3 feet higher than had heen originally intended. 

The raising of these hanks, on such a fonndation, was а work of consider- 
able difficulty and expense, and it could only proceed slowly; hut its comple- 
tion being imperative, it was accomplished by the persevering energies of 
the Chamher. This induced the idea and the determination of increasing 
the depth of water in the сапа! to 15 feet, and of constructing the entrance 
lock at Turf, of dimensions adapted to vessels drawing 14 feet of water; 
lience also arose the necessity of adapting all other parts of tbe canal to ves- 
sels of that class. These works would have been in a great measure useless, 
unless the larger class of vessels could arrive at the river basin at Exeter; 
an entire new and walled basin, capable of accommodating such vessels, in- 
dependently of the river, was therefore made at the upper end of the canal, 
close to the city, and was opened for trade on the 29th of September, 1830. 
Experience has shown, that this increase of the depth of water in the canal 
was nut greater than was necessary. It was found during the pragress of 
the works, that as the deptli of water in the canal increased from time to 
time, the demands for a still greater depth became more urgent, and the suc- 
cess of the exertions of what may almast be called a private corporate body 
“іп a corner of the kingdom,” is proved hy the fact that the revennes of 
the canal bave trebled since the commencement of the extension of the 
works. 

The Entrance Lock. 

The excavation for the entrance lock at Turf proceeded very favonrably 
tlirough a stiff alluvial clay, withont water, to a depth of nearly 20 feet below 
the snrface of the marshes, when on the occasion of a pile heing driven, ta 
ascertain the depth at which a harder fonndation wonld be obtained, water 
forced its way up around the pile, and the following morning the sides of the 
excavation were found to have sunk perpendiculaily at least 10 fect, and the 
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bottom of the lock-pit Пай risea to a greater height than the sides, exhibit- 
ing on its surface, peat muss, roots of trees, and a great varicty of marine 
plants, rushes, fern, &c., but with very little water. It was, however, now 
evident that there would he much water to contend with in sinking to the 
required depth for the foundation. In order to accomplish this, a complete 
close kirbing af whole timber piles was driven, enclosing a space for the in- 
vert and the side walls of the lock ; these piles were well strutted by trans- 
verse whole timbers. The excavation was then made, and the lock was 
fonnded in short lengths between the transverse struts. It was presumed 
that the pressure of water from the tide without the lock wonld have a ten- 
dency to force up and raise the invert and the gate platform; several flues, 
formed of сіп plank trunking, were therefore laid in the rubhle masonry, 
which formed the bed for the invert; these flues were carricd under and 
throughont the lock, and terminated in a vertical well, beyond the upper 
gates of the lock; thns the sub-water was allowed to circulate, and to rise, 
without obstruction, to a corresponding height with the tide. This had the 
desired effect, for the platforms never exhibited any tendency to rise, and 
there was no settlement in tlhe masonry. 

Mr. Telford, who saw this work in progresa, declared he had never seen 
во trnublesome a foundation, and һе highly approved of the method adopted 
for preventing the upward pressure af the snb-water. 

Citenmstances occurred of a very similar character in forming the canal 
from the lock, upwards, across the mud-lands in the tideway. This was ac- 
complished by excavating the hed of the canal, thraugh the mud, which was 
tolerably stiff, and embanking the sides. When the tide was once excluded, 
there was very little trouble with the water in the cutting; the work stood 
well for some months, and did not subside to any remarkable extent; but 
suddenly the substratum, in several places, rose up in the bed of the canal, 
to the height of 9 feet or 10 feet, exhibiting peat and vegetable deposit, 
similar to that found in the lock-pit, and the banks, on the sides, snuk per- 
pendicularly to a depth equivalent to the rising of the huttom. In these 
places strong piles were closely driven in the lines af the bottom of the canal. 
These piles were supported by transverse inverted arches of rough stone, 
abnut 6 feet in width, and were laid about 20 feet apart; when these were 
finished, the excavations were re-made, and the banks were reformed ; after 
which the work stood well. 


Observations. 


Sir Jous Rennie, President, said, he believed there was little doubt of 
the Exeter canal being the earliest canal upon which true pound-locks 
had been constructed in this country, and that the Sankey cut was next in 
date. There was much obscurity as to the first use of locks on continental 
canals; their introduction had been attributed to Leonardo da Vinci, but 
there were reasons for believing they had been used earlier in llolland and 
in China, which was rendered probable by the great attention paid to hy. 
draulic architecture in those countries. 

The ancient method of navigating rivers, was hy waiting for the flashes of 
land-water, when whole fleets of boats were carried simultaneously over the 
shoals; then came single gates for pounding the water, and producing the 
same effect by artificial means; at length the true locks, in side cuttings, 
were introduced; and at present there were many specimens, not only of 
very perfect river and canal locks, but also of immense locks leading to docks. 
One of very extraordinary dimensions had been recently proposed, hy Mr. H, 
Martin, for the East India Docks. Тһе design was for a lock 300 feet long, 
and 75 feet in breadth, with its cills, 16 feet below low water mark. 


Oblique IWeirs. 


Mr. Cunitt, V.P., objected to the construction of locks on the direct course 
of a river, for many nhvious reasons, which, however, he would not then enter 
upon, as he would do so fully in an acconnt of the works upon the river 
Severn, wbich he would request Mr. Williams, the resident engineer, to draw 
up for the Institution. When he undertook the improvement of the river 
Stour, in Essex, lie found a very primitive system of navigation. There were 
13 locks, and there were also 13 *' stanches" along the course of the river, in 
the middle of the stream, without any side cnts. Аз few, if any, “ stanches" 
now existed, he would explain their construction. Two substantial posts, 
with a hottom cross cill, were fixed at a given distance apart, sufficient to 
permit a boat to pass easily between them. Upon one of these posts was а 
beam turning on its ceutre, and long enough to span the opening. When 
the stanch was used, the boatmen turned the beam acrnss the opening, and 
placed vertically ia the stream a number of narrow planks resting against the 
hottom cill and the swinging beam, thus forming a weir, which raised the 
water in the stream about 5 feet high; the boards were then rapidly with- 
drawn, the swinging beam was turned back, and all the boats which had 
heen collected above were carried hy the flash over the shallows below. By 
repeating this operation at given intervals, the boats were cnabled to proceed 
а distance of ahout 23 miles in two or three days. This system was, at one 
period, very common in England. Then succeeded the pound-lock, contain- 
ing sometimes twenty boats. The necessity of rapid conveyance had 
induced gradual improvements, until the locks, as now constructed, appeared 
to be almost as perfect as they could be made. The method of filling and 
emptying them from culverts, with several lateral openings, was practically 
very advantageous, This system had heen adopted in the locks in the Severn; 
bur the principal novelty in those works were the oblique weirs, rclative to 
which there had been so much discussion before the Parliamentary Com- 
mittee on the Bill. 
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The object of those weirs was to raise tbe water, and to retain it at a pro- 
per height, for the navigation of the shallow parts of the river, without ор- 
posing such barriers as should prevent the free discharge of the flood watera. 
This end һай been completely answered ; there was now a depth of upwards 
of 6 feet of water at all times, where formerly there was only a depth of 18 
inches, and during floods the back water did not rise higher than before tbe 
establishment of the weirs. A similar result might, he believed, be alwaya 
attained, һу making the obliquity of the weir sufficiently great; a regular 
sheet of water would constantly flow over it, and its capacity would enable it 
to discharge any increase with facility. 


Mr. R. STEPHENSON had secn the Severn improvements, and had been 
much pleased with their apparent success. The subject was of great interest 
to engineers, as it involved a seeming paradox, that the placing an enlarged 
obstacle across the bed of a stream, should not increase the height of the 
floods ahove it. Such, however, was the case, and he could only attribute this 
result to a diminution of friction, arising from the retention of a certain depth 
of water over shoals; the flood waters, as they came down, were no loager 
retarded hy the friction of a number of obstacles, hut they flnwed readily and 
more rapidly along, until they reached the weir, where from its greater capa- 
city arising from its oblique position, the body of water was more casily dis- 
charged. In fact, the reduction of friction enabled a greater quantity of 
water to pass along the channel in a given time. 

Mr. Соазтт, V.P., agreed with Mr. Stephensoa's views. The oblique weire 
wanld raise the water to a certain height, above which it could not rise in a 
greater degree than heretofore. It had not been assumed that this effect 
would һе to reduce the ordinary height of floods, but that they would pre- 
vent the sudden effect of flaods upon the adjoining lands. 14 should he stated 
at the same time, that the channel of the river had been improved in several 
parts, and the capacity of the stream had been slightly increased, by the 
works which had been executed. The practical result of these works had 
proved, that an oblique weir, placed in a narrow channel, offered no greater 
resistance than did its cross section hy a line at right angles to the course of 
the stream. 

Sir Јонм Rennie, President, thought that the natural consequence of the 
improvements in the channel was to gain a greater capacity for getting rid 
of the flood waters. 


COMPETITION DESIGNS. 


Sin—Some four months since I forwarded a set nf drawings which 1 had 
prepared as a Design for a New Church to be built at Camden Town. The 
instructions of the committee were sufficiently clear and decided, indeed 
rather unusually so, and in them the amount to he expended was strictly 
charged as not to exceed £6,000. These instructions 1 kept in constant 
consideration, anxious to do all that was possible for the £6,000—and no 
more; and of course relyiug on the honest judgment of the Committee, and 
a spirit of hononrable and generous competition amongst my professional 
brethrea. 

The Committee had (with much judgment as I ‘hen thought), limited the 
competition to a certain PRIVILEGED number ef architects, and in truth 
every prospect was afforded of a fair and just decision. 

After the prize drawing had been named, the otliers were exhibited, and T 
paid a visit to satisfy myself as to the justice of the selection. Now, 1 own 
myself beaten; there were, I was going to say, half-a-dozen designs that even 
in my partial judgmeat excelled mine. But how was it? 1 knew that they 
could not be executed for the money ; indeed one of them did not profess it. 
for the estimate was £6060, and yet it was allowed to remain in competition, 
and to my koowledge was voted for as the design which anght to be ac- 
cepted! 

The design which was chosen, it has since been discovered would, if 
executed, much exceed the prescribed amount, In this dilemma, the Com- 
mittee have desired the architect to make a new design which weld come 
within that sum—never dreaming of the justice due to those gentlemen who 
expended their time and skill in their production of the other designs, and 
which it is fair to infer were rejected, because they were honestly prepared ! 
Out upon it! say [—and let us have no more to do with competitions, 
whether they be open or limited. As well—and with more justice—inight 
уоп set Brodie, Lawrence and Suthrie, in competition upon a dead subject, 
in order to discover who was best fitted to practice on the living one. But 
which of the three would submit to the ordeal? So long as Committees for- 
get that they are as bodies by the same rules of honour and honesty which 
matk their individual course, so lang will architectural competition be no- 
thing hetter than a delusion and a fraud. To this 1 would add that so long 
as there are those in the profession who will take a mean, dishonest, and un- 
gentlemanly advantage of their brethren, ly subauittiag false estimates of 
their works, so long will the more worthy of their number be precluded 
from joiaing issue. 

Т am, Sir, your very humble servant, 
C. №. Т. 

Portsmouth, August 19, 1845. 
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RAILWAYS. 


Mr. P. BarLow’s Experiments comparing the Power Lost. 


Tate, showing a Compartson of the UseruL Mecnanicau EFFECT of the DALKEY ENGINE, as applied hy the Атмоврненіс Pire, with that of the 
Tyrer Пі, Емотхв on the CANTERBURY and WHITSTABLE RarLway, as applied by the Коре. 


DALKEY ENGINE; 100 Commercia! H.P.; Cylinder 84 inches, 


1 


TYLER HILL ENGINE; 25 Commercial H.P.; Cylinder 2011085 in.; 
5 feet Stroke, 
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8 | 227 |455 163 9:6 853 1341 | 346 79 Ditto 8 3522 55:6 74 655 2000 | 397 28 
9 |233 |510 | 163| 90 | 795 1503] 362 | 78 Ditto | | 
10 21:0 53:5 165 78 690 1576 33:0 80 Ditto Е 
T 2 ү та 22 б | es e de mee Note (1).—The resistance due to friction and gravity in 
i3 | ota | 617 Ісі 66 580 1907 325| 89 Ditto the experiments on the Dalkey Line is calculated for an 
14 24:25 | 36:5 160 7-9 705 | 1076 | 938 85 Seda incline of lin 115, instead of the actual gradient of 1 in 
15 23.75 125 160 T 700 | fess 26:6 82 DS d 158, which allows 3 lb. per ton for the friction from the 
16 | 22-75| 436 | 160| 80] 716) 1268 | 276 | 83 Ditto M Қ» | 
17 |2475| 6040| 160! 6-5 | 575 1825 | 313 | 81 Mallet. Nate (2).—In estimating the power of the Engine on 
18 24-75 | 70:40| 160 6:1 536 | 2075 | 33:8 79 Ditto the Whitstable Line no deduction has been made for the 
19 | 24°75] 72:54, 160 6:0 527 | 2140 | 341 79 Ditto friction. 


ТЕ will be seen by this Table that the loss of power by Rope traction varies from TWENTY to FIFTY-ONE per cent., and by Atmospheric traction 
SEVENTY-SIX tO EIGHTY-FIVE рег cent. 


ТПЕ GREAT BRITAIN. 


The Great Western Steam Ship Company originated with a few directors 
and proprietors in the Great Western Railway Company, who entertained 
the idea, that on the completion of the railway from Lnndon іп Bristol, a 
direct line of communication, hy means of steam-boats, ta New York, as the 
focal point of the New World, might be established with advantage. The 
Great Western fulfilled the expectations entertained of ber hy her projectors, 
in all respects, except in that, like many other mnderate sized steam vessels, 
so large a part was occupied hy the machinery, relatively ta that which сопа 
be appropriated to passengers and goors, the deficiency of space was soon 
found to operate disadvantageonsly, in a pecuniary point of view. At first 
it was intended that their second ship should be of timber, hut the superior 
advantage which the introductinn of iron appeared to hnld ont, induced a 
very careful comparison, and an investigatinn into the state of some small 
steam vessels already constructed of this material, and the result was the 
abandonment of the previous resolution. As no example of an iron steam 
ship of sufficient size existed, on which to base any calculation of the thick - 
ness of the iron to he emplnyed in its construction, or of the disposition of 
the material, in order to obtain the greatest relative degree of strength; 
much consideration was requisite, and it became necessary to organize an 
establishment for building iron instead of wooden ships, before the keel of 
the new vessel was laid. 

Dimensions, Tonnage, &c.—The principal dimensions of the hull of the 
Great Britain are, length of keel, 289 feet; Icngth aloft, 322 feet; main 
breadth, 50 feet 6 inches; depth of hold, 32 feet 6 inches. Тһе tunnage, 
according to the usnal mode of builder’s measurement, is therefore, 3,444 
tons. The weight of iron used in the hull is about 1,010 tons: which is 
equal to an average thickness of 2} inches. The weight of wood-work in 
the decks, fittings, &c., is about 370 tans. Апа the weight of the engines 
and boilers (exclusive of the water) is 520 tons. The total weight, therefore, 
is 1,930 tons ; which, at a draft of water of 10 feet 6 inches aft, corresponds 
exactly with the calculation of the displacement of the hull, which is as 
follows :— 


Draft. Fore Body. After Bady. Total. | 
Feet. Tons Tons. Tons. 

12 1058 взі 1904 

14 1315 1099 2414 

16 1544 1386 29080 

18 1904 1714 3018 


She will therefore be able to take 1,000 tons of coal, and 1,000 tons of 


measurement goods, weighing perbaps 400 tons, at a draft of 17 feet for- 
ward, and 17 feet 6 inches aft. 

Keel.—The keel plate consists of plates Zihs of an inch in thickness, hy 
20 inches wide, which are welded into lengths of 50 feet to 60 feet, and 
these lengths are jained tagether, by very accurately made scarphs, 1 foot 
6 inches in length, and riveted all over, at distances of 43 inches apart. The 
end pieces of the keel, which are more liable to tnuch the ground, are full 
linch in thickness. The stem is 12 iaches deep at the forefoot, bv 5 inches 
thick, and at the 8 feet water mark, it is 16 inches һу 21 inches; thence it 
diminishes gradually to 12 inches by 12 ioch. It is welded in one piece 18 
feet long. 

R:bs.—The rihs or frame are fnrmed principally of angle iron, 6 inches hy 
33 inches hy $th inch, at distances of 18 inches from centre to centre, hut 
inclining gradually to 24 inches at the extremities, where alsn angle iron, 
6 inches by 21 inches, and 4 inches by 3 inches, is used, In that part of 
ihe body of the ship which is occupied by the engines, the ribs are doubled, 
by having a similar angle iron riveted to them, with the web inside, or, as it 
is termed, ** reversed." 

Platiny.—The outside plating commences with plates, 6 feet to 6 feet 6 
inches long, and 3 feet wide, by 13 inch thick; of these p.ates there are four 
courses; these are followed by several enurses af 2 inch thick, which is the 
strength of the whnle of the immersed part, up to the deep load water line. 
Above that height the same thickness is preserved a-midships, bnt it is gra- 
dually reduced to $ inch thick quite high up, and at the extremities, with 
a view to lighten them. 

Sleepers.—The longitudinal floor sleepers are ten in number; they are 
3 feet 3 inches in depth, and 3 inch and 7% inch thick. The middle sleepers 
extend thronghonut the length of the vessel; those on the sides are level on 
their upper surface, and consequently are tcrininated hy the rising of the 
bottom of the ship. These sleeper are tied to the bottom aud are preserved 
in their verticle position, by inverted curves of strong angle iron, which are 
riveted to the ribs and also up the sides. Along the upper edge of each, 
there is an augle iroo, and over the whole is riveted an iron deck $ inch in 
thickness. 

Keels.—There are two bilge keels, consisting of a middle plate, 1} inch 
thick, and two angle irons, 5 inch each way by 1 inch thick. These bilge 
keels are 110 feet long, and their under edges are on the same horizoutal 
level with the under side of the keel, so that in docking the ship, if long 
baulks of timber were extended across the dock by way of hlocks, the weight 
of the hody of the ship (where the hoilers and machinery are placed), is 
supported at given parallel distances on both sides of the heel, all risk of 
straining it, or the machinery, is avoiled, and the vessel is uot obliged, in 
the usual manaer, to rest uyon her keel, until the bilge shores can be got 
under. 
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Decks.—The upper cargo deck forward is made of plate iron, 5% inch thick 
іп the middle, cnt) 2y inch round the sides; it ів riveted together through- 
out, as well as to the iron deck heama, and to the sides of the vessel. ‘The 
main deck is made uf pine timber 5 inches thick, and the planks are cross 
bolted at distauces of 4 feet a-part. Ав this deck is situated nu the load 
fioatatinu plane of the vessel, where transverse stiffness is of mnre importance 
then longitudinal strengtb, the plauks are placed athwartships, and their ex- 
tremities are firmly bolted down, through two longitudinal stringers of 
Baltic timber, to the shelf plates, which are 3 feet wide by $ in thick, and 
are very securcly fixed to the sides. The middle or promenade deck is also 
of pine timber 4 inches thick, placed lengthwise of the ship; it has also 
strong irou shelf plates 3 fect wide by 4 inch thick, and Baltic stringers to 
attach it to the sides of the ship. The upper deck is of red pine timber, and 
is also placed lengthwise. As the sides of the vessel at this height, and also 
this deck, may he considered as the truss, which is to resist longitudinal de- 
flection, or drooping of the extremities, the outside plates are there 4 inch 
thick, and they have been strengthened by an outside moulding.iron strap, 
6 inches by Linch, and hy additional straps of irnn 7 inches by 1 inch, 
welded into lengths of 60 feet, aud riveted to the inncr sides af the upper 
line of plates. The shelf plate of the deck is 3 feet wide by 3 inch thick, 
and upon this, outside of the water-way plank, which is 43 inches thick, 
there is a course or tie af Baltic pine timber 340 inches in sectiou, carefully 
scarphed and securely bolted to the ribs, and to the slielf plate, throughout 
the length of the ship. There are three rows of timber pillars, or staun- 
cheans, which are fixed to the bottom of the ship, passing up between lougi- 
tudinal ties at each deck, and аге securcd ta the upper ane. Тһе beams 
uf ail these decks are made of single iran, 6 inches by 31 inches hy 4 inch, 
and their euds are bent dawn, and riveted to the ribs nu each side, Upon 
them, tbe shelf plates hefore mentioned are riveted, and thus form а horizontal 
band 3 feet wide at each deck. А crutch or strut is introduced at each end 
of nearly every deck licam, which is riveted to it, and to the ribs at about 
3 feet from the angle of juuction. 


Division by bulk heads.—One of the most important improvements which 
has recently heen introduced in the construction of vessels (particularly those 
of iron), is the water-tight bulkhead; as in the greater number of cases, 
when an injury may be sustained in one campartment only, it may ahsolutely 
preserve the vessel from sinking ; several instances of this have already 
occurred, and eveu where it may uot suffice for this purpose, it at least 
separates the leaky and injured from the secure parts, aud gives time either 
to attempt to stop the leab, or to make other preparations. In irou vessels, 
these bulkheads can he made much more effectual than in wooden ones, by 
their exact contact with the bottom and sides, while at the same time they 
form admirable ties and stiffeners. Іп the Great Britain there are five such 
bulkheads. The first separates the forecastle from the forward passengers’ cabin 
and hold, and as it is in the forepart of a vessel that injury is most likely to 
be sustained, this partition is made particularly strong and secure. The next 
bnlkhead divides the forward cabin from the engine-room, or more properly, 
frnm the fore-hold for the coal and the stokers, at the forward end of the 
boilers. The third bulkhead is abaft the engine-room, but in this there is 
necessarily a hale for the screw shaft to pass through; this is secured by a 
well fitted collar, and there is also a dnor, which is so arranged as to be shut 
aud bolted quickly. These three bulkheads pass up to the upper deck ; there 
are also two others; oue separating the after coal-hold from the after cargo- 
hold, ара auother uearly at the stern; both these terminate under the saloon 
deck. 

Screw Propeller.—At an early stage іп the construction of the Great Bri- 
tain, but not until her sides had assumed the form adapted for paddle wheels, 
the small steamer Archimedes, belonging to the company owning the patent 
of Mr. Е. Р. Smith for the application of the Archimedean screw, visited 
Bristol, and amongst other parties invited to make an excursion to the 
Holmes, on board of her, were some of the directors of the Great Westeru 
Steam Ship Compauy. Тһе performance of tle screw ou that occasiou іп- 
duced the anthor to requested permission of Mr. Smith and Captain E. 
Chappell, R.N., who were officially appointed by the Admiralty to report 
уроо her, to proceed in her to Liverpool. On the passage, euuugh rough 
weather was encountered to show that the screw possessed several good 
paints, aud was not зо absolutely impracticable as had been asserted; aud 
a:though far from venturing to give a decided opinion, ou the author's re- 
turn, he wrote such a letter to the Board of Directors, as induced them, after 
some days of deliberation, to decide upon suspending, during three months, 
the progress af the machiuery for paddles, aud also that part of the vessel 
which might be affected hy the change, and to call upon Mr. Brunel during 
that period to investigate the subject. А4 tbe end ol the proposed delay, 
the report which Mr. Brunel made was so favourable, that, undaunted by 
the novelty and vastness of the experiment, the directora resolved to adopt 
this mode of propulsion, of the success of which they have now such cause 
of congratulation. From that period, until it became necessary to decide on 
the exact form of screw to he used, all possible means were taken, hy experi- 
ment aud observation, tu arrive at the best shape and angle of inclination of 
the blades, or as it is commonly called “the pitch." Amongst others, the 
proprietora of Mr. Smith's patent liberally lent the Archimedes to the Great 
Western Steam Ship Company, for a period of several months, which afforded 
ample oppartunity of trying the performances of the several forms of screws 
recorded in the following table ;— 
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Performances of the several forms of Screws. 


к oa go я E ы 
22-2 E 
5:5% [АРЕ (ae a 24 5 
ЕЕ беш) S| oe ise 542. IE 
$t ses) ea" |с | coi ст 5 ee : 
B afee Е орау EIS Е5) 5 
з цик) са | ERI | ET 36- RA З 
Ат Іш EZ di & | He E» 
| | | Ft. In, Ft, То. 
1 | 36 4l, 67-E | 8:375 10-616) 7787 Smiths two half thresds, made| 5 9,8 0 
| | of wrought iron. 
2 20:75 | 537 | 8.16 |1083 | *7/5 | Ditto ditto 5 9 16 0 
3 | 2425 6459| 7.58 | 824 9171 Ditto, made of cast iron 70/60 
4 ана | 6713) 742 | 882 | 7 | Ditt ditto | 70/80 
5 | 20° 573 |8475 8. 1:02 | Woodcroft’s increasing pitch, 3.7 0|7 7] 
blades, made of cust iron, sa 
first msile. 
6 |215 | 626 | et 8-1 ile The same, with 3 inches cut off} 7 0|7 2} 
| | | the termination of the blades. 
7 | 29:58 62212 8:2 873 | *94 | The same, with 4 inches cat eff. 7 0/7 5 
the eatering edges of the 
| blades. 
8 20:5 | 514 1749 | 8:566) .. 4 wrought iron arms, wilh blades,! 7 0/8 9 
| each 2 feet 9 іосһев long, by 
| ` 1 foot broad. 


These experiments were made іп the British Channel under circumstances 
of weather, as nearly аз possible similiar, and the distances were very care- 
fully measured һу two of Massey’s Logs, whose accuracy had been previously 
tested. It will be observed, that the greatest velocity of vessel, 8.375 knots, 
was attained hy Mr. Smith’s screw of 5 feet 9 inches diameter, the angle of 
which was 193 degrees, and the slip was 21 per cent.; that is, the ratio of 
speed of the vessel to that of the screw, was as *787 to 1. Particular atten- 
tion is due to experiments Nos. 5, 6, and 7. Reasoning upon the assump- 
tion, that the effort of the entering edge of each blade, must cause the water 
to recede, and that cach succeeding portion of blade should so increase in 
pitch, as to impinge with uniform force against the water, which was so ге- 
ceding, a screw of this descriptinu was made and tried before it was dis- 
covered that it was tbe subject of a patent hy Mr. Woodcroft. Тһе first 
trisl served to show, that the curvature or increase of pitch, which had heen 
given to it, was too great, since the speed of the vessel was greater by 2 per 
cent. than that due to the mean pitch of the screw, whence it was evident, 
that the entering edge was really retarding, and the terminating portion 
alone was doing the duty. On the second trial, when a racial strip, 3 inches 
іп width had been cut off the after part of each blade, the speed of the vessel 
was exactly that due to the screw ; whence it was also evident, that the frout 
edge still did not assist. On the third trial, after a second radial slip of 4 
inches had been cut off the entering etlge of each blade, the vessel attained a 
speed of 8:2 knots, aud the ratio of speed of the vessel was as "94 to 1 of the 
screw, 

The horse power employed on this trial, was by indicator, 62:12, and the 
speed of the vessel 8:2 knots, against 67-1 iu the hefore-named trial, with 
the original screw of the Archimedes, when the speed she attained was 8:375 
knots. Although, on neither of the trials numbered 5, 6, and 7 with this 
screw, was во great a speed of vessel attained, as оп that first uamed, it is 
important to draw attention to the fact, that the slip was reduced to a very 
small quantity. But the horse power exerted was also much less than 
in the first trial, arising from some imperfections in the cutting dawn of the 
screw, and other causes which would probably have beeu remedied had there 
beeu time to cast a new screw of this description; but unfortuuately, just at 
this perind, the Propeller Company required the Archimedes for service, aod 
the experiments ceased. This screw was afterwards tried by Mr. Barnes, 
in the Napoléon, a very heautifnl French Post-Office vessel, built by M. 
Normand, of Havre, when the following result was obtained:—llorse power 
ехе ей, 95:5; speed of vessel in knots, 10 15; speed of screw, 11:2; speed 
of vessel to 1° of screw, 895 = 104 per cent. Іп the two cuttings down, 
this cast iron screw with three blades, 9 feet in diameter, which was originally 
very slight, had heen so much reduced in suhstance, that it weighed only 
8331bs. Mr. Barnes, therefore, could not venture to permit the engines to 
exert thcir full power, otherwise it is probable that a higher speed would 
have been attained. Тһе commencing angle of 17°, and the terminating one 
194°; the increase of pitch is therefore 7,th, or 83 per cent. The screw of 
the Great Britain, which is of wrought iron, consists of six arms, formed hy 
placing and riveting together four distinct forgings, or centre pieces, with 
arms welded to them, each of which is 6 inches thick. Upon the extremi- 
ties of these are rivetted palos of plate iron, which аге 4 fcet 4} inches long 
on thelr circumferential edge, by 2 feet 9 inches in height, and р inch thick. 
The diameter is 15 feet 6 inches, and the pitch or helix of one revolution is 
25 feet, which equals an angle of 28 degrees. Its weight is 77 cwt. The 
area of the aix palms, which may be considered as the effective part of the 
screw, is 56:25 feet ; but the area, calculated as a plane perpendicnlar to the 
exis, that is, as portions of a disc, is only 47°4 feet, and the portions of the 
arma within the blades, present a similar area of 26.88 feet. Aa the rotary 
velocity of the outer edge of the blades is nearly 30 uiiles au hour, it is im- 
portant, in order to diminish friction, that Lhey should by as accurately 
sbaped as possible, aud should present no irregularitics of surface. In this 
iustance, the object was attained, by mounting the screw on a face plate and 
planing the surface, by means of а tool, to which the proper motion was 
given; after which, it was painled several times, rubbed very smooth, and 
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varnished. Oa the second trial of the Great Britain, on the 20th Jannary, 
in the Bristol Channel, in smooth water and during a calm, the engines 
attained the speed of 18% strokes per minute, when the speed of the vessel 
through the water, measured by an experienced seaman, with the common 
log, was 123 knots. 
Feet. 
18:66 x 2:948 х25--1375:242 velocity of the screw. 
123 knots x 101.2— 1217:796 


127:446 slip— 


thas, the speed of tlie vessel was :907 to І, of the screw. 
The area of the midship section of the ship, at the time of this experiment, 
was 408 feet, Тһе diagram, fig. 1, is intended to illustrate this effect, thus: 


B 


D 
A с 


the anele subtended by А, D, С, is ап entire revolution of a screw 15 feet 6 
inches diameter, and 25 feet pitch, of which B D is the forward effort com- 
monicated to the vessel, and C D is the slip, or yielding of water. Conse- 
qsently, althongh the apparent апре of the sciew is represented by А B С, 
the real angle is only А C D, since А B D represents the velocity of the 
vessel. The steam-engine employed to diive this screw, consists of four 
steam cylinders, each of 88 inches in diameter, by 6 feet stroke, into which 
steam is admitted by piston-valves of 20 inches in diameter. As it is very 
troublesome to lift large piston covers, manholes are made in them, and in 
the pistons, so that the bottoms of the cylinders can be easily examined. 
The large diameter given to the steam cylinders was purposely with a view 
to working very expansively, and on the trial recorded, the steam, being at 
4 lbs. pressure in the boiler, was throttled on its passage, and cut off by the 
expansion-valve at 1th of the stroke, that is, 1 foot from its commencement. 
The connecting rods of these engines are applied in pairs to crank pins, at 
either end of the main shaft, and the same crank pin carries the connecting 
rod of one air-pump, of the same length of stroke by 45% inches in diameter, 
This air-pump is inserted in the wrought iron condenser, which receives the 
steam from the cylinders. The main shaft is of wrought iron, 17 feet long, 
by 28 inches in diameter, in the centre, and 24 inches in the bearings, which 
are 30 inches long; through this shaft, as through the cranks and crank 
pins, a hole is hored, and a stream of cold water is constantly injected, 
which has an important influence in keeping the bearings cool. Upon this 
main shaft, is a toothed drum, of 18 feet in diameter, with a face 38 inches 
in width, around which, and a lesser drum of 6 feet in diameter, placed below 
it, four sets of pitched chains work ; the motion of which is remarkaby 
smooth and noiseless, Each set of these chains consists of two links, and 
three links, alternately : the sectional area of the four sets is 24 inches. The 
best method of giving the requisite speed ta the screw shaft, was long under 
consideration, and the usnal means, by gearing, straps, &c., were not over- 
looked; but each appeared to have some objectionable quality ; at lengtb, 
Mr. Brunel suggested the pitched ehain, which was finally adopted. ‘These 
links were very carefully forged; they were then bronght to a. dull ret heat, 
aad placed in a proving-maching, where they were stretched one-eighth of an 
inch, and, while in that state, they were rigidly examined. After boring and 
planing, they were all finished on one gauging-tool and case hardened. Аз 
theengines are intented to work at 18 revolutions per minute, and the speed 
is got up at the rate of nearly 2:95 to 1, the screw will then make abont 53 
revolutions per minute. The lower shaft, to which the screw is attached, 
consists of thiee lengths. On the first, which is 28 feet 3 inches long, by 
16 inches diameter in the journals, is fixed the lesser drum, which is 6 feet 
in diameter, and at the forword end of this, is the step, which resists the 
thrust, or effort of the screw, which will he presently deseribed. The second 
piece is a hollow wrought iron shaft, 61 feet 8 inches long, and 30 inches in 
diameter, formed of two courses of plates, each $ inch thick, riveted tagether 
by countersunk rivets 1% inch ia diameter. The third piece is 25 (сей 6 
inches long, and as the screw has no bearing at its outer end, it is 17 inches 
in diameter in the journal, just within the stern-post. The shaft does nct 
rest in the stern-post, but ia another bearing, outside of it, and the water is 
kept ont Ьу а packing, composed of leather and copper. The thrust, or 
effort of the serew, is received by a step, composed of a steel plate. 2 feet in 
diameter, against which a gun-metal plate, of similar diameter, afiixed to 
the heel of the shaft, presses. A stream of water is admitted to a cavity, in 
the centre of these plates, and very satisfactorily lubricates them. 


(To be continued.) 


—— 
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ACCOUNT OF EXPERIMENTS UPON THE FORCE ОЁ 
WAVES. 
By Tuomas Stevenson, C.E., Edinburgh. 

To forming desigos of marine works, the engineer has always a difficulty 
in estimatiag the force of the waves with which he has to contend. Тһе 
information on such a matter, which is derived from local informants, who, 
althongh intelligent in the departmeots of trade which they follow, are, 
nevertheless, more or less prejudiced from being constantly on the spot, is 
not satisfactory ; and it has, therefore, often occurred to me that it would 
be most desirable if the engineer could be enabled, to some exteut at least, 
to disregard the prejudiced statements of others, and the vague impressions 
left by them on his own mind, and really to ascertain by direct experiment, 
what force, expressed іп pounds per square foot, the sea actually exerts 
upon the shores where his buildings are proposed to be erected. 

Before considering the results obtained, however, I shail explain the 
construction of this simple self registering instrament. The letters D Ek D 


represent a cast-iron cylinder, which is firmly bolted at the projecting 
flanges G to the rock where the experiments are wanted. This cylinder 
has a flange at D D. L L is a door, which is opened when tbe observa- 
tion is to be read off. A А is of iroo, and forms a circular plate or disc, 
on which the sea impioges. Fastened to the disc are fonr gnide-rods 
ВВЕ В. These rods pass through a circular plate C C (which is serewed 
down to the flaoge D D), and also through boles in the bottom EF, Within 
the cylioder there is attached to the plate С C a powerful steel spring, to 
the other or free end of which is fastened the small circular plate кк, 
which again is secured to the gnide rods BBB. There are also rings 
of leather T T, that slide on the gnide-rods, and serve as judices for regis- 
tering how far tlie rods are pushed through the holes in the bottom ; or, in 
other words, how much the spring has been drawn ont or lengthened Ly 
the force of the sea acting upon the plate or disc А А. The object of hav- 
ing four leathern rings, where one might have auswered the purpose, was 
merely that they might serve as a check upon each other ; and so perfectly 
did they answer the purpose intended, that ір every instance they were 
found equidistant from the bottom of the cylinder ; proving thereby, that, 
after the recoil of the spring, they had all kept their places. The guide-rods 
are graduated, so аз to enable the observer to note exactly the quantity 
that the spring has yielded.* 

This instrument, which may, perhaps, be not improperly termed a Murine 
Dynamoneter, is, therefore, a self-registeriog apparatus which indicates 
the maximum force of the waves. In the graduation of the instrument, the 
power of the spring is ascertained by carefully loading the dise with weights 
so that when the quantity that the spring has yielded by the action of the 
sea is known, the pressure due to the area of the disc exposed is knowu 
also. The dises employed were from 3 to 9 inches diameter, but generally 
б inches, aod the powers of the springs varied from abont 10 Ib. to about 
50 Ib. for every 4 inch of elongation. Their respective effects were after- 
wards reduced to а value per square foot. The instrument was generally 
placed so as to be immersed at аро! three-fourth tide, and in such situa- 
tions as would affurd a considerable depth of water. It is not desirable to 
have the instrument placed at a much lower level, аз it bas not unfrequently 
happeved durmg a gale, that for days together no one could approach it to 
read off the resnlt and re-adjust the indices to zero. It must, however, at 
the same time be remarked, that it is in most situations almost impossible 
to receive the force unimpaired, as the waves are more or less brokeu by 
hidden rocks or shoal ground before they reach the instrument. 

In 1812 several observations were made on the waves of the Irish Sea at 
the Island of Little Ross, lying otf the Bay of Kirkcudbright. Since April 


* The plate or disc of the Marine Dyuamometer is intended ta represent іп the circum- 
slances of its exposures, stones or other obstacles to which the sea has access on every 
side, which is the case in all dry stonework, of which harbours aod breakwaters are com- 
monly composed, as aJso open pilework of every kind. It may also be observed that by 
the time that the crest of the wave (f unbroken) has proceeded so far as to be above the 
disc, the instrument will have registered its maximum, although that maximum will pro- 
hably һе to some extent affected by the statical pressure on the side of the disc next C C. 


But the experm«uts have reference solely to bodies immersed in water. 
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1843 till now, continued observations have becu made on the Atlantic nt 
Skerryvore and neighbuuring rocks, lying off the island of Tyree, Argyll- 
shire. And in 1811 а series of similar observations was begun on the 
German Ocean at the Bell Rock. 1t will be seen, that in selecting these 
localities a varied exposure has heen embraced, comprisiug the compara- 
tively sheltered Irish Sea, (һе more expased eastern shore of Scotlaud, апа 
the wild rocks of Skerryvore, which are open to the full fury of the At- 
Jantic, the far distant shores of North America heing the nearest land ап 
the west, | 

In the Aéluntic Ocean, according to the observations made at Skerryvore 
rocks, the average of results for five of the simmer months during the years 
1543 aud 18-14, is 61t lb. per square fout, The average results for six of 
the winter months (1843 and 1544), is 2086 Ib. per square foot, or thrice as 
great as in the summer months, Е 

The Greatest result. yet obtained at Skerryvore was during the heavy 
westerly gale of 29th March 1845, when a pressure of 6983 Ib. per square 
foot wasregistered. Тһе next highest is 5323 lb. м 

In the German Ocean, according to the observations made at the Bell 
Rock, the greatest result yet obtained is 3013 Ib. per square foot, 

It thas appears, that the greatest effect of the sea, which has heen ob- 
served, is that of the Atlantic at Skerryvore, which is nearly equal to three 
tons per square foot, Р 

These experiments, amountiog to 267 іп number,t and on the Atlantic 
alone extending over 23 months continuously, are not intended to prove 
anything farther than the simple fact, that the sea has been known to exert 
a force equivalent to a pressure of three tons per square fuot, however 
much more. 


Ascertained effects of Waves. 

I shall now contrast the indications of the Marine Dynamometer by 
stating a few facts regarding the ascertained effect of the waves iu the 
elevation of spray, and in the transportation of heavy masses of rock. Ta 
the first instance, to give some idea what may be looked for iu compara- 
tively small expanses of water, such, for instance, ns the lakes of North 
America, which, however, exhibit during gales of wind, all the character- 
istics of an open sea, In the north-eastern corner of Laks Emir, the 
HARBOUR OF Dtrraro was constructed at a cost of about 40,0007, It is 
mentioned in the © ivil-Engineering of North America," that the author 
** measured (at this harbour) several stones which had been moved ; and 
one of the largest of them, weighing upwards of half-a-ton, had been com- 
pletely turned over, and lay with its bed or lower side uppermost.” In 
the Етатн of Foata, at the GaAxTON Pier works, on the 19th December 
1835, after a gale from the north-east, one stone was moved measuring 
fifteen cubie feet, or about one ton in weight, and thrown on the beach, 
after having been built into the wall; aud a stone containing eighteen 
cubic feet was moved thirty feet from its place ; while the pierres perdues 
ог mound-stancs were washed down to a slope of about 4 tol. The fol- 
lowing instance, which occurred at the landing slip of the C'alf Point, 
Iste or Man, aifords a proof of the great furce of the waves even in the 
Trish Sea. During a gale from the north-west, a block was lifted from its 
place in the wall and tbrown landwards, which measured 1231 cubic feet, 
equal to about 10 tons weight. At the island called the Barrahead, one of 
the Hebrides, а remarkable example occurred during a storm in January 
1836, іш the movement of a block of stone, which, from measurements 
taken on the spot, is 9 feet x 8 feet x; 7 feet = 504 cubic feet, which, 
allowing 12 feet of the gneiss rock to the ton, will be be ahout 42 tons 
weight. This great mass was gradually moved 5 feet from the place 
where it lay, having been rocked to and fro by the waves till a piece brake 
off, which rolling down, and jamming itself between the moviug mass and 
the shelving rock on which it rested, immediately stopped the oscillatory 
motion, and thus prevented the farther advance of the stone, 

Experiments.— With reference to the following experiments I have only 
to observe, that those which were made at Little Ross, upon the Irish Sea, 
cannot, from the unusual fineness of the weather at the time, be regarded 
as affording a true value of the effects of a hard gale іп these seas. Of 
the others it is to be noticed, that where two or three instruments were for 
some time employed as a check upon each other, and only one or two 
readings are given, the want has occurred either from the instruments 
being under repair, or being difficult of access in stormy weather, or during 
feap tides. It oftea happened alsa, ia consequence of the springs proving 
too weak, when new ones had to be made, or the area of the disc reduced, 
Registers of the state of the weather, apparent height of spray, &c., were 
generally kept; but it was not cunaidered necessary to complicate the 
Tables by inserting these, excepting in one or two instances. 

A more exposed point of the Skerryvore Rock was chosen for the ex- 
periments of the second table ; and with the view of ascertaining the effect of 
the waves at different heights ироа the rock, two instruments were fixed, the 
опе (No. 1.) several feetlower, and above 40 feet seaward of the other (No. 
11.) It was observed, that about half-lood the waves were a goad deat 
expeaded before they reached the place where No. 1, was placed, from 
there being ao little water on the rocks outside. Whereas whea the tide 
was higher the waves were, from the greater depth of water, not so much 
brokea when they reacbed No, 11. The results of the Marine Dynamo- 
meter shew generally about twice the force at No. II. as at No. I.; а 
result which shewa how important it would be to ascertain the relative 


t It was not thought necessary to give all the observations In the table appended to this 
рзрега 
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farces оГ the waves at different levels upon our breakwaters and other 

seaworks. 

The observations at the Skerryrore Rock, and the neighbouring Island of 
Tyree, distant 13 miles from the Skerryvore, are as follows :— 


Taare I. 
| 
lba. to a | Iba. to a 
Dates. Square Foot. Dates, | Square Foot. 
| 1343, 1544. | 
April 24 | 155 9% 25 | 723 
May 7 248 | Sept. 5 | E66 
m ТІҢ std Oct. 5 | 1545 
June 3 | 182 ! Хоу. 18 1711 
uo 173 | » W 2353 
u 2 78 | | 3421 
T gn 433 | рс gd | At least 
Ang. Uu 346 | "m 14 2460 
| | 
184 | 1844, | 
Jan, 78 | 3313 | June 1% 1828 
Feb. 2 129 | July 11 1028 
mn R 429 | B og 1532 
та 15 312 | ROLL HW 457 
"ONE 12-4 Апр. l 571 
Xr x t QUIT mo d 1713 
March 4 | ӛзін | Sept. 12 1028 
59 10 $ 1925 | m 20 457 
> 12 3316 » 25 6x5 
qi. JB 1142 | Dor No | 2399 
Арі 10 ] 457 ! T 11 3427* 
» M rt | m E 800 
m We 800 | Nov. 2 1942 
» 1 500 5r NP 2056 
m pH | 1949 % 22 | 3427 
30 | 292 Dec. 9 | 2738 
May 15 343 med 1835 
goce e o 
Taste II. 

— ---------- ы Е 
Date. Remarks, Preasure іп lh. per Ft. 
1845. I- 11. 

Jan. 7 Heavy sea . o * a . 1714 4182 
p IG Heavy ground swel о 9 * 9856 4752 
Feb. 5 Fresh galea , é . О 5 856 3042 
Ж 2% Fresh breezea T о . * 1256 3802 
March 11 Short sea o z о . о 1028 | 
Strong gale, the highest waves ѕпр- | 
ду 80 | pora 20 feet high, aod the spray} 2556 6038 
70 feet 5 . a й 2 


From the Transactions of the Royal Society of Edinburgh, 


TIDAL HARBOURS. 
Report of the Royal Commissioners, 


In our last number we gave an abstract of the Report of the commissioners 
on the condition of the Ilarbours of Refuge in the United Kingdom—we 
propose at present to continue with the Report ап Tidal Harbours. 

The various points of inquiry to which the attention of the commissioa 
was directed in the instructions given to them for their guidance may he 
conveniently classed under four heads, viz. :— 

First.—As to what changes have taken place in any of the tidal harhours 
or navigable rivers. 

What encroachments have been made upon them; by whom and by what 
authority so made; and the effect that such encroachmeats have produced 
or may hereafter produce. 

What injury may have heen done to those barbours and rivers, or may 
accrue to them by neglect, or hy the unauthorised removal of shingle or 
other materials from tlie shores, or by the improper discharge of ballast, or 
by the drainage of mines, or by the diversion of their tides пг streams. 

Secondly,—_What measures are necessary as well to abate any of the said 
injuries as to prevent any future mischief. 

Whether there are sufficient legal powers for enforcing such remedy, and 
if not what further powers are necessary. 

Thirdiy,—To inquire into the state of the law as regards the powers of 
the Lords Commissioners of the Admiralty for the conservation of all the 
harbours, shores, and rivers of the United Kingdom. 

How far the powers conceded to particular anthorities or persons, by 
charter or by royal grant, or by Act of Parliament, may be held ta super 
sede or to interfere with the jurisdiction of the Admiralty. 

Whether any, and what, legislative measures are necessary to give thee 
Lords Commissioners of the Admiralty sufficient powers to remove any pre- 
sent or future encroachments, and to prevent the construction of any works 
which may have an injurious effect on any harbour, shore, or navigable river. 

Lastly.—To inquire what measures it may be expedient to adopt for the 
general improvemeat of the harbours and rivers of the United Kingdom. 


The River Clyde and Harbour of Glasgow. 
From the reports of Smeaton, Golborne, and Watt it appears that, about 


* On this occasion, 14 stones were slightly moved, aad 14 scattered, all of which had 
been built Into the rouad-head or ead of Hynish Pier, which was atill in an uofiniehed 
state, and a Dynamometer which waa attached to the Pier, registered on this occssion 
2557 lb. These stone weighed from 1 to 15 tons, and exposed, when built iato the wall; 
about 2 square feet of surface. The atone to which the jostrument was fixed was turned 
upside down, although it weighed 13 ton = 2800 lb, T 
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90 years since, the navigation of this river, as well as the flow of the tide, 
waa so much obstrneted by sand-banks, that barges drawing 3 feet water 
сопа alone be employed in the trade of the city of Glasgow; that its 
manufactures were necessarily carried down to Port Glasgow or Greenock 
for exportation; and that its imports were transhipped into barges to be 
hronght to the city. At this time the rise of spring tides at ITirst Sand, a 
little below Glasgow, was only 1 foot 9 inches, and the total depth at high- 
water spring tidea was but 3 feet 3 inches. So hopeless did the case seem, 
that in 1755 Smeaton proposed a lock across the river at Marling Ford, 
about four miles below the city, so аз to form the upper part of the river 
into а canal. For this an Act of Parliament was actually obtained. Нар- 
pily, however, for the commercial interest of Glasgow, Golborne, in 1868, 
took a different view of the capabilities of the river, and recommended the 
contraction of the channel and tle free use of the dredge. These means 
having been adopted and employed hy subsequent engineers, the result ia 
that at this moment there is a depth of 17 feet at high-water at Glasgow 
Quay, and that large ships now embark and unload their cargoes where 
formerly a laden harge could barely swim. 
Vessels. Tons. 

Іп 1844 the number of arrivals was 13,919 of 1,101,949 
And there are now 60 steam-vessels belonging to the port; as well as 940 
arrivals and sailings annually of traders, not one of which, at the former 
period, could have approached nearer than Dumbnek Ford, 12 miles below 
the city. 


In 1770 the gross harbour dues for the year were £147 
Іп 1841 ой и 30,202 
And the total receipts since the усаг 1770 exceed . 830,000 


The River Tay. 


The river Tay is the largest of all the Scottish streams; ita extreme 
length being about 183 miles, drainiug an area of 2300 square miles, and 
pouring more water into the ocean than any other river of Great Britain. 

Down to the 1834, the upper portion of the Tay, as far as navigation was 
concerned, seems to have been entirely neglected. Landed property on each 
side of the stream, and the rigbt of salmon fishing seem to have been para- 
mount to every other iaterest : jetties or dikes, іп order to form new ground, 
were run out at pleasure; and large heaps of stone, called fishing cairns, 
were erected at will in the bed of the stream; while, below, only a single 
fairway buoy was placed to mark the entrance between two dangerous sands 
at the mouth of the river. The Perth Commissioners at length became 
alive ío the mischief of neglect; and, in 1831, a bill was obtained to em- 
power them to raise money for the improvement of the river. During tha 
next five years, the procesa of deepening the bed, and straighteniag the 
channel was steadily continued, and by thus affording a free passage to the 
tidal waters, a depth of 15 feet at high water of spring tides has been ob- 
tained near the city, and the flood tide now begins to flow three-quarters 
of an hour earlier than formcriy at Perth bridge. 

The value of such unrestrained action to the tidal waters seems not to be 
confined alone to the upper channel of the river, for according to the report 
of the Admiralty surveyor, it has caused an increase of depth at the Тау 
Ваг, and dispersed a large quantity of the sand which had there acenmu- 
lated. 

Nor have the trustees of Dundee Harbour shewn less energy iu keeping 
pace with the extension of manufactures in their town; by the establish- 
ment of suitable docks and basius they have raised it to a first-class com- 
mercial port; and by their judicious enterprise during the last 30 years they 
have more than quadrupled the number of its shipping, аз well as the amount 
of its revenue. 

In June, 1815, the total revenue of the port was .......... £4,096 
In June, 1844.... ec 2... 222. 
while the number of vessels had increased to 3791, having а burthen of 

272,239 tons. 


Montrose. 


At Montrose there is a similar instauce of encroachment on the banks of 
the South Esk, where the proprietor of the adjoining land even questions the 
anthority of the Admiralty to oblige him to restore to the harbour a part of 
the tidal water of which it appears it has been deprived by his embankments. 
The Montrose Trustees having, with much public spirit, recently expended 
the large sum of 42,0007. in constructing a wet dock and in improving their 
harbour, have not the meaus of contesting with a wealthy proprietor, the 
point at issue, and therefore naturally look to the Admiralty for protection. 
But as this case is now in course of legal proccss by the Lord Advocate of 
"Scotland, we abstain from further comment. 


Arbroath. 


Arbroath, a port on the east coast of Scotland, ahout half-way between 
Montrose and the river Tay, and the seat of extensive manufactures, falls 
under a different head of inquiry from the harboura we have hitherto exa- 
mined into. 

The evidence laid hefore the Commission evinces an extent of publie spirit 
on the part of the inhabitants and trustees of this burgh in the highest degree 
aleserving encouragement. Seven years ago the harbour was the property of 
the Corporation, and its revenues were applied in lighting, paving, and cleans- 
ing tbe streets. The harbour was insufficient for the shipping belonging to 
the place, and unfit for the reception of vessels of any considerable size. But 


in the year 1838 the inhabitants voluntarily came forward aud taxed them- 1 
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selves in order to pay those municipal expenses; and an Act of Parliament, 
in 1839, having empowered the trustees to raise money, a sum of not less 
than 58,0007. has been since that time expended in worka for enlargiog and 
improving the port, whereby the accommodation for shipping is more than 
doubled. 


E 
In 1746 the sbore dues amounted to . T 6 21 
In 1823 m c * . . 616 
In 1843 n . 3050 


n Li . 
showing, since the internal improvements of the port, a rapid increase iu the. 
amount of traffic. 

But the estimated expense of executing those worka, as in nearly all similar 
cases, has proved too small. Аз far as they have heen carried out they are 
of a substantial and staple character. But the deepening of the harbour, 
with its entrance and approaches, is still unfinished; and having exhausted 
all their resources, the trustees have memorialized the Government for a 
small ргаої, to enable them to complete the projected works ; without which, 
what has been done will be in a great measure unavailable. 

The works proposed would give a mean depth of 16 feet at high-water of 
ordinary spring-tides,—they would render Arbroath a tidal harbour of refuge, 
for 12 honrs out of the 24, for all vessels ef the size which usually frequent 
that coast; and they would thus he as great a benefit to the puhlic as to 
tneir owners; for the greater part of that rocky coast, when it becomes а lee- 
shore, ia extremely dangerous, and was too fatally proved in the gale of Ja- 
nuary, 1800, when 40 vessels were wrecked, and 13 of them within a few 
milea of Arbroath. 

Taking these circumstancea inte consideration, it appears to the Commis- 
sion that this case acems deserving of the encouragement of the Govern- 
ment. 


The River Blyth and Harbour of Southwold. 


1t appears that the whole area formerly covered by the spring-tide waters 
of the river Blyth was abont 2,000 acres, and that by means of several em- 
bankments, than area has been reduced to 450 acres. It likewise appears 
that over more than half the original area the depth at high water ordinary 
springs would be two feet; that in the event of high springs it would be 
four feet, and in north-west gales or equinoctial springs, fully six feet- From 
this it appears that the quantity of water excluded by these embankments is, 
(taking the lowest estimate, that of acommon spring tide) in round num- 
bers 150 millions of cubic feet, or 43 millions of tons on every tide, and аз 
there are 78 such tides in a year, some notion may be formed of the enormous 
loss of scouring power sustained in consequence of these embankments. 

The merchants of Halesworth (the great corn mart of this part of the 
county of Suffolk) had repeatedly urged the propriety of deepening the bed 
of the Blyth; yet nothing was done till an Act of Parliament was obtained 
Іп 1830, and though under direction of the present harbour surveyor, the 
lower part of the harbour has been somewhat improved; yet as the Act did 
not touch the embankments, the bar has been at times since that period dry 
at high water, so that no vessel could get in or out. 


Jlarwich Harbour. 


The ancient and well-known port of IIarwich is an estuary formed by the 
junction of the rivers Stour and Orwell, and contains about 700 acres of good 
anchorage. The value of this port was well understosd during the last war, 
and will be so again when we have occasion for another North Sea fleet. 
Пеге not less than 60 ships of war have been built, 15 of which were two- 
deckers; and the fishing vessels beionging to the port some years since were 
estimated at 3,000 tona, and employed 500 of our most hardy seamen. 

Its general depth of water, its wide extent, ita perfect shelter, its easy 
access by night or by day, in all weathers, and in all states of the tide, render 
Harwich the only harbour of refuge, properly so called, between the Thames 
and the Humber. 

Yet it will be seen from the evidence taken before the Ifarbour of Refuge 
Commission of 1814, that this harbour, which in easterly gales has given 
shelter to 500 sail of shipping at once, has been sufferiug a rapid deterioration 
doring the last 30 years from the removal of the cement stone at the foot of 
Beacon Cliff and Felixstow Ledge. Тһе consequence is, while the sca has 
gained considerably upon the Essex shore, threatening to break through the 
isthmus, that Laudguard Point, on the opposite side, has advanced 500 yarda 
upon the aea during the same period, thereby blocking up the chief entrance 
into the harhour; and so much so, that where, in the year 1804, there was a 
channel seven fathoma deep at low water, there is now а shingle beach as 
many feet above high-water mark. 

But the attention of the Government having at length been called to this 
state of neglect hy the Report of that Commission, it appears that immediate 
measures are to be taken to restore this port to its former value as a Harbour 
of Refuge. 


Rye Harbour. 


This harbour is in the lower part of the channel of the river Rother, and 
just below the junction of the Tillingham and the Brede, two small streams 
flowing from the north-west. A rubble-stone pier, which does not reach 
within 1200 yards of low-water mark, is in the course of construction on the 
eastern side of the harbour, and an embankment of earth has been thrown 
up on the western side, leaving an entrance between of 290 feet in width. 

The average rise of spring-tides at the town of Rye is 14 feet, at the pier- 
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head 17, and іп the bay 23 feet, or greater than anywhere on the sonth- 
east coast of England. At low water the harbour is left dry. 

For several miles round the town of Rye, and immediately adjacent to the 
harbour, there are large tracts of marsh land, tbe greater part of which are 
owned hy proprietors residing in the neighbourhood. Over a great portion 
of this plain the sea formerlly flowed, forming, at every tide, a consideralile 
back water, which operated as a scour to the harbour of Rye, and kept the 
channel open. The proprietors, however, uncontrollcd by any guardian of the 
port, began by degrees to exclude {һе tide, and no steps being taken to re- 
strain their encroachments, they obtained an Act of Parliament, erected 
dams and sluices across the rivers, a short distance above the town, and 
finally excluded tbe tidal waters. 

By these means, hundreds of acres of marsh have been reclaimed, while 
the barbonr, deprived of its back waters, yielded to the mass of sand and 
shingle which rolled in with every wave, and which have now nearly oblite- 
rated tbe appcarance of a channel. 

The rivers drain this tract of country; and had there been no obstructions 
in their channels, they would have afforded an ample reservoir for tidal 
waters; and indeed would still do so, judging by the effect produced when, 
in March, 1812, owing to a high tide blowing пр Scott's Float Sluice, the 
sea flowed freely to Robertsbridge, 15 miles up the country, and the returning 
ebb, as it appears in evidence, so scoured the harbonr, that vessels drawing 
16 feet water could get up to the town. 

Landed interest, however, again prevailed, and in the following year the 
sluice was rebuilt, In 1830,a Jury at Croydon found “that Scot’s Float 
Sluice, as then erected, was a nuisance,” and alterations in it were directed 
to be made; these alterations not being made, the people assembled and 
pulled the sluice down. 

Aa inquiry took place which led to the Acts of 1830 and 1833, under 
which one of the Rye Commissioners was named on the part of the Admiralty, 
and we learn from his evidence, that since bis appointment, an extensive 
creek, called the Nook, to the westward of the епігвпсе, and covered every 
high water, has been in great part damned out; and upwards of 700 acres 
of marsh land, lying on both sides the river, and overflowed hy the sea to 
the depth of 3 feet, has been embanked, thereby losing the scour over the 
bar of 30 million cubic feet of water on every spring tide. 

It appears, from reports of engineers and others, that between the years 
1724 and 1717, a sum of not less than 200,0007 was expended іп vain 
attemps to form a new harbour about two miles westward of the present 
outlet to the sea, but which, after those 63 уеагв” waste of time and money, 
they were compelled to abandon. 

We have dwelt longer on this subject than, at first sight, it would seem to 
warrant, but the case of Rye is extremely instructive, as bringing broadly 
into view the apparently antagonist principles of the local and the shipping 
interests, and the absalute necessity of some controlling power to protect the 
latter. Тіһсге is а still more important consideration. Куе is situated оп а 
part of the coast, where a harhour is most wanted; and where it would be 
of the greatest benefit to our shipping, whether for steamers to obtain fuel 
in the event of hostilities, or, which is of far more consequence, for the safety 
of our merchant vessels ia time of peace. Aad when we consider the caps- 
bility it offers, tlie abundance of level land on either side of the river fit for 
docks or bssins; the great value of a 23 feet rise of tide in the bay ; and the 
extent of back water at command, we are led to believe that skilful engi 
neering would readily turn these advantages to account for national benefit, 


The Rivers Forth, Dee, (с. 


1n addition to the examples we have given in detail, numerous instances 
of encroachments, of neglect, and of waat of efficient control, have come һе- 
fore us in the course of our inquiries. For instance, on the banks of the 
Forth, near Stirling, large enclosures of marsh land have been formerly 
effected. Similar embankments, but to a much greater extent, have been 
carried out on the level lands by the side of tlie Dee, near Chester. At 
Whitby, it is a common practice to throw the refuse of the town behind the 
west pier head, which the next flood tide washes into the harbour. Ай 
Bridlington, great delay has occurred in completing the works for the im- 
provement of thc harbour, while a passing toll to pay for them is leveled on 
all ebipping. 

At the Spurn Point, six vessels, of 50 tons each (payiog 12. a load to the 
lord of the manor), are daily engaged in carrying oil the shingle from the 
beach, at the rate of 50,000 tons a year, to meud the roads ia Yorkshire 
and Liacolnshire. Ву this removal of shiagle the Spurn Point has lost 
half its breadth within the last 20 years, and the lighthouses, as well as the 
anchorage of Hawke Roads, may be eventually endangered. 

At Portland, ballast is throwa overboard with impunity. Similar coni- 
plaints come from Fowey aad from Falmouth; and with the addition 
from Milford Haven, that the water-bailiff remonstrates іп vain, aud has 
practically no power to eaforce his commands. 

We have the evidence of engiaeers, and of the Admiralty surveyor, that 
ihe rivers Lune aod Ribble, and Dee, are all susceptible of very great 
improvement; the Thames, even, the high road of the commerce of this 
great empire, for waat of systematic conservaocy and dredgiag, haa shoals 
with only 11 feet depth over them, even as low as Barking Reach, which 
prevent more than half the loaded vessels that соте up to London from 
passiog at low water spring tides; in short, there is hardly a harbour we 


have inquired into, that, under efficient control, might not be in a much 
improved state. 
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Having thus briefly adduced a few examplea of the want of efficient con- 
trol iu all our ports, and shown the necessity of immediate legislative 
measures in order to stop the daily increasing evils to navigation, 

The Commissioners conlude by recommending :— That a Board of Con- 
servancy be established for the superintendence and protection of all the 
tidal harbours and navigable rivers in the united kingdom of Great Britain 
aud Ireland ; that it be in connection with the Admiralty: aad thatit be 
permanent. 

That this board have jurisdiction by summary proceedinga over the 
waters of the tidal harbours and navigable rivers, notwithstanding any 
charter or Acts of Parliament to the contrary, with a reservation of private 
tights under the charters, aad the contiauation of local commissionera 
where the board may think fit. 

Thnt the board should have full powers, by the assistance of engineers 
surveyors, aud othera, to ascertain the extent of all nuisances and obstruc- 
tions in tidal harbours aud navigable rivera. 

That the board shonld he enabled to have a jury summoned by the sheriff 
to ascertain whether or not any encroachmeat or other nuisance in a tidal 
harbour or navigable river, has existed years; and if it be found to һауе 
been made within that time, that the board have power, by their own order, 
at the expenae of the party who made such encroachment or anisance, to 
remove it. 

That the whole of the coasts of the United Kiagdom be divided by thia 
board iato districts, and that each be placed under the superintendeace of 
a competent person, whe shall visit each river, port, harbonr, and creek, at 
least oace a year, or oftener, as it may Бе necessary, to inquire into and 
report on the state of each river, port, harbour, aad creek, in his district, 
und of all works which may be ia progress there. 

That the board should have power to enforce the appointment of a resi- 
dent eugiueer or harbour-master, or both, at every port they may consider 
of sufficient importance to require such constant superintendence. 

That every commission or trust of a harbour or aavigable river, or if 
there be noue, every resident engineer or harbour-master be required to 
make out and forward to the board, before tlie 1в4 of March іп each year, 
a detailed report, made up to the 31st of December, consistiag of an account 
of all such works as have been exocuted, with the expenses thereof, 
withia the limits of his superintendence, duriag the past year; anda ге- 
port on those works he would recommend to be undertaken during the 
ensning year, And, also, to iaclude іп that report an account of all 
chaoges that may have taken place during the year iu the depth of water 
or formation of shoals, or aay other change affectiag the navigation of the 
river or harbour. 

That if any works, public or private, shall be commenced or proceeded 
with oa grounds within the high-water mark of ordinary spriag-tides, 
without haviog first obtained the sanction of the Board, or their superin~ 
tendiag Officer, it shall be lawful, and the Board sbould be empowered 
immediately to stop such works, and to direct the removal of the same by 
the parties erectiag them, and if they refuse so to do, the Board may direct 
their removal, aud charge the parties with the expeases. 

That for the protection of the public iaterests ia the navigation of every 
river, port, harbour, and creek of the United Kingdom, a clause be inserted 
іп every future Act, Charter, or Commission, which affects the tidal har- 
bours and navigable rivers of the country, giviag power to, and requiring 
the Admiralty to appoint one-third part of the whole number of Commis- 
sioners to execute the trusts oder such Acts, Charters, and Commissions, 
aad also to have the power to chaage the whole or aay of such third part 
of Commissioners from time to time, as the Admiralty shall think fit, so as 
to secure at all times a suflicieat number at each board or meeting of the 
Trust, to protect the public interests against aay biaa or local interests. 

That the Lords Commiasioners of the Admiralty should direct the sur- 
veying officers employed la the seas of the United Kiagdom to transmit to 
them, for the iaformation of the Board of Conservaacy, a list of all the parts 
of the coast on Which they have been engaged surveying, and the harbours, 
ports, creeka, and navigable rivers they have examined, and on which they 
feel competeat to give an opiaion, in case of any improvements or altera- 
tions being proposed: also, that in future, in every port they visit, they 
shall make inquiries relative to any embankments or encroachments on the 
harbour or river, and generally as to any neglect in the preservation of the 
ports; aud forthwith shall report the aame to the Secretary of the Admi- 
ralty for the information of the said Board. 

That the Board should have power to order that a tide scale be placed 
in all harbours; and іп certain ports that a self-registering tide gauge be 
erected, accompanied by a barometer, aad that a record ol these be strictly 
kept; as well as a journal of the wiods aad weather ; of the arrivals aad 
sailings, of cases of wreck, or of anything atlecting the ioterests of naviga- 
tion, and transmitted periodically to the Board of Couservaacy. 

That accurate plans aad surveys be procured оп a sufficient scale of all 
the ports aad navigable rivers of the United Kingdom ; not only for the 
present value of such plaus as showing the actual state of the port, and as 
atfording the hasis for improvements; but also to be preserved as docu- 
ments for reference hereafter, in order to determine at aay future time what 
changes may have taken place. 
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RAILWAYS IN INDIA; 
(From the Foreign Quarterly. ) 


If any one accustomed to the modes of travelling in Europe were to be 
transported suddenly into the territories of Hyderabad or Nagpore, or 
even into many districts of the Bombay Presidency, he would imagine 
himself carried back to the primitive ages of mankind, when all the arts 
of government were in their infancy, when there was little or һо science, 
and when people were perfectly content if they could satisfy the primary 
wants of nature. The interior provinces of that great table-land which 
stretches from the Nerbudda to Cape Comorin, are all of them destitute of 
one of the principal necessaries of life— we mean salt, which has, there- 
fore, to be conveyed to them perpetually from the coast. Its price, con- 
sequently,is in many places so high, that the poorer classes are unable to 
purchase it ; so that they are driven by a rude kind of process to extract 
from the saline earths, found in various districts, a coarse and unwhole- 
some substance, which they use as a substitute for salt. 

To facilitate the transport of this latter article, therefore, it might have 
been expected that a high-road would, from time immemorial, have been 
constructed by the united efforts of all the goveraments of the peoinsula. 
But what is tha actual state of the case? Thousands of Brinjarri bullocks, 
laden with salt, may constantly be seen traversing the Concan at the rate 
of only six or seven miles a-day, threading the narrow passes of the Ghauts 
over paths which their own feet have worn, and, arrived at the summit, 
breaking into separate lines, and taking their way towards every point of 
the country along the crests of the mouotains, or besides the beds of rivers, 
where Nature's hand may have prepared for {һе a level track. Some- 
thing we have ourselves done towards facilitating this and other branches 
ofinternaltrade. Іп the Bombay provinces, for example, between five 
and six hundred miles of road, have, we believe, been constructed. But 
how imperfectly! In зоте places it has been thought sufficient to clear а 
space ot about forty feet broad, and run a shallow trench for drainage on 
either side. Elsewhere, the simplest rndiments of a road have been 
created : thiu strata of broken stone or of moorum* have been laid upon 
the face of the soil, suflicient to support the feet of men and cattle, hut 
seldom adapted to the passage of wheel-carriages, which would speedily 
plough up deep ruts and render the road impassable. 

Yet government has received every possible encouragement to proceed 
with the work of improvement. Each amelioration in he public ways 
has been immediately succeeded by an increase of traflic, so that the tolls 
and duties levied, though in themselves extremely moderate, very soon 
repay to government the sums expended on the roads, after which they 
become a permanent source of profit. One example may be worth men- 
tioning. A considerable trade in cotton has long been carried on between 
Bellary and Kamptee, Canara. То facilitate the traffic, government, in 
1839—40, constructed 140 miles of cart-road from the former town to 
Sirsee on the top of the Ghauts. Thence down the slope, and across the 
low country to the sea, the road is hitherto only passable to laden cattle, so 
that a stoppage takes place at the summit of the Ghauts, where the cotton 
is transferred from carts to the backs of beasts of burden. Nevertheless, 
this trifling advance towards civilisation has had a remarkable effect upon 
the cotton trade of Bellary. During the first four years after the forma- 
tion of the 101 carts plied upon it, while in the ensuing year the number 
increased to 443, and has probably gone on augmenting to the present 
hour. The change, however, has not been confined to the substitution of 
one mode of carriage for another, but a much greater amount of cotton has 
been sent down to the coast. The value of the entire exports at Kamptee 
multiplied rapidly, rising in three years from 160,0007. to 400,000/., whilst 
the customs increased from 4,629], to 18,0151. 105. This holds out, we 
think, an extremely encouraging prospect to government, which should at 
once render the remaining forty miles of road from бігесе to Kamptee 
practicable for carts. One year's increase of the cnstom's would defray 
the whole expense, 

If we now consider the effect of this improvement upon the price of the 
cotton, we shall find it to be very great. Formerly, when bullocks only 
were employed in conveying it, the cost of carriage amounted to 41. 10s. 
per ton, or 744. per ton per mile. Jt is now reduced to 21. per ton, or 32d. 
per ton per mile, which is stil] double the price of carriage in England. 
This cotton, ill-cleaned, and subject to much damage from thorns and 
bushes on the road-side, and dnst during its passage on the backs of oxen 
below the Ghauts, sells at Kamptee for little more than twopence a 
pound. Thence it is shipped for Bombay, where it is screwed into bales 
for the English market. It has been found upon calculation, that the cost 
of bringing this cotton from Bellary to Kamptee, a distance of 184 miles, 
considerably exceeds that of conveying it to England, a distance of 17,000 
miles! Taking the price of carriage in Iudia at two and a half annas рег 
ton per mile, and reckooing the value of money according to the price of 
bread corn at six times what it is in England, it is equal to twenty-two 
pence aud a half there; whereas in England the expense is tenpence per 
ion on соттор roads, айй about threepence per ton on capals in general, 
or even as low as one penny. If threepence be the average, it is less than 
one-seventh of the cost in India, Тһе expense of the transport of goods 
from Madras to Trichinopoly, 230 miles, is thirty-five rupees, or 37, 10s. 
per ton, which is nearly as much as the frieght from Madras to London. 
The most important fact, however, still remains to be considered : when 
brought into the market at Liverpool, this cotton often sells witb difficulty 


* Near Hushuogabad, in the valley of Nerbudda, is one of the finest coal fields in 
India, or perhaps the world, situated moreover in the vicinity of ioexhaustible iron mines. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


at threepence per pound, so that the merchant importing it profits very 
little by the transaction. s 

Let no man in haste traverse the Deccan. Тһе snail is and must he the 
prototype of all wayfarers there, Your head has almost time to grow 
gray whilst on a journey! Locomotion is usually performed on foot, on 
horseback, or in palanquins. There are, as will readily be supposed, no 
inns or places of resort where strangers may find shelter or accommoda- 
tion. Individuals belonging to the industrious classes, who journey on 
foot, proceed when they enter a town to that qnarter of it where persons of 
Similar occupatioos reside. There they obtain permission to pass the night 
іп some shed or ont-house, near which they prepare their own food, and 
wait as well as they can upon themselves, renewing and closing their 
journey under the same circumstances upon the morrow. Тһе landlord, 
who in this тарпег receives a guest is required, as on the continent of 
Europe, to report his arrival aud departure to the police, and should he 
have been lodged within the house he becomes responsible for his ap- 
реагапсе, 

Travellers who move in numhers, or who have equipages of tents with 
them, encamp in the neighbourhood of the town, aud their attendaats pro- 
cure from the shops what they require, and prepare their food in vessels 
they bring along with them. Nothing can be more tedious, expensive, or 
inconvenient than this mode of travelling. "Troops moving from station to 
station to the distance of several hundred miles, are required to march 
thirty-six miles in four days, or rather to advance twelve miles tbree days 
successively, and rest on the fourth. Travellers proceed at about the 
same rate, and the trade of the country conveyed on hired cattle, does not 
proceed nearly so fast for a contiouance. Consequently, according to the 
Indian rate of travelling, and of commercial intercourse, it would require 
three weeks for a passenger to reach Liverpool, York, or Exeter from 
London, а distance which is now daily accomplished in ten or eleven 
hours. In England, a first class passenger ап a railway pays at the 
rate of about fivepence per mile, and travels from twenty to thirty miles 
per hour; in India he pays, by the most expeditious conveyance, one 
Shilling per mile, and travels at the rate of three miles per hour. 

Such at present is the state of internal communication in India. But 
the people of this country, whn certainly cannot be accused in general of 
going too fast, or engaging rashly in any enterprise, appear to be at length 
taking into consideration the benefits they may confer on their subjects 
and themselves, by extending the advantage of railroads to that noblest of 
all our dependencies. The reasons which would justify the adoption of 
such a policy as this are far too numerous to be all stated here. Possibly, 
even the most practised and sagacious statesman would not,from the 
point of time on which we stand, be ahle to foresee or point out the whole 
of them. But many are at once so obvious and so cogent, that the most 
ordinary reflection must suggest them to every man’s mind, 

It has Всеп very justly observed, that no nation сап be expected to 
undertake great and expensive public works from mere motives of philan- 
thropy. It is the spirit of gain that imparts an irresistible impulse to 
enterprise ; but, fortunately, it has been so ordered by Providence, that 
the gains of industry and commerce bless, like mercy, both tbose who 
give and those who take. The principle that constitutes the very basis of 
commerce, always presupposes reciprocal advantages to those who engage 
init; and it is true, not only of commerce in its simple rndimental state, 
but applies equally to its most elaborate and recondite forms, over which 
the highest science and political wisdom preside. 

In projectiag railways for India, therefore, the capitalists of this 
country need not to be called upon to put forward any other views than 
those of profit, which are intelligible to all the world. The process was 
begun many centuries ago. We have projected moveable roads from the 
shores of England to those of India, by means of which we greatly en- 
riched ourselves as a nation. It is now found that we have not gone far 
enough; that the riches of India cannot find their way down to the coast ; 
thatthey are pent up by certain restraints in the interior, where they rot 
and perish, without conferring any benefits on the natives or onus. We 
must, therefore, extend the lines of communication from the decks of our 
ships and steamers athwart the peninsula, up to the very roots of the 
Himalaya, and thus facilitate the outpouring of those vast sources of na- 
tional prosperity, which we kuow to exist in every province. 

When the Roman republic extended its conquests, its first care was to 
link the newly-conquered territory to Rome by a great road, over which 
the legion could move rapidly to and fro, and thus bring to bear the irre- 
sistible strength of the parent state upon any point that might be threatened, 
either by internal commotion, or invasion from without. In this matter 
we should imitate Rome: not, however, for the purposes of war only ; 
bnt for the higher and more beneficial purposes of peace and civilisation. 
In whatever direction we may carry a railway through India, it must en- 
rich the districts through which it passes, not merely by supplying, in the 
instance, labour to those who need it, and exchanging the actual commo- 
dities of different provinces, but by imparting a new and extremely power- 
ful impulse to population and industry, and calling forth the hidden 
capabilities of the soil. Ву degrees a town would spring up around every 
station, while the land, beginning from the very banks of the line, would 
be cultivated like a garden, and afford an inexhaustible snpply of many of 
the articles most coveted in Enrope. 

Among these, if we commence operations with the Deccan, the most 
important, by far, will be cotton, of which a snfficient quantity may 
speedily be raised in India to render us completely independent of the 
slave states of America. And here we may briefly allude to a fact which 
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will not be regarded with indiilereuce by the friends of humanity : а com- 
pany has just been established in London, expressly for the pnrpose of pro- 
moting the enltivation of cotton in India, primarily with a view of combating 
slavery, by depriviog it of the aliment vn which it feeds. Ent, in whatever 
motive such au association may have originated, its results cannot fail to 
prove beneficial to commerce. Recently, great efforts have been made to 
improve the quality of cotton in the collectorate of Рапцай. In one district 
au extremely fine sort, equal to the best Baroche, has been introduced, 
and fetches a very high price at Bombay. In other parts arrangements 
are making for cultivating the New Orleans cotton, which the most expe- 
rienced agriculturists iu Western India expect will thrive admirably. It 
will be comparatively of little avail, however, to expend money оп the 
cotton. grounds of India, unless, nt the same time, we provide the means 
of conveying the produce of those grounds to the coast. 


MOTION OF LOCOMOTIVE ENGINES. 


Sin—Your stricture on my communication of last month seem to pre- 
suppose I had no conviction of the friction which takes place between the 
wheel of a locomotive and the rail. The fact of my calling the rail a fulerum 
for the wheel, proves I did suppose such a resistance to take place. llow- 
ever, considering the гай as a rack, aud the driving-wlieel as a cog-whcel, 
would not alter the truth of my conclusions, which can he experimentally 
demonstrated on апу wheel-carriage. The following I have often performed 
on а small locomotive engine, any carriage whatever will answer the pur- 
pose, hut perhaps that will be most satisfactory example:—by placing the 
crank in the position of the figure, page 293, and pushing the piston-rod, or 
cross-head, in the direction 1 have supposed the steam acting on the piston 
in that diagram (по reaction on the centre of the wheel then taking place), 
the force being an external pressure, 1 have uniformly found the engine move 
as 1 stated the extremity of a lever wonld in my former letter—that is just 
exactly in the opposite direction it would do if urged by steam,—the reaction 
on the cylinder-cover then having the predominant сесі. The same ex- 
periment can he performed on the lowest vertical spoke of any wheel carriage, 
and will be attended with the same results. 

Т remain, Sir, your obedient servant, 
Gall: 


*,* Our correspondent’s experiment is not analogous to the case in point. 
Пе applies a muscular force from without, the forces of the locomotive engine 
are generated from within. Let him now repeat the experiment, while 
sitting in the carriage, and see which way it moves. 

The lowest point of a driving-wheel surely must not be considered the 
fulcrum of a lever, for then the centre of the wheel should move in the аге 
of a circle, whereas its motion is rectilineal. 

Motion eannot be produced in a system by equal and opposite internal re- 
actions, but the steam pressures on the pistion, and the cylinder-cover аге 
are of this nature. So also are the mutual pressures of the connecting-rod 
and crank. The only external force in the direction of motion is the reaction 
of the serrations of the driving-wheel against those of the rail. It is that, 
therefore, which produces the motion. 


LINCOLN’S INN NEW BUILDINGS. 


Sin,— Since you thought fit to introdnce a noie of commentary expressing 
doubt as to the propriety and judiciousness of employing unpainted varnished 
deal for the ceilings of the Drawing-room and Couneil-room in the new 
buildings at Lincoln’s Inn, you will, both as matter of courtesy and of jus- 
tice, allow me to explain those words of mine, whose iufention you seem to 
have altogether misunderstood. I must have expresscd myself very un- 
luckily, and without that admirable perspicuity of language for wbich those 
who speak of buildings are so celebrated, for what I said was most assuredly 
not infended to recommend deceptive, imitative, aud sham materials ; so far 
from it, that the instance in question is particularly noticed as an example of 
a mode precisely the reverse, the real material showing itself undisguised and 
perfectly free from any sort of sophistication, unless the means employed to 
bring out the grain, and impart to it as much beanty of surface as it is sus- 
ceptible of, is to he deemed sophistication, and censured as partaking of the 
deceptive and artificial. Your doctrine may be right, but it would lead you 
afar greater length than, I dare say, itis at all your “ intention" to go; because 
it would follow from it that whenever the actnal materialis meant to sbow 
itself without disguise—without any coating of paint or other surface applied 
to it, nothing should be done to heighten its effect, ont of the silly conceit 
of improving upon the work of natnre,—the bare idea of which is enough to 
draw an awful shake of the head from all the old women in the parish. This 
last remark you will, perhaps, set down as a piece of that impertinent “ flip- 
pancy” which yon are determined no longer to countenance ;—and you are 
welcome to call it that, or what you will, provided you do not сай it hum- 
drum, Ilowever, let that pass; be it right or wrong, we certainly do fancy 
that both marble and wood look all the better for being highly polished, al- 
though it is very well known that they do not polish themselves, therefore 
the lustre and beauty of surface so imparted to them, may—if we are deter- 
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mined to be exceedingly precise indeed—be termed factitious. So is it in 
regard to the ceilings spnken оғ; whatever be the actual process employed, 
no more is done tu Ше deal than what serves to give it a rich depth of tone, 
to bring out the graining of the wood, which is hardly perceivable in its па- 
tural state, and to bestow on it a Instrous surface. 

І have now, Г trust, suftieiently explained myself, and removed all disagree- 
able doubts; bnt Е cannot let you off yet. Whether it was in consequence 
of yonr honouring my paper in the ;ffAeneum with more than erdinary at- 
tention I know not, but you there detected and animadverted upon what you 
considered a solecism contrary to sound taste, after having suffered to pass, 
withont any remark from you at all, an instance of sham material being em- 
ployed where, I Паге say, imitation cost as much as, or very little less than, 
the reality would have done. I allude to the two elosets—for they are no 
more—in the Garden Pavilion at Buckingham Palace, the walls of which 
are “ painted in imitation of grey marble.” То be sure that was done under 
the sanction of royal taste; vct criticism shonld pay no respect to persons, 
but animadvert quite as freely upon royal taste as any other,—or rather far 
more freely and more strongly, because if such taste goes astray it misleadsa vast 
uumber of other people whu confide in its infallibility, Besides which, royal 
whims and hlunders sometimes prove exceedingly expensive matters. Even 
if you did not care to touch so ticklish a point, there was at least one thing 
which called for a note pointing out the very strange contradiction іп one 
part of the description, where after telling us that thase rooms are twelve 
feet high, it goes 0. to say that the walls are painted in imitation of marble 
to the height of twelve fcet, therefore, as it would scem, up to the very ceil- 
ing, nevertheless, aver that “ wainscoting,’ as it is termed, there is а series 
of panels. Now, though the mistake was not your own, nor might you be 
able to set it to rights, still it would not have been amiss to show that it had 
not escaped your observation. With a single exception, not one of those 
who have spoken of that Pavilion have noticed, otherwise than by mention- 
ing it, one of the most extraordinary things of all in the whole building— 
namely, its having а f/chen, though it stands only a few yards from palace! 
This has induced one periodical—ani only one—to compound some sauce 
piquante for the occasion, and in so doing it has not spared its cayenne ;— 
that it has more of the latter than what sonnds like loyalty may easily be 
conceived. 

So, now you have got from me note for note; therefore putting a finis to 
шу ftippancy, 

1 subscribe myself, 
Tur WRITER ІХ THE ATHENEUM. 


*,* “The Writer in the Athenccum” disapproves of sham, imitative and 
deceptive materials ; we have no need, therefore, to argue for the general 
principle, bnt only for a particular application vf it. Над no other change 
been produced in the appearance of the deal than that of polishiag it and 
bringing out its veins іп their natural colour, the alteration would not have 
amonnted to a deception, Dnt when the wood assumes a “rich depth of 
tone," totally dilferent to its ordinary appearance, is moreover placed in 
an inaccessible position, and forms a timber roof of exactly the same kind 
as that for which we koow that our straightforward ancestors used oak, 
the eyes of most observers will be deceived. 

It makes nothing for the apology to say that the change is produced by 
varnish and not by paiot. It is the deception itself, and not the mode of 
producing it, of which we complained. 

Onr correspondent modestly says that he ‘cannot let us off yet," and 
asks why we did not criticise the Pavilion at Buckingham Palace in the 
same way as Ше Lincoln's Inn Buildings. This proposition to make the 
canons of criticism independent of their objects argues but little for the 
clearness of the writer’s notions. Toexamine a lady’s boudoir and a public 
hall, or a * closet" and a cathedral by the same rule would lead to endless 
absurdities. For instance, the most fastidions could scarcely object to 
wood-work in private apartments being painted in resemblance of oak or 
maple, yet we presume “Тһе Writer in the Athengum" would be some- 
what startled to see the great doors of Westminster Abbey nicely grained 
and varnished. А 

Our correspondent is in error in supposing that we reject all flippant 
letters—we insert his. 


REGISTER OF NEW PATENTS. 


(Under this head are given abstracts of the specifications of all the most important 
patents as they are enrolled. Any additional information required as to апу patent, 
may be obtained by apolying to Мг, LAX'TON at the Office of this JOURNAL.) 


— 


PUMPS. 

Acustus Соғғух, of Paris, gentleman, for “Improvements in Pumps," — 
Granted March 17 ; Enrolled бер. 17, 1815. 

These improvements consist in a peculiar mode of working the piston of 
pumps as well as in the eonstrnetion thereof. The novelty consists in tha 
applieation of stationary double inclined planes for raising the piston, which 
have a rotary as well as reetilineal motion. The accompanying figure shews 
a sectional elevation of one of the pumps; а a is the pump barrel supported 
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іп any convenient manner by means of timbers b b; сіва cylinderical piece 
of metal made to fit the interior of the pump barrel, the upper edge or end of 
this piece of metal is made with an undnlating surface consisting of double 
foclined planes, there being four in number, as will be clearly seen by the 
form of the curved line. d dis the piston made to fit tight within the barrel 
of the pump by means of parking at e e, the lower end of the piston is also 
made with an uneven surface similar to that of c, and is provided with small 


rollers which rest upon the undulating surface c. It will, therefore, be seen 
that by giving a rotary motion to the piston d the same will rise and fall as 
the rollers traverse over the surface consisting of double inclined planes as 
abeve described. fis the induction pipe and g the eduction pipe; ^^ аге 
pieces of wood attached to the piston for the purpose of giving motion to 
the same, in a similar manner to the ordinary capstan. —Breviously to start- 
ing this pump it will be found necessary to puta little water within the 
barrel, which may be done by removing the screw at i. The specification 
&hews another modification of this process marked by double inclines, which 
may be applied tu ordinary pumps as is desired. 


RAILWAY BUFFING APPARATUS. 


Hesry SAMUvEL Rayner, of Ripley, Derbyshire. gentleman, for “ certain 
Improvements in the means of preventing accidents to carriages on Railways and 
common roads"— Granted March 18; Enrolled Sep. 18. 

‘Tbis invention for improvements in preventing accidenis to carriages on 
railways and common roads consists in a peculiar mode of constructing the 
buffers whieh may be applied to carriages in the ordinary manner, or the 
вате may be applied to a separate carriage placed between the tender and 
the carriages forming the train. The accompanying engraving shows a lon- 
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gitudinal section of the improved buffing apparatus; a ais a tube composed 
of two parts joined together by means of bolts in the ordinary manner; 55 
is also a tube made to slide within the tube а a, perfectly air tight, by means 
of packing this latter tube is divided into two compartments с and d by means 
of a diaphrigm e. Within the tubec there is a piston f, the rod of which 
passes through a stuffing box at g and is permanently fixed to the extreme 
end of the tube a, which portion of the tube is filled with compressed air ; 
the compartment с of the tube b b is filled with water, and the compartment 
d filled or blocked up with wood, The action of the apparatus is ав follows: 
Suppose the end of the tube to be struck at Л by any other body coming 
against it, the effect would be to drive the tube b further into the tube а, and 
ihereby bring into action the “ two elastic forees, namely, the water and air," 
that is to say, the end g of the tube b will meet with the resistance of the 
compressed air, and the piston / with that of the water, which is allowed to 
pass through a number of small holes drilled through the piston, the size and 
number of which may be varied according to circumstances. The inventor 
claims generally the hydro pneumatic bufler, and the described method by 
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whieh it is applied on any variation of its construction or application what- 
ever. 


IMPROVEMENT ON DYEING. 


Lovis Josern WALLERAND, of Basing Lane, merchant, “for Improvements 
in dyeing or staining various kinds of fabiics."—(Communication.) Granted 
Dec. 30, 1844; Enrolled June 30, 1845. 

This invention is said to consist in giving shaded stripes of colour for 
woollen, cotton, silk, and other fabrics, by the employment of a peculiar ar- 
rangement of machinery which produces ihe ‘effect in a more expeditious, 
economical, and perfect manner than by the ordinary hand process. This 
machine may also be used for dyeing shaded stripes to furm grounds upon 
fabric intended afterwards to receive a printed pattern. The machinery for 
effecting the purpose above described will be clearly understood by the follow- 
ing description reference being had to the drawings in which similar letters 
denote corresponding parts in all the figures. Fig. 1. shows an elevation of 


Fig. 1. 
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the machine having one side removed, and fig. 2 a plan view thereof; a a is 
the fanning of the machine supporting a colour vat b ù b, at one end of this 
vat there is a cooller c capable of being raised or lowered by means of a lever, 
not shown in the drawing, so as to bring it in contact with the cloth which 
is in fig 1 shown by dotted lines; 4 d are frames of wood supported by cross 
Lars e e attached in some eonvenient manner to the sides or end of the vat. 
These frames support a numher of small rollers / and f so as to turn freely on 
their axis; the peripheries of these rollers and also the roller c are covered 
with felt or other absorbant material т g are two cloth beams supported by 
brackets БУ at each end of the machine, round which the piece of fabric to 
be dyed is passed ; ¿ ¿ are wheels keyed on the axis of the rollers g intended 
to give motion to the same from some convenient piece of machinery ; f j are 
rods placed across the vat for supporting the cloth between the rollers f f", 


Fig. 2. 


RaThe c peration of the machine is as follows: the piece of fabric to be dyed 
is wound on to the cloth beam g', and is passed between the rollers f f’ which 
latter, that is to say, the bottom roller is partly immersed in the dyeing liquor. 
Motion is then imparted to the cloth beam g, the cloth in passing from one 
beam to another give motion to the series of small rollers f /' and thus be- 
comes charged with the dyeing liquor which as the cloth is wound round the 
beam g spreads by means of eapillary attraction; the cloth may then be 
wound back again on to the beam g’ and so on until the required depth of 
tint be obtained. When the cloth is required to have a light even tint over 
the whole of the surface the roller c is to be raised by means of the levers 
above referred to, so as to be brought in contact with the surface of the fabric 
which is to be passed backwards and forwards until the requisite tint or shade 
is obtained. 

When the cloth is of a thick strong quality, the inventor purposes to have 
another vat containing dyeing liquor shown at A, fig. 1, in dotted lines below 
this vat, there are rollers corresponding with the several stripes ; above these 
rollers, and within the vat, is a cock for the purpose of regulating the flow 
of dyeing liquor from the vat into the several rollers; these cocks are so ar- 
ranged as to be opened or shut simultaneously by means of levers, 80 that 
any required quantity of dyeing liquor can by „this means be allowed to flow 
on the top side of the cloth or fabric as well as on the under side, 


The dyeing liquor іп the vat is heated by ап 
arrangement of pipes through which steam is 
allowed to pass, when the liquor is required to 
be applied boiling, the inventor proposes to have 

іп place of the rollers last described, 
which will have the effect of retaining the heat 
of the liquor for a longer time than by the rollers 
atoresaid. Fig. 3 shows the mode of arrangement 
when two colours of stripes are required ; ас 
represent the frames which may be made to 
support any required number of small rollers 
made similar to those above described. 


WiLLiAw Hesar Tarcor, of Laycock Abbey, in the county of Wilts, for 
** Improvements in obtaining motive power, aud in the application of motive power 
to railways."— Granted March 3; Enrolled хер. 3. 

The first part of this inveution consists in the application of carbonic acid 
gas for obtaining motive power. For this purpose the inventor takes frozen 
carbonic aci in a form resembling snow; this snow is placed within а suit- 
able vessel, through which is made to pass the wires оҒ-а voltaic battery, so 
that when a voltaic current is made to pass through the wires, the snow in 
the immediate vicinity of such wires is melted, and forms a vapour which 
passes off to actuate the piston of an engine suitably constructed for the 
purpose. 

Another part of his invention consists in a mode of obtaining motive power 
by means of electromaguation. А third part consists in a peculiar mode оѓ 
constructing a machine to work somewhat in the manner of an horizontal 
windmill, and lastly, in a peculiar mode of constructing the valves for closing 
the longituninal opening in the traction pipe; but in order to understand any 
part of these several improvements it would be necessary to read very саге- 
fully the specifieation, even then considerable difficulty is experienced in get- 
ting a knowledge of what the inventor means. The fact is, Mr. Talbot has 
enrolled a number of ideas which require working out, and which we may 
venture to say would be no easy matter in some cases to make a machine 
worthy of protecting by a patent. The accomjanying figure is the only 
drawing which accompanies 
the specification, with the ех- 
ception of a small plan of a 
tube, and even these are exe- 
cuted in a manner which is 
almost unpardonable. The view 
we have given shews a trans- 
verse section of a traction pipe; 
аа аге plates of metal sup- 
ported by bent plates bb; c 
are peices of India rubber ar 
other flexible material, which, 
when a vacuum is formed in 
tbe pipe. are forced by the ex- 
ternal pressure of air into the 
Position shown, so as to form 
a cussion, but as the arm passes 
along they assume the position shown by dotted lines. There are also cus- 
sions formed of flexible material at i, but which are anything but clearly deli- 
neated. 


— 


FUMIFIC IMPELLER. 


ALEX. болоох, of Fludyer-street, Westminster, for ‘an Improvement in 
obtaining motive power by the action or agency of heat, and in the upplication of 
that power to purposes ef locomotion and navigation.” 

The following isa description of the apparatus for effecting the purposes 
above described, which will be understood Ly referring to the drawing, which 
shows a sectional elevation of the apparatus, which is intended to raise water 
from one level to another, viz., from A to B, in the following manner: C is 
a strong oval shaped vessel inclosing a fire placed within the grate D ; E is 
pipe leading from such vessel to a cylinder F; G is a pipe throogh which the 
water passes from the reservoir A into the cylinders F, and Н is a pipe 
through which the water passes from the cylinder Е to the reservoir В. ‘The 
oval vessel C is formed of two parts bolted together, and has an opening at 
the top and bottom, each opening being provided with a lid or cover. which 
are to be taken off during the lighting of the fire, but when the fire is burned 
up the lids or covers are to be luted in a similar manner to that now practised 
mode of closing gas retorts. Lis a blowing machinc, for supplying air to the 
vessel C by means of two pipes which аге so arranged that the air may be 
admitted either above or below the fire; Jis a water wheel for giving motion 
to the blower and other parts of the apparatus, which will be described in 
the action of the machine, which is аз follows. 
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The fire in the grate D having burnt up the bonnets or covers on the ends 
of the vessel C are, to. be luted, (these covers may if required be provided 
with weighted levers to act as safety valves,) this being done the water wheel 
may be moved round a few times so as to force a quantity of air into the 
vessel C, should there not be any water fo: this purpose the inventor pro- 
poses to inject a few ounces of water into the fire for the purpose of generat- 
ing a quantity of gas ог “ fumific’’ matter to give the first impulse to the 
machinery. Мг. G. observes, that for every degree of heat, air expands abou! 
one four hundredth and eightieth part, so that at a temperature of 480° the 
bulk о? air admitted Into the vessel C will be doubled, in which state it will 
pass through the pipe E inta the vessel 1°, and will force the water from such 
vessel ор the pipe 11 into the reservoir B, a portion of the water so raised 
passes along the trough L to drive the water-wheel, the motion of which after 
the water is forced from the vessel F closes a valve at the bottom of the pipe 
E, and opens a valve at the bottom of the pipe M, which latter allows the 


expanded air to pass into the atmosphere, the rarefied airin the vessel C being 
prevented passing into the cylinder F by the c'osing of the valve aforesaid- 
The air having escaped from the vessel F, tlie same is refilled with water frome’ 
the reservoir A. which passes through the pipe С ready for another stroke of 
the engine, which is performed in the manner above described. The specifi 
cation shows the mode of applying this description of engine to the purpose” 
of propelling beats or vessels and also carriages upon a line ul railway, in the” 
former case the ‘‘fumific” matters pass through pipes, whicli pipes pasz’ 
through the sides of the vessel so as to give motion to the vessel by the re~ 
action caused by the fumific matter acting against the water. In the latter“ 
case the gas or fumific matter is allowed to escape through a pipe whicts' 
passes through the longitudinal slit or opening of a traction pipe, similas“ 
to those now employed in atmospheric railways, Lut which traction pipe 
may be constrocted of brick or other material, as its ebject is merely to 
prevent as much as possible the lateral expansion which would be the cass 
if the fumilic matters escaped into the open air. "The іп ventor in some 
cases ргор«5ез to supply ihe fire with coal dust or pounded resin ог other 
combustible matter. 


IMPROVEMENTS tN IRON AND STEEL. 


Joun James Osporne, of Macclesfield, Chester, Gentleman, for * 4n йс 
vention of Certain Improvements in the Mauufacture of Lon and Steel, and ix? 
Furnaces to be employed for such or similar. Manufacture. (Conmunication.)— 
Granted 16th January ; Enrolled July, 1549. 

The improvement consists, first, in a composition to Le added to pig-iroiz» 
or cast iron, when in а melted state, consisting of 2 Ibs. common salt, 21b», 
lime, and 15 lbs. iron slag from the forge, for an ordinary charge of 3 to 
ewt. of pig iron, the ingredients to be well incorporated, amd, by means of аж? 
iron spoon, added, in small quantities ut a time, to the melted mass, ат 
then stirred пр. The iron is then to be puddled and heated, in the usual wage 
of making bar-iron. For making өһсегезісеі, a mixture of 2 lbs. commo? 

alt, 21b. quick!ime, and 2 10. pearl ash, or 41b. carbonate of soda, mixed, and 
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added as before, to a charge of 5 cwt. of pig iron, melted at a white heat, 
20 Ib. slag to be added. The mass, after being properly worked, is made into 
balls, hammer and rolled. Far cast-steel, the mass is treated in the same 
way as last described, as regards the mixture, but not puddled or balled, 
a blast furnace may be used. The charge being tapped, and run into a bed, 
for making a plate, 13 inch thick, the slag will rise to the surface, and upon 
being cooled by sprinkling water, it will be easily separated when cold. The 
plate is then broken up, and remelted in crucibles or pots, in a blast furnace, 
in the following manner :—To 281b. of the plate obtained as last described, 
add 13 Ib. green bottle glass, 8 ол. pearl ash, ог 1602. carbonate of soda, and 
8 oz. black oxide of manganese, all to be stirred up in the melted iron; and, 
when cast into ingots, cast steel will be formed. 

The second part of the invention relates to the peculiar construction of a 
blast furnace, consisting of a furnace formed of an iron pot, 2 feet 6 inches 
high, and 3 feet in diameter, with 8 holes at equal distances, near to the 
bottom, and round the side, to admit the blast mote equally. The pots are 
lined with fine clay, about 4 inches thick ; in the centre nf the pot there is a 
stand, formed pf fine bricks, 1 foot high. The potis placed within a can, 
made of firm iron plates, 2 feet 6 inches high, апа 3 feet 8 inches in breadth, 
bolted together, and cemented, so as іо form, with a circular plate at top, an 
air-tight chamber, with a space of 3 inches left round the pot. The blast is 
first admitted into this outer can, which forms au air chamber, by two or 
more openings, by which means the air 15 more equally distributed through 
the several openings into the pot. 


PROCEEDINGS OF THE ROYAL SOCIETY OF EDINBURGH. 
Mouday, 17th Murch, 1845. 
Sir Сговсс Mackenzie, Bart., ia the Chair. 

The following Communications were read :— 

1. On the improvement of Navigation in Tidal Rivers, 
VENSON, Esq. 

Three compartments are pointed out as existing in all rivers, whea 
viewed in connectioa with the sea, possessing diferent characteristics, aud 
requiring different classes of works for their improvement. These аге, 
first, the ** sea proper,” characterised by the presence of unimpaired tidal 
phenomena, and including all works connected with the improvement of 
bars. Second, the * tidal compartmeat of the river,” characterised by the 
modified flow of the tide, produced hy Ше iuclination of the bed, and em- 
bracing works connected with the straighteniag, widening or deepening 
of the beds of rivers; the formation of new cuts ; the erection of walls for 
the gnidance of tidal] currents, and the shntting up of subsidiary chaunels. 
And the third compartment is the * river proper," which is characterized 
by the absence of all tidal influence, the improvement of which is geaerally 
effected by meaus of dams erected in the bed of the river, and formiug 
stretches of canal communication with each other by means of locks in the 
dams. The practical remarks are coufined to the improvement of the tidal 
compartment only, which possesses suflicieat importance to entitle it ta 
form the subject of a distinct communication; tbe prosperity of Ше ports 
of London, Bristol, Newcastle, Glasgow, aud maay other places, heing 
intimately connected with it. 

The author shows, that, owing tu the smallaess of the rivers of this com- 
paratively aarrow country, they саа be advantageously navigated only 
while their waters are deepeued by the influx of the tide, and proposes, as 
the surest means of effecting improvement, such warks as produce aa in- 
crease іп the duration of tidal influence. 

Iastances of the success of the works are рітеа, The rise on the bed 
of the Tay from Newburgh to Perth (856 miles), іп consequence of 
works that have beea executed, has reduced fram four to two feet. The 
time occupied in the passage of the tidal wave between these places lias 
beeu decreased fifty minutes, and the speed with which it travels increased 
12 of a mile per hour, The duration. of flaod-tide at Perth has been 
increased fifty minutes, aud the time duriug which the river at that place 
ås uninfluenced by the tide, has been decreased. forty-five minutes. It is 
also calculated that an additional quantity of sea water, amounting, on 
aa average, to 760,560 tons, is prupelled iuto, and again withdrawn from, 
that part of the river extendiag above Newburgh every tide. At the 
Ribble, in Lancashire, similar beaefits have resulted from similar opera- 
tions; the tidal rauge at Preston having been increased between three aud 
Јонг feet, and the propagatiou of the tidal wave accelerated about forty 
minutes. 

The following are the practical inferences which the author draws from 
the facts brought forward :— 

First, that owing ta the comparatively contracted country from the 
drainage of which our rivers derive their supplies, it is chiefly from 
increased duration of tidal iuflucnce that we must improvement in tide 
navigation, the regulatioa of the fresh water stream being an operation of 
secondary importance, but not, ou that account, to be overlooked. 

Second, that the whale tidal phenomena of the navigation to be im- 
proved ought to be ascertaiued, in order that the engineer may be enabled 
to discover ia what part of the river the mast prejudicial retardations of 
*he tidal wave, and obstructions of the current, take place. 

Third, that in tracing these retardations їо the proper cause, and 
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snggesting meaus fer their removal, works shonld be adopted which da 
not injuriously abstract tidal water from the sea channels. 

Fourth, that the works best suited for attaining the desired and consist 
chiefly in loweriug the bed of the river, aud removing all natural dr arti- 
ficial ohstrnctions, and in erecting low rubble walls for the direction of the 
curreuts, 

Fifth, that although general views of the nature of these operations may 
be given, the precise details of such works as shall be best suited to par- 
ticular localities can, ia the present state of our information, be deter- 
mined only by engineering experience. And, 

Lastly, that, by the execution of works designed in accordance with 
these geueral views, very beneficial results have been, and may be pro- 
duced, for a comparatively small expenditare. 


2. On the Solvent Action of Drainage Water оп Soils. Бу Joun WILSON, 
Esq, F. С. 5. Communicated by Dr. Gregory. 

The author, being resident for a time in East Lothian, in order ta study 
the system of agriculture, it occurred to him that the very extensive and 
complete drainage must materially affect the soil by removing large quan- 
tities of this soluble ingredient. 

He was disappointed, owing to an accident, in examining, quantita- 
tively, the water which had been first collected for the purpose; but on 
examining, qualitatively, some that was collected after the drain had been 
running very copiously far 36 hours, he faund it fo contain 151 grains of 
soluble matter per gallon. This was chiefly the usual salts of lime aud 
organic matter, 

He examined the surface and subsoils of the field, and found them to 
contain, besides silica and alumina, iron, lime, and traces of magnesia, 
with organic matter. The iran ia the surface soil was in a state of pro- 
toxice, but ia the subsoil it was found peroxidised. 

The author concludes that the drainage water carries off a very large 
quantity of the soluble matter of the soil, which he calculates as possibly 
amouatiug to 775 lbs. per acre in the year, a quantity equivalent to a gaod 
doseof manure. Не recommends the adoption of some meaas ta prevent 
this great lass, and promises to continue his researches, and briag forward 
mare precise results. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM AUGUST 2], TO SEPTEMBER 25, 1845. 
Six Months allawed for Enrolment, unless atherwise expressed. 


Alfred Vincent Newton, of Chaucery-lane, mechanical draftsman, for “© certain improve- 
meats in machinery far manufacturing India rubber fabrics,” (Being а communicatioa,) 
Sealed August 28. 

William Edward Newton, of Chancery-lane, civil engineer, for “ improvements іп ma- 
chivery or apparatus far spinning." (Being a communication.) —August 28. 

Mathieu Francois Isoard, of Paris, for ' improvements in obtaiaing motive power,” — 
August 28. 

Joha Vaux, of Frederick.street, Gray’s-inn Road, gentleman, for '*improvemeats in 
apparatus for warming boots and shues."—September 4. 

Heary Samuel Rayner, of Ripley, Derby, gentlemaa, for '*certaiu improvemeats ia Io- 
comotive engines."—September 4. 

Heary Bewley, of Dublin, chemist, for *'certaia improvements iu flexible syringes, 
tubes, bottles, hose and other like vehicles aad vessels.” — September 4. 

Charles Lampitt, of Banbury, engiaeer, for ‘ап improved dibbliug machiae.”—Sept. 4, 

Alexander Haig, of Great Carlisle-street, Portman-market, engineer, for “ certain im- 
provemeuts ia machinery for ventilation aad other similar purposes, to which the said 
machinery cau be applied.’’—Septemher 4. 

Elisha Haydon СаШег, of Goldsworthy-terrace, Rotherhithe, engineer, for *' certain im- 
provemeats in the maaufacture of nails, and із the machinery or apparatus to be used for 
such purposes ”— September 11. 

Henry Mandeville Meade, of New York, America, for “ Improvements in distilliug from 
Indian cora and other graiu.’’—September 18. 

Joseph Francois Lauberau, of Paris, gentleman, for “Improvements іп obtainiag 
power."—September 18. 

Charles Hodgson Horsfall, af Liverpool, merchaat, for “ Ya»provements in the manu- 
facture of iron.’”’—September 18. 

William Eccles, of Blackburn, power-Joom maaufacturer, William Cook, of Livesey, 
haad-loom weaver, and William Lancaster, power-loom weaver, of Blackburn, all of Laa- 
caster, for ** certain Improvements in looms for weaving."—September 18. 

Charles Murland, vf Castlewellan, Ireiaud, flax spinner, and Edward Lawsoa, of Leeds, 
machine maker, for ** certain Improvements ia machinery for prepariag aad spiuoiag flax, 
aad other fibrous suhstances."— September 18. 

James Polkinghorne, the younger, of Hoxtoa, geatlemau, for “© certain Improvemeats 
ia treating ores, and in separating from them the metals which they coatain.’’—Sept. 18, 

James Caldwell, of Broad street, Radcliff, engineer, for " Improvemeats іп ships’ rid- 
iug bits, and in windlasses.”—September 15. 

Stephen Higginsoa Perkins, of Charlotte-street, Bedford-square, for *'certaiu Improve- 
meats iu the steam engine, nnd in its applicatioa to steam navigation.” (Being a com- 
municatiou.) —September 18. 

Edward Chrimes, of Rotherham, brass founder, for  Improvemeats in cocks and taps." 
—September 25. 


TO CORRESPONDENTS. 


“А.В. We are unable to iasert the paper, as a similar оле, accompanied by a diagram 
nearly identical with that seat, has already appeared in our pages. 

А correspondent ‘informa us that the costof the Church at Birch, near Manchester, 
was wrongly stated in our last number, it shnuld be £3,500. 

“E, H.” Before publishing the paper we wish to make a few remarks on some parta of 
it, and shall feel obliged if the writer will send us his name, or at least an address, to 
which we caa direct a letter. 

Mr, Mullet's paper has not beea aent to us. 
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THE РІМАСОТНЕСА, OR PICTURE GALLER Y, OF MUNICH. 
(With an Engraving, Plate XXIV.) 


Among all the reigning sovereigns of Europe Ludwig, King of Ba- 
varia, holds by far the highest rank ава patron of the Arts. The 
capital of his kingdom owes to his inunificence, taste, and zeal its 
noblest public buildings, which in number aud extent far exceed the 
modern specimens of architecture in the larger European capitals. 
Nor has the patronage of Ludwig |. been of that passive character 
which too ofteu belongs to royal patronage, but has exhibited itself 
energetically—in zealous encouragement of the artist, the architect, 
and the sculptor—in foregoing a large part of his personal revenue 
for the sake of founding public monuments—ip constant and careful 
inspection of these works during their progress—in active co-opera- 
tion with the architects of them—in the promotion of the study of the 
fine arts by personal precept and example. 

Of the modern public buildings of Munich the best known in Eng- 
land are the Glyptotheca and the Pinacotheca, and although these two 
Maseums form in reality bnt a small portion of the buildings erected 
under the present king, either of them singly would be considered a 
«ufficient and honourable proof of the taste of any other monarch. 
The Pinacotheca and Glyptotheca are the works of tle architect 
Baron Kleuze, who erected also the New Palace (Konigsbau), the 
- Fest-bau a vast addition to the Old Palace, the Post Office, the Church 
of All Saints, с. The fuilowing list will give some idea of the ex- 
tent to which Kleuze’s architectural skill has been exercised in 
Munich; his principal works, arranged in the order of their construc- 


tion, are— 


Gly ptotheca 1815.30 Ionic 
Bridge over the Isar 1823-28 

Odeon 1526 Italian 
Pinacotheca » 

Allerheitigeo Kasselle 1526-7 Byzantine or Romanesque 
Bazaar n Italian 
Hofarkaden 9 

Konigsbau 1837 Florentine 
Festbau n Palladian 
Prince Maximilian's Palace 1828 Florentine 
Leuchtenburg Palace » Italian 
Obelisk 1828-33 

Polyerome Temple 1833 Tonic 

st. Bonifacius 1533 Byzantine 
Post Office 1834 Florentine 
Monument of Max. Joseph Е. 1535 


Of the Pinacotheca, or Museum of Pictures, of which we have now 
to speak more particularly, Dr. Granville, who saw it in its unfinished 
state, says, “ Uuquestionably, after the logeia of the Vatican, no other 
edifice will bear comparison with what this promises to be." The 
upper or first floor is the principal part of the building, and is that 
аїоое which contains works of art, the ground floor being occupied by 
offices and a library. The plan of the upper floor is symmetrical, and 
may be described as a rectangular parallelogram with projecting 
wings at both ends. The shape somewhat resembles the following— 

North 


West | East 


South 


The principal elevations front the north and south; the projecting 
wings at the east and west ends give an appearance of solidity and 
extent to the building, and produce a varied effect in the principal 
front, which is 500 feet in length. The part of the interior marked а 
із a magnificent vestibule parallel to the sonth front, and devoted to 
fresco painting. This vestibule or series of loggie forms a distinct 
portion of the building set apart to fresco paintings. The designs, 
which are by Cornelins, are executed by Zimmerman. 

The first stone of the building was laid in 1826, on the anniversary 
of the birth of Raphael, by the royal founder himself. 

The engraving by which this article is illustrated represents the 
eastern facade of the building, part of the external walls being removed 
to exhibit the decorations and arrangement of the interior. There 
are three windows on each side of the entrance, supported on rustic 
work, aud surmounted by bold moulding. There are five windows on 
the second or principal fluor, with lanie pillar against the piers be- 
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| tween. The attic above is in very questionable taste; in the southern 
and northeru fagades especially this attic presents a very heavy un- 
prac appearance, as on this side it lias no windows. Тһе effect is 
urther impaired by the range of lanthern skylights which light the 
prineipal apartments of the building. The attic is not immediately 
in a line with the north and south fronts, but is set as far back as the 
inner wall of the loggie. 

Of the decorations of the interior, it is difficult to give an adequate 
idea. They are elaborate in the extreme; the walls and ceilings are 
profusely decorated with inlaid marbles. Тһе upper floor is ap- 
proached by a staircase іп the sonth-east wing, and contains nine 
principal rooms en suite, each devoted to separate schools of painting. 
Besides this central snite and the magnificent loggie, parallel tu iit on 
the south side, already mentioned, there is another range of 22 
smaller apartments along the side of the edifice. 

The gallery will hold in all about 1,500 paintings, exclusive of the 
frescoes. 


PNEUMATIC RAILWAY. 
New INVENTION ОЕ M. M. JOBARD AND SEGUIER. 


We have, in the Journal des Chemins de Fer of Oct. 18, au account 
of a method of pneumatic propulsioninvented by M. le Baron Seguier, 
of the Znstilut, and M. Jobard, director of the use de Industrie at 
Brussels. The latter gentleman is known hy his Report оп Ше French 
Exposition of 1539. 

Іп the newly invented system the motive force is communicated 
by the compression and not by the rarefaction of air. А tube is lait 
the whole length of the railway, and has a longitudinal slit resembling 
that of the existing atmospheric railways. The manuer of closing 
this slit is, however, different; the method adopted is that of M. Hal- 
lette, described some time since in the Civil Engineer and Architects 
Journal. М. Hallette’s valve has this peculiarity, that it acts both 
ways; that is, prevents the air from either entering or escaping by its 
own pressure. М, Hallette, our readers will remember, fills and closes 
the longitudinal slit by two long pieces of Indian rubber tubing, which 
are inflated; these pieces of tubing extend the whole length of the 
slit, being fastened one to each edge of it, and pressing firmly against 
each other like lips, so as to entirely seal the tube. М. Hallette’s ine 
vention is engrafted bv M. M. Jobard and Seguier into their system. 

Their atmospheric tube has also another peculiarity; it is square 
instead of cylindrical; neither does it contain a travelling train piston, 
but tbe compressed air is drawn up from it into the borler of а locomo- 
live engine, and acts in the cylinders of the engine in the stead of 
steam. This is the leading idea of the invention. А locomotive 
engine accompanies the train, as in the case of the old railways, but 
this engine instead of being worked by steam is worked by com- 
pressed airsupplied to it at every point of its course by the continuous 
pneumatic tube, We should have mentioned that the compression of 
the air is proposed to be carried to three atmospheres, or 45 Ib. to the 
inch. 

The manner in which the communieation is effected between the 
pneumatic tube and tbe locomotive engine is nata little curious, We 
have have uot here an arm communicating from the interior of the 
tube to the trains it is conceived that the friction of this arm would 
soon wear out the elastic tubing which forms the air valve. The con- 
nection is made in the following manner ;—a picce of apparatus is 
provided which in form resembles a double-convex lens; this lens is 
hollow, and is made of two convex metallic plates perforated by small 
holes at their circumference; the holes are closed by valves inside the 
lens, which prevent escape from the interior of it; the leus turus ou 
hollow axes, which communicate by tubes with the air chamber (or 
what corresponds to the boiler) of the locomotive engine. lt will be 
readily conceived that if this dise roll along the valve of the pneuma- 
tic tube, dipping a little way into it, each hole in the circumference 
of the lens will, in its turn, be brought into communicativn with the 
compressed air, which will rush up through it into the cavity of the 
lens, and thence, by the hollow axles, to the air-chest of the engine. 
The perforations of the lens, as they revolve, successively dip into 
and leave the pneumatic tube. As they leave it they are closed by 
the ioternal valves, which the compressed air within the dise keeps 
closely shut. The thickness of the disc is two-fifths of an inch, but 
its diameter is upwards of a yard. 

This invention, like all new inventions, is to supersede every thing 
similar to it already in existence. But beside the objections which 
we believe exist against all systems of atmospheric ratiways, from the 
loss of power sustained in communicating motion by an elastic agent 
like air, the present invention has this additional disadvantage, that it 
requires two steam engines (the stationary and the locomotive) to do 
the work which is at present done by a single engine. 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS LXVI. 


** I must have liberty 
Withal, as large a charter as the wiods, 
To blow on whom ! please." 


I. The tables are now completely turned ;—after being contemptuously 
derided and rejected as utter barbarism, Gothic Architecture has come 
nearly all at опсе to be considered by us the architecture par excellence, 
and to һе regarded with a degree of earnest and appareutly sincere affec- 
tion on the part of the public generally—that portion of it at least which 
has any voice in such matters,—that contrasts most forcibly with the posi- 
tive indifference, and the gross igaorauce resulting from that indifference, 
іп regard to those styles which are of more uaiversal application, not only 
among ourselves, but throughout all Europe ; aad which, moreover, must 
contiuue to be so, Witbout sayiug that by far too much attention is now 
given to the study of Gothic architecture and ecclesiastical archwology, it 
may truly be affirmed, that by far too little is bestowed on the study of the 
art generally. Most assuredly it is not on account of a competent know- 
ledge of it beiog more easily acquired thaa that of Сгесіаа and Roman, and 
the styles derived (rom them, that Gothic architecture recommends itself to 
amateur students, since it is by far more complex—beyond all comparison 
more iutricate, Whether it be that Gothic is thought better calculated for, 
and is better relished as an amateur pursuit, on account of its uot having 
been reduced to dry and formal tecbnical rules and measurements, aud so 
far answers more to the character of art, aod the study of it accordingly is 
looked upon as a less mechanical one Шаа that of our usual styles,—aad а 
good deal may be attributed to this particular view of the matter,—most 
indisputable it is, that Gothic now engrosses public favour and attentiun 
almost entirely. As far as that style is concerned, we seem most anxiously 
solicitous to do the very best we cau, according to our means aad our 
knowledge—though it must be admitted, that we do not always show our 
knowledge in proportion to our means aod the occasion afforded ; and such 
solicitude is praiseworthy enough ; but tben, on the other baod, we are just 
as markedly iudiffereat to all that is not Gothic. The worthy public appear 
to be of opinion that whatever be doue іп апу other style af architecture than 
Gothic, it is no affair of theirs, —that it is оре ia which neither they, пог good 
taste aod our national credit for art, аге interested ;—one so completely out 
of their jurisdiction, that they have no right to exercise evea the control of 
opinion over it. National monaments and mooumental structures may be 
left to take their chance for turning out bad or good,—if the former, well ; 
if otherwise, ** "1:5 pity, but it can't now be helpcd !"—aud what is almost 
the worst part of the matter is, that no warning is taken by us from pre- 
vious signal failures and uolucky mishaps of the kind, but mischief is left 
to work undisturbedly till it brings us to that wonderfully consolatory 
“ Can't be helped." 

II. If we could uow get rid entirely of all the other styles employed hy 
us, aud henceforth confine ourselves to Gothic alone, as our national, uni- 
versal, aud exclusive one for buildings of every class, both public aod pri- 
vate, there would be something like reason and good sense in the giving 
our undivided study and solicitade to that one style of the art. We might 
then be justified іп treating all the others as Gothic itself was treated at the 
“ Revival," by the classical or raiher pseudo-classical school, who fairly 
kicked it out of doors as аа illshapeu monster—a hideous Calibaa brute, 
that had takea possession of, and defiled the sanctuary of art. If we ac- 
tually can discard all other styles, well and good; but surely so loag as 
we either are uader the positive necessity of having recourse to them, or 
continue to make use of them voluntarily, the public ought to be just as 
much interested іп understanding those styles, and in securiog for them- 
selves equally worthy productions of their kind in them, as in Gothic, if 
they can at all distioguish between what is good and bad—what is in coa- 
formity with, or ia opposition to, the professed style io other modes of archi- 
tecture. Why then, if it be worth while to cultivate arcbitectural taste at 
all, should it be cultivated only on one side, when one side is not sufficient 
for us? Or, if we can tolerate the most crude abortions for our national— 
at least public-edifices, for those which, if not ornaments, are very conspi- 
cnous objects in cities —provided they do not come under the denominatioa 
of Gothic, why should we be so especially anxious and fastidious in regard 
to the latter style,—so excessively scrupulous as to literal exactaess for 
every particular in our modera imitations of it? If any sort of Greciaa—or 
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whatever else he its particular name—will serve our purpose, any sort of 
Gothic might do so just as well. Why it does not—why we are so much 
less patient of bad Gothic than of bad anything else, is easily explained ; 
the public have begun to take up the study of it as a pet pursuit, and the 
taste for it is now growing aud spreadiog itself very rapidly. Wonderful 
to say, people have at length discovered, or are begioning to discover—at 
least as far as Gothic is concerned—that there is considerable interest in 
tlie study of architecture for its own sake, and as matter of taste and meutal 
occupation, without the slighest reference to any farther results, and with- 
out any interference from the questiou of cui bono? The same might also 
be the case with the study of architecture generally, were but the silly pre- 
judices which stand in the way of its being done, once resolutely pushed 
aside. 

ПІ. Hardly would the taste for Gothic architecture have extended it- 
self as it has done, had it been looked upon іп (һе same light as the study 
of the art taken generally, is; for that seems to be considered of no value 
or interest except to those who pursue it professioually,—dry aad dull, 
diflicalt of acquisition, and useless when acquired ; in short, a study which 
any well-educated persou may avow or betray his utter ignorance of 
without the least discrelit to his information or his taste, The excep- 
tion in favour of Gothic architecture asa recreative study, seems to be 


partly owing to its not having fallea iato the clutches of professional шеп,. 


aad been chopped up by them into dry rules, and formal professional trea- 
ties, For the impulse in the directiou of Gothicism,—at first considered 
a widely errant and eccentric one,— we аге iodebted not (o professioual but 
to amateur students; to the diligence with which they have prosecuted 
their inquiries, апа to tbeir industry іп communicating to tlie public the 
fruits of their labours, The zeal which they have manifested іп this last 
respect, and their efforts to disseminate more and more widely a relish for 
their own pursuits, certainly form a distinguishing trait between them and 
professional men geuerally, and have perhaps caused some feeling of soreness 
aud jealousy on the part of the latter. Itisnot every ooe, however, that bas 
been equally courageous or else equally iudiscreet as Gwilt, when he ven- 
tured hoth openly and in the most marked таппег to censure those who 
not being professional persons take upoa themselves to write upoa Gothic 
architecture, or architecture at all; hiatiag at the same time pretty plaialy 
that they were not only very officious with their services where they were 
not wanted, but that they neglected their own proper duties, while attempt- 
iug to study what they could aot understand. Yet it is mainly to writers 
ofthat class that the public are iadebted for what kaowledge of Gothic 
architecture they possess, aud for the means of studyiug it; noris it the 
public alone who have been so benefited, but professional men also, There- 
fore even adinittiog that the labours of such writers may be more or less 
unsatisfactory and imperfect, still they ought to be received by those in 
the profession with some sort of graciousness as free-offeriag coutributions 
towards the common stock of architectural ioformation, Or if architects 
deem it both mischievous aad presumptuous that any other than themselves 
should undertake to instruct the public, why do aot they themselves take 
up the pen?—why do they not condescend to abate ‘a little of their pro. 
fessional dignity—1 have heard it sometimes called sulkiness—and write 
ироа their art, іп its character of a liberal study, uacoanected with the 
merely operative processes of boilding? 

IV. The truth is, very few professional writers upon architecture seem 
at all to understand what kind of iaformatioa it is that other persons re- 
quire, or how to communicate it in ап attractive and interesting manner, 
Тһеу аге apt—whether they do it wilfully or not—to make strange mys- 
teries of many thiags which if properly explained would be fouad perfectly 
simple and intelligible. They scarcely ever care to enter into the rationale of 
the matters they treat of, or to elucidate priuciples, Even as regards the 
Orders, their knowledge for the most part appears to be little better than 
empirical—merely such as is acqnired by memory and by rote ; and after all 
our slavish mechanical copies of the Orders, employed as they are on every 
occasion alike with the most wearisome repetition, say more for the skill 
of the masono, than for any sort of miad or imagination оп the part of the 
architect who designs them. Whereas it may be presumed, tbat a real 
kvowledge of the orders aad members of ancient architecture, founded upon 
artistic study of them, would enable architects to do much more with them 
than merely reproduce them according to extant examples, even therein 
limiting themselves to a very few, without so much as tryiug to catch a 
single fresh idea from other models, which, though they may be less per- 
fect and less satisfactory upon the whole, afford hints that we ought to 
take advantage of. By adopting a system of mere copying—which now, 
that the examples ia use are all to be fouad accurately drawa out in en- 
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gravings and books, requires nothiug deserving thc name of study or ехег- 
cise of mind,—by adopting such system, architects virtually renounce both 
the name and privilege of artists, at least as far as the Orders are concerned, 


If only correctness is to be aimed at, one man’s Doric or піс is just as | 
good as anothcr’s. Those who have talent and genetic taste of their own, | 


forhear to exercise it; and those who have none, can nevertheless exhibit 
to us most unexceptionable columns so long as they have nothing to do but 
merely take what they find ready provided for all alike. To be sure the 
“ correct” people of the latter class do frequently betray themselves very 
egregiously, since they are apt ta put ou the “lion's hide” of classicality 
in such a blundering manner that the ears, and not the eara only, but a 
great deal more of the real animal that is so disguised, is plainly per- 
ceivahle. 

V. In speaking of Cottoge Architecture, Gwilt has told ua that it re- 
quires tha minimum of miod, but he forgot to infarm us how much mind, 
and what degree of nous, are required for sticking up a row of columns in 
front of a building, as is frequently done where, ao far from there being 
anything in the building itself to warrant them, either on the score of 
utility or of decoration, they ara in positive contradictiou to its character, 
utterly at variance with its style iu all respects, merely show total iguo- 
rauce of composition, and cause tbe opposite extremes of taste to appear 
jumbicd up together. Instead of being admired for their porticoes, pro- 
ductions of that stamp would not even have been folerated, bad the public 
been but as capable of judging of architecture as they are of tbe othcr fine 
urts, music included. So far there may be policy іп keeping, or endea- 
vouring ta keep, the public in their present ignorance of arcbitecture,—iu 
searing them away from the study of it by mystifying it as much ая possi- 
Ме, nnd by ridiculiog the very notion of their attempting to become ac- 
quainted with it. Still the policy із as sbort sighted as it із ungenerous,— 
injurious also to tlie interests of the art itself, since it is, of all of them, the 
one which is most dependent on and most at the mercy of public taste, aud 
must flourish or decline accordingly as that taste happens to be good or 
bad, intellizent or the reverse. "There is, besides, this peculiar disadvan- 
tage attending the influence of bad taste iu architecture, namely, that after it 
has ceased, and a better one come up in its stead, the uolucky praductions 
of the former ill-fated period remain to disgrace us, and after haviog been 
izuorantly admired in their day, to excite derision, contempt and disgust, 
For be they ever so paltry as architecture, buildings—more especially sucb 
as are intended for durability—cannot be got rid of, nor shut out of sight 
at pleasure. We cannot afford to pull them down because they are eye- 
sores, nor is it always that propitious Vulcan will come in the sbape of a 
conflagration and sweep them away, as he did Wyatt'a Gothic House of 
Lords. Instead of reproaching Nash for building in **lath and plaster,” 
we ought rather to feel obliged to him for not having perpetrated his 
wretched designs and ** monstrosities” in more durable materials, inflicting 
them upon posterity as well as upon the contemporary generation, After 
all, the public are tbe real arbiters of the fate of architecture, though it is 
a truth which architecta themselves до not, or it may rather be suspected 
will not, see. Taking their motto from Horace, they say with him, ** Odi 
profanum vulgus, et arcco." They seem to be of opinion that the more 
ignorant the public, all the better for them; aad so, indeed, it may be— 
well for them, yet deplorable enough for the Art. 


ATMOSPHERIC TRACTION. 
Ву Е. 5, Haypon, B.A., Jesus College, Cambridge. 


Investigatian af Pawer Lost by the Preliminary Exhaustion. 


It is proposed in thia paper to investigate the relation which subsiats 
between the power expended and the useful effect obtained on an Atmo- 
spheric Railway, in which the dimensions of the exhausting and working 
apparatus and the working pressure in the train piston are known, the 
effects of friction and leakage being omitted. 

The construction of these railways is so well known that any description 
of the machinery used to produce mation would be auperfluoua. 

The diagram represents the air-pump and part of the branch- pipe cou- 
necting the top and bottom of the barrel of the pump with tbe main. 


А B is the barrel of the air-pump; С, Е valves opening outwards ; 
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D, E valves opening inwards. Let 
А B=a, А М= =, area of piston 
M=4, А ~сарасИу of air-pump, 
B=capacity of branch-pipe, C= 
capacity of main, density of atmo- 
sphere =p. 

Then, by known principles, the 
density of the air in the main after 
n strokes of the pump, will equal 


В+С n n 
(=) x p= R'psuppose. 


The piston is supposed to be per- 
forming its nth stroke. Let 1 be 
that point in its path at which the 
valve C opens, and let А 1120; ме 
have (since in order to open the 
Bho eamm valve the density of the air between 
к Н and A must һе greater than that 

of the atmosphere), 


Density at (w—1)th stroke : density in A 11 :: КА p:p::R™7?21, 
But these two densities are in ratio of A 1L : A B. 
| "bR" a a) 
Next, to determine the pressure of thc air on both sides of M, we have— 
Press. of air in A M : press. of air in A 11 (=press, of atmosph.) :: A H : 


A МЕ КОЕ odia hy (1) 
ip 9 д 
-*. Pressure against M= —— — — x $x 15 lb. (2) 
m 


Again, the air which flows in fram the main filled at the beginning of the 
stroke a volume В + С; in the present position of the piston it fills a volume 


ВСУ за, therefore 
a 


Pressure af air from main wlien piston is at M : pressure of air in main 


at end of (n— J)th stroke :: B+C: B+C+A 2, 

а 

В+С 

27. Pressure in direction of M's motion - R ^7! x kx 151b. 

Весла 

а 
қ 1 
=15kR Е = ret (3) 
m 


Putting A + B+ C—S for shortness. 

The first af these two pressures continually increases until т-д, when it 
becumes equal to the pressure of the atmosphere ; after this it remains con- 
stant. The second diminishes continually throughout the whole extent of 
the stroke. 

The work done in the nth stroke will he ubtained by integrating the ex- 
pressions (2) and (3), the first from z—a to 2-0, the second from r=a to 
а= 0, subtracting tlie secand integral from tbe first and adding to the result 
the product 


l5 kxb=15R”T gr 


corresponding to the constant pressure against M after the opening of the 
valve С. Thus we have, if Wp represent the work done iu the nth atroke, 


ü a Ат 
п 1 + { Er n a (s- a 
б : =a 
Wa=l5 R ak ТА ЕЕ + А ГА ee =: 


Ag 
5 а 5— а 
5- = 
=15 Rt a tf 1- (a—1) log R+ 2 tog А} 


Giving (а) the values 1, 2, 3, &с. up ton in this expression, and adding 
Ыр еш we find for the whole work done in n strokea, remembering that 
жж 


5 


=R, the expression 


io (1+R+ne+,..4R"->) (ак) 
- (nez ness oT R") log R} 
1-nn^ 5-А 
" ut сү 
anf (1+ 5 ек) 
icd Дей (n—1)R* \ 
(К лег Жоок Jer) ы) 


Ta take ап evample—suppose the tu.uerical values those of the Dalkey 
Railway, name:y— 
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А 2134 65 cubic fect 
p-1767:76 cuhic feet 
С--8771:33 cubic feet 


a=66 inches 5:5 feet 
k= 31212 square inches 


Бес 1053000 ың 

Б лепес оте 
S-A B+C 10239-09 b 

ые AR -0:0043. 
pei ка 79 nearly, log R=0-00 


To determine (n) suppose the exhaustion carried on until the pressure of 

the air iu the main is reduced to 5 lb. per inch, then we have 
R=} .1.пх00043=`4771 .*. 5—111 nearly. 

Substituting in (A) we find, after some troublesome arithmetic, the work 
done to be equivalent to 15,947,068. { (1) 

After tlie traiu piston has started, it is clear that іп nrder to preserve the 
rarefaction obtaioed hy the preliminary exhaustion we must have 

5-і s (5) 

Where s, ғ” аге distances simultaneously descrihed by, and 5, k’ the areas 
of, the pump and train pistons respectively. So that if za be the number of 
strokes made hy pump while the train piston travels over a distauce s’, and 
а, as hefore, the stroke of the pump, we bave 

k s! 
—— г 6 
masc DT (6) 

In this case the pressure in the direction of M's motion is constant, and 
equal to 5 lb. per inch. Тһе pressure against M varics until the valve which 
comunicates with the atmosphere opens, after which it remains constant. 

We have— 

Pressure against М: Pressure at beginning of stroke (=5 + 1b.) 
BQ AN БЕЛОМ ОН г 


Ug 


.*. Pressure against М — 54 “Ib. 


Supposing C to open when М arrives at H, where A 11=2,then 4—j a. 
The work done іп aoy stroke when the train is in motion is therefore— 
а а 
ЧОЛУ зав Зав 
di 3 К 
b b 


The work done while the train piston travels over a distance s' is there- 
fore— 


da 


Sak ——=5 ak log 3 


0 


D 
W-5amklog3-5aE-— log 3 by (6)=5 Аз log 3. 


Suppose, for example, that /' == 176-7 square inches and в --71475 feet— 
Then W=5 х 176-7 x 71475 x 0-477 nearly 3.012,167. (7) 
From (4) and (7) we aee that the whole work done in order to enable the 
piston to travel through a distance of 7147 5 feet is equivaleut to 


18,959,235 (8) 
The work done by the piston in travelling over 7147-4 feet is cquivalent to 
10x 1762 х 7147°5 = 12,673,225 nearly. (9) 


From (8) and (9) we have the power lost — 18,959,235 — 12,678,225 
nearly — 6,281,010 nearly. 

Hence the proportion of the work done to the useful effect obtained is 
about 3 : 2; зо that about ird of the power of the engine are thrown away 
without producing any useful effect, 1n other words, the power Inst is more 
than 33 per cent. of the whole power expended, and this loss is independent 
of friction and leakage. 


NOTES 
ON THE PHILOSOPHY OF ENGINEERING. 
П. 


Loss оғ Power ом ATMOSPHERIC RAILWAYS. 

Yt is now about twelve months since I ventured to publish in this 
Journal some observations on an objection to atmospheric traction 
which seemed to have been previously overlooked. The observa- 
tions which I bave offered from time to time on the subject, have ex- 
cited an opposition due rather to the important nature of the con- 
elusions arrived at than to their invalidity. 

The present paper will be preceded by one which may be confi- 
dently ranked among the most valuable that have ever appeared in 
this work. The conclusion of Mr. Haydov's paper оп Atmospheric 
Traction deserves the most attentive consideration—“ Hence the pro- 
portion of the work done to the useful effect obtained is about 3:2; 
so that about one-third of the power of the engine are thrown away with- 
vut producing any uselul effect. In other words, the power lost is 
more than 33 per cent. of the whole power expended, and THIS Loss 
15 INDEPENDENT OF FRICTION AND LEAKAGE." 

The calculations, from which these grave results are deduced, are 
founded on data exactly according with actual practice. The reader 
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must carefully consider that the investigation, though necessarily pre- 
sented in a mathematical form, is not an abstract theory but really and 
practically true. The dimensions of the air pumps have been sup- 
posed in calculation the same as the actual dimensions of the air 
pumps on the Dalkey Railway, the dimensions of the main pipe and 
connecting tube have heen supposed the same, the pump has been 
supposed to be of the same construction as that of the Dalkey line, 
namely, double-acting ; the working pressure has been taken at 10 lb. 
per inch, and where numerical calculations have appeared they have 
been carried to several places of decimals. 

The object of the present paper will be to explain, as far as possi- 
ble, that which precedes it, in language divested of mathematical sym- 
bols, so that the general reader may judge of the accuracy of the in- 
vestigation and ascertain how far he may place reliance on the results 
obtained. A few words may, however, be perhaps admitted to show 
that no effort has been omitted to ensure accuracy. The obliging 
offer to furnish the calculation which I had myself intended to attempt 
was gladly accepted, from a conviction that the task was resigned to 
one who would give it more value and authority than I myself could 
possibly command. It was a great satisfaction to find that the sepa- 
rate steps of the calculation resembled those which I had taken in my 
own rough notes, except that the investigation assumed a degree of 
simplicity and elegance which could scarcely have been anticipated 
from the complexity of the subject. The numerical ca!culations were 
repeated five or Six times, and since have been put into my hands I 
have gone over them again by myself, and where there was апу dis- 
crepaucy the whole was examined and re-examined until the cause of 
the difference was ascertained. 1 am thus minute in giving the his- 
tory of the paper that the reader may not imagine it to have Бееп 
inconsiderately written or hastily published. 

The air pumps used on the Dalkey line are double-acting—that is 
to say, the effect of the piston із to pump out the air when moving 
either forwards or backwards. И is clear that this arrangement is а 
source of economy of power. The pump has also valved covers at 
both ends, so as to be relieved as far as possible from the resistance 
to its motion from the pressure of the external atmosphere. Тһе 
construction of the pump is sufficiently explained by reference to the 
diagram in the preceding paper. 

Іп comparing the power expended with the useful effect, we may 
conveniently classify the former under two heads. 1. The power ex- 
pended in getting a vacuum before the train isstarted, 2. T'he power 
expended iu maintaining the vacuum after the train and train-piston 
are in motion. 

1. We will consider the power expended in effecting the prelimi- 
nary exhaustion. To do this it will be necessary to estimate the num- 
ber of strokes of the pump necessary to rarify the air in the main and 
branch pipe to ard its original density ; for supposing the atmospheric 
pressure 15 lb. per iuch the pressure in the tube must be reduced to 
5 Ib. per inch in order to a preponderating external pressure of IO tb. 
periuch. Now it appears that on the Dalkey line the capacity of the 
air pump is about yth of the capacity of the main aud branch pipe 
together. Let us then suppose the pump begins its work. After the 
first stroke the same air which previously occupied the main and 
branch pipe oecupies the additional space of the pump also; that is, 
its bulk is ;'th more thao it was before, and its density is therefore 
decreased in the same degree, or is now 2215 of the natural density 
of the air. After the second stroke the rarified air of the tube suffers 
a further dilation, und it will be easily seen that, as in the lirst stroke, 
the air was rarified 10. the proportion 75:79; this rarified air is in 
the second stroke again rarified in the same proportion: or,as 78 exe 
pressed the density in the first case, 7§ X 2$ expresses the density 
in the second case. After the third stroke, likewise, the density will 
be 28 X 28 X $8, or (255, and after the fourth stroke the density is 
expressed by 75 multiplied by itself four times, or (23)*. In this 
way it is found that after the 111th stroke the density is (23)?! *, and 
as this fraction is found on calculation by logarithms to be as nearly ав 
possible equal to 3, we conclude that to reduce tlie air to one-third 
its original density 11) strokes of the pump are required. 

Having ascertained then the number of strokes necessary on pre- 
liminary exhaustion, the next step із to find how much work is done 
in making these strokes. For this purpose we must find the power 
exerted for each separate stroke, for it will be observed, that the 
power exerted differs io amount for each stroke; the first strokes re- 
quiring much less exertion of power than those made when the ex- 
baustion has been nearly completed. In the first stroke ot all, very 
little more effort is required than that necessary to overcome the in- 
ertion and friction of the pump piston. For the air in the pump 
being the same density as that in the main, the moment the piston 
moves the valve opening to the external air rises (that is to say, il we 
suppose the friction and weight of the valve neglected). 
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To give some idea of the manner in which the mathematical calcu- 
lation of the power exerted by each stroke is made, we will take a 
particular instance, We will suppose that at the beginning of a cer- 
tain stroke the exhaustion has been carried to sucli a point that the 
pressure of the air inthe main is 10lbs. to the inch, that is, tlie density 
is two-thirds of that of the external air. W e have, then, on the 
starting of the piston, a pressure of IOlbs. per inch in the direction of 
its motion in its favour ; in other words, tlie same amount of pressure 
exists on the other side of tlie piston; but it will be observed ou ex- 
amining the construetiun of the pump, that this latter pressure con- 
stantly increases till it is equal to the exterual atmospheric pressure. 
For the effect of the motion of the piston is to compress the air iu tlie 
pump till the valve C (or the valve F) open, that is, till the density in 
the pump slightly exceeds that of the external aire Now, we suppose 
the exhanstion has been carried to two-thirds; it is clear then that 
the compression we are speaking of requires that the piston perfurm 
one-third of the stroke. When the рімоп is advanced thus far, the 
air which before occupied the whole pump occupies only two thirds 
of it; and, therefore, the pressure in the pump is iucreased from 10lbs. 
to 15lbs., and the external valve begins to rise. it will be seen then, the 
pressure resisting motion pradually increases up to a certain point, 
and then remains constant. Now if we take the average of the first 
pressure, and multiply it by the number of inches equal to one-third 
the stroke, and add the pressure of 15lbs. multiplied by two-thirds Ше 
stroke, we get the power exerted against the piston in teris of llb. 
moved through so many inches. And if we taketlie average pressure 
on tlie other side of the piston, multiply it by the whole length of the 
stroke, and subtract this product from the first, we clearly live the 
tutal work actually performed during tlie stroke. 

This is in effect done in the analytical calculation for each stroke; 
the amounts of work done during each stroke, added together, give 
the whole work done to effect the preliminary exhaustion. It is found 
that this tutal power is equivalent to ПЫ, moved through 15,947,068 
inches. 

In the second part of the calculation the train-piston is supposed 
to have started, and in order that the degree of exhaustion may re- 
main unchanged іп the main, it is clear that for every cubic inch of 
air pumped out the train-piston describes one спіс inch of space. 
The averages are here taken as before to ascertain the w ork done hy 
the pomp during the passage of the train. This is added to the pre- 
liminary work; the useful effect or pressure on the train-piston mul- 
tiplied by the distance traversed, and the preponderance, is, as las 
been stated, one-third of the whole. According to experiments 
actually made by Mr. Samuda and Mr. Stephenson, and published in 
the last number of this Journal, tle actual loss of power averages 8) 
рег сеш. It will be seen then from the above what proportion vf the 
loss is due ta friction and leakage. uc 


REVIEW. 


Elements of Physics. Ву C. Е. PEscHEL, Principal of the Royal 
Military College at Dresden, &c. Translated from the German, 
with Notes, by E. West. Illustrated with Diagrams and Woodcuts, 
London: Longman & Co., Paternoster-row. 1545. 

There Пав been long wanted a manual of phvsics, which should 
embrace something mure Шап а mere detail of the facts of science, 
although arranged ina systematic order, and yet d.stinet from the 
purely mathematical treatises which have at different times emanated 
from the universities. The study of physics has become of late a 
үсту important hranch of education, arising from the practical appli- 
cation of scientific principals in the details of almost every department 
of manufacturing and agricultural industry. To civil engineers, ar- 
chitects, surveyors, &c., a knowledge of physics is of the first import- 
ance, and yet their ideas on scientific subjects froquently display 
incertitude and inexactness, which we think are traceable to the want 
of sound mathematical knowledge, Practical men, geuerally, du not 
feel disposed to subject themselves to the preparatory amount of 
preparatory mental labour, which the acquisition of eventhe elemen- 
tary mathematics implies; they imagine the toil niy be avoided and 
a sufficient acquaintance with scieuce obtained from the study of 
popular treatises, Works of this nature may do well enougli for the 
mere schoolboy tyro, but are totally inadequate for the education of a 
scientific-practical man, Seientific knowledge to be available must 
he based on mathematics and chemistry. We are happy to see that 
the jealousy which once іп no small degree existed between practical 
and tlieoretical men, is now fast disappearing. The practical man 
begins to see that theoretical knowledge is uot visionary knowledge, 
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and the theorist finds that his speculations, ta produce any beneficial 
results, must be combined with the experience of practice. 

We have a large number of treatises of natural philosophy in our 
language, but none which handles the subject both mathematically 
and popularly. In this respect we are far behing our continental neigh- 
bours, whose works on scieuce are models of simplicity and elegance. 
Among the best works on natural philosophy recently published in 
Germany, is Peschel's Elements of Physics; it is divided into twn 
divisions: the first division treats on the physics vf punderable badirs, 
the second on the physics of imponderable bodies. The former is 
the only part as yet translated. The first two sections cuntain a de- 
scription of the properties of materials, and of physical forces in 
general, embracing molecular attraction and gravitation, This part is 
illustrated by a variety of apposite experiments. The laws of motion 
and a sketch of the modern doctrines ol chemistry follow, The third 
section is taken up with the properties of solid bodies, including the 
pendulum, the elements of machinery, and friction, The theorems in 
this sectiun are clearly aud satisfactorily proved, and contain besides 
a great number of numerical illustrations, which practical men will 
find very useful. ‘The remaining sections contain the doctrine of 
non-elastic and elastic fluids, vibrations, and acoustics, all of which are 
most luminously and perspicnously treated. The translator las shown 
good judgment in substituting the methods of Baily and Littrow for 
determining the barometric measurements of altitudes in the place ої 
the author’s, which is both long and intricate. 

The following extract gives a good general view of a subject 
most important to the engineer—the strength of materials. 


* In consequence of its great tenacity, iron is the most important metal, 
in a technical point of view. According to Tredgold's and Daleau’s ex- 
periments, a piece of the best bar iron 1 square inch across the end would 
bear a weight of about 77,373 1b., while a similar piece of cast-iron would 
he torn asunder by a weight of from 16,213 to 19,464 1b. Н is worthy of 
remark, that thin iron wires, arranged parallel to each otber, and present- 
ing a surface at their extremity of 1 square iuch, will carry a mean weight 
of 126,310 Ib. 

* All wood of the same name, however, is not of uniform strength ; for 
such trees as grow in mountainous districts аге, in this respect, much supe- 
rior to those which grow in a champaign country ; and in the same indi- 
vidual there exists a great difference in the trunk, branches, aud roots. A 
piece of well-dried pine-wood (Pinus sylvestris), presenting a section of ) 
square inch, is able, according to fytetweio, to support a weight of from 
15,646 Ib. to 20,408 lb., whilst a similar piece of oak will carry as much as 
25,820 Ib, 

““Yheoretical investigations and actual experiments alike lead to this 
result, that in a parallelopipedon of uniform thickness, supported on two 
points and loaded in the middle, the latera! strength is directly as the pru- 
duct of the breadth into the square of the depth, and inversely as the length. 
Let W represent the lateral strength of any material, estimated by the 
weight, 2 the breadth, aud d the depth of its end, and 1 the distauce be- 
tween the points of support ; then W= f d?b = l. 

“If the parallelopipedon be fastened ooly at one end in a horizontal 
position, and the load be applied at the opposite end, W' —f d?b — 41, 

* It js to be observed that the three dunensions, d, b, and 1, are to be 
taken io the same measure, and that 0 be so great that no lateral curvature 
arise from the weight; f in each formula represents the Jatera] streogtli, 
whieh varies іп dillerent materials, and which must be learut experiment- 
aily. 

“А beam having a rectangular end, whose breadth is two or three times 
greater than the breadth of another beam, has a power of suspension re- 
spectively two or three times greater than it; if the end be two or three 
times deeper than the end оѓ the other, the suspension power of that 
which has the greater depth execeds the suspension power of the other four 
or nine times: 1f its length be two or three times greater than the length of 
another beam, its power of saspensioo will be j or f respectively that of the 
olber; provided that in each case the mode of suspension, the position of 
the weight, and other circumstances be similar. Hence it follows that a 
beam, one of whose sides tapers, has a greater power of suspension if 
placed on the slant than on the broad side, and that the powers of suspen- 
sion in both cases are in the ratio of their sides ; so, for iustance, a beam, 
one of whose sides is double the width of the other, will carry twice as 
much if placed on the narrow side, as it would if laid on the wide one.— 
Application in Ше beams of ships’ decks, shoring houses, іс. 

** In a piece of round timber (a cylinder) the power of suspension is iu 
proportion to the diameters cubed, and inversely as the length; thus, а 
beam with a diameter two or three times longer than that of another, will 
carry a weight В or 27 times heavier respectively than that whose diameter 
is unity, the mode of fastening and loading it being similar in both cases. 

“ The lateral strength of square timber is to that of the tree whence it is 
hewn as 10 ; 16 nearly. ; 

The lateral strength of а beam supported at both ends, whatever һе 
the section it presents, is least when the whole weight acts at the middle, 
and greatest when placed near the ends; hence the rule that considerable 
weights are to be placed not in the middle but near the ends of their sup- 
ports, Ву an equal distribution of the luad over the entire length of the 
timber, it can be made to bear twice as great a weight as it would have 
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borne had the load been placed in the middle, and four times as much as 
it conld have borne had it been fastened at one end only. 

“ A considerable advantage is frequently secnred by using hollow cylin- 
ders instead of solid ones, which, with an сапа! expenditure of materials, 
have far greater strength, provided only that the sulid part of the cylinder 
be of a sufficient thickness, and that the workmanship be good, especially 
that in cast-metal heams the thickness be uniform, and the metal free from 
flaws, According to Eytelwein, such hollow cylinders are to solid ones of 
equal weight of metal as 1:212 : J, when the inner semi-diameter is to the 
outer as 1:2; according to Tredgold as !7 : 10, when the two semi- 
diameters are to each other as 15 : 25, and as 2 ; J, when they are to 
each other as 7 : 10. 

** Ап extraordinary method of increasing the suspeusive power of timber 
supported at both ends, a method, however, which has been confirmed by 
repeated experiments, is, to saw down from ! to ! of its depth, and forcibly 
drive іп a wedge of metal or hard wood, until. the timber is slightly raised 
at the middle out of the horizontal line. Ву experiment it was found that 
the suspensive power of a beam thus cut ! of its depth was iocreased руһ, 
when cut } it was increased Jh, aud wheo cut jths through it was in- 
creased иһ, 

Resistance to pressure is taken into account chiefly when a body, as, ет, 
gr., a columu of stone or wood, has to withstand the pressure of a weight 
acting in the direction of its looger axis. The conseqneuces of this com- 
pression are varions as the body is long or short ; if the former, the mate- 
rial when overweighted will beod and break; if the latter, the body be- 
comes shorter and thicker, its parts at length separate, the upper pressing 
through the lower, and by mutual friction reducing the substance to powder. 

** The force required to crush a body increases as the section of the body 
increases ; aud this quantity being constant, the resistance of the body 
diminishes as the beight increases. 

“ According to Eytelwein's experiments, the strength of the columns or 
timbers of rectangular form iu resisting compression is, as 

** 1, The cuhe of their thickness (the lesser dimension of their ѕесіїос). 
2. As the breadth (the greater dimension of their section). 3. Inversely 
as the square of their length. 


Of the Weights required to Crush some of the most Important Materials, 
(Eytelwein's Handbuch der Statik fester Korper 2r. Bd.) 


1. Metals. 
Cast-iron .. on .. ++ ]015813—177770 Ib. оп the square inch. 
Brass, fine 1645864 i 
Copper, molten ая 117058 „ 
— hammered.. .. 103040 n 
Tin, molten 5 ca 15456 „ 
Lead, molten 60 o8 TEES ” 
2. Woods. 
Oak .. .. o .. 8800—5147 ” 
Ріпе B8 as ud 56 1928 » 
Pinns aylv. ор eo on 1646 ” 
Еіт a оа 5 AO 1284 " 
3. Stones. .. ao .. 
Gneiss оз BB og 4970 ” 
Sandstone, Rothenbnrg 52 Bo 25 6 m 
Brick, well baked .. ва ao 1092 „ 


We wish before closing our review to notice a rather serious error 
at page 24, which, though probably accidental, is very likely to mis- 
lead the student. The author is giving illustrations af the method of 
measuring moring power by the product of the miss and velocity, aud 
he says, “А porter carrying a load of 100 1b. with a velocity of 2 feet 
must apply a force of 2 X 100 — 200 1b. A herse walking at the rale 
of 4 feet per second and bearing a load of 25016. puts forth a force of 
4 x 250 = 1000 Ib." If the reader were to conclude hence that the 
muscular strength exerted throughout the first experiment was 200 lb. 
measured statically, and throughout the second experiment 10001h. 
measured statically, he would certainly have a wrong notion, The 
conclusion ought we think to be this—that the efficiency or work done 
is in the first case not 200 Ih. but 200 units of work, and in the second 
1000 units of work, where the unit of work is defined to be one pound 
moved throngh one foot per minute. 


PROPOSED NEW LAW COURTS. 
EVIDENCE BEFORE THE COMMITTEE OF THE HOUSE OF COMMONS. 


Eridence of Mr. Barry.—1u conducting the building of the New Houses 
of Parliament, I have had occasion to pay much attention to the present 
courts of law at Westminster. Speakiog the opinion of the public in ge- 
neral,as far as it is interested іп the matter, aud my own, the preseut 
courts of law, are not convenient. In respect of want of space ; of want of 
proper rooms attached to each court for the judges aod their clerks; of 
barristers’ rooms, robing rooms, solicitors’ rooms, witnesses’ rooms, and 
rooms attached to the law courts fur juries to consider their verdicts. This 
kind of accommodation should, in my opinion, be attached to each of the 
common law courts, and a considerahle portion of it to the equity courts, 
which is not the case in the present courts. 

1з it not possible, іп your opinion, to reconstruct the present conrts of 
law so as to provide the required accommodation on the same site ?—The 
space in itself is inadequate tu the purpose, aad there are difficulties as to 
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the contiguity of the courts with Westmioster Hall, and the interference 
with the light of the Hall. which makes it utterly impossihle to recopstruct 
the courts at Westminster upon a good practical plan. 


Proposed Site in Bridge Street inapplicable. 


Snpposing that the south side of Bridge-street was removed, and that 
New Palace Yard was couverted into a quadrangle, by exteuding tlie pre- 
sent clock-tower of the Honses of Parliament along the present site of the 
south side of Bridge-street, might vot accommodation be there found for 
the courts of law, іп connection with the present courts, by extending the 
buildings already standiog along the west side of New Palace Yard, so as 
to form a complete quadraugle of the whole?—Additional accommodation 
uuüdoubtedly might be obtained hy that means, but not I fear upon апу 
good plan. Iu consequence of the quadrangular form of the addition that 
it would be necessary to make for euclosing New Palace Yard, it would 
not lend itself to a convenient arrangement of the courts as a whole; and 
therefore I think such an addition to their accommodation would not be 
advisable. In enclosing New D'alace Yard, it is assumed that it would 
he desirable to make the principal entrance to the new palace at the corner 
of Bridge-street and St. Margaret-street, facing the north-west. This gate- 
way would render the north side of the proposed quadrangle, enclosing 
New Palace Yard, unavailable for the purposes of the law courts, iuas- 
much as it would be cut off by the gateway from all convection with the 
courts and the proposed addition to them. Тһе available addition, there- 
fore, would be from the north side of the present stone building to the gate- 
way, and as it would be necessary that that portion of the buildiog shonld 
uot exceed the depth shown upon the plan, namely, 35 feet, such an addition 
to the law courts would not leod itself to any couvenient arrangement of 
them as а whole; aud I question very much whether by such an addition 
the increase of accommodation which is necessary could even be obtained, 

Would oot the space admit of the enlargement of the courts? Unqnes- 
tionably it would, to the extent 1 have mentioned, namely, to the gateway 
atthe north-west angle of the proposed quadrangle formed by enclosiug 
New Palace Yard. 

Would it not be possible to provide sufficient accommodation ou the 
lower story for the counsel, for the witnesses, and for the professional gen- 
tlemen of different classes, reserving the upper story (һу whatever name 
you may call the lower oue) for the exclusive pnrposes of the courts of 
law, and would you uot (the whole beiug nearly upon the same level now) 
thereby gain more thau double the space which you have already in the 
existing buildings?—Such an arrangement could oot be made without 
blocking out the light from the windows of Westminster Hall, and even 
then, 1 do not consider that it would afford to any material exteut tbe con- 
venience and additional accommodation required. 


Injury of present Courts to Westminster Hall. 


The present courts being nearly upon a level one with the other, and 
with their respective adjuncts ? —The present courts are not much above the 
level of the ground, with the exception of the Rolls Court, which is in the 
front of the stone building, on the one-pair floor; but as the conrts could 
not he raised to a higher level without blocking out the light from West- 
minster Hall, any alteration of their level would be objectionable. 

Іш what way would they affect the light of Westmius er Hall, inasmuch 
as no wiudow exists at present in Westminster Hall at less than about 25 
feet from the ground ? — Several of the courts are now above the cills of 
those windows, and if they were raised, the light to the windows on that 
side of the Hall would һе entirely blocked out. "The existing front is a 
bnilding that is very shallow in its depth; that it eacluses, as it were, а 
large area, in which area are obtained ali the courts upon a low level. If, 
therefore, those new courts were to be raised to a level] with the external 
front of the stone building, it would effectually stop out the light from the 
windows on one side of the Hall, and the story that would thereby be ob- 
tained below the courts could not well be lighted. The cills of the windows 
on the west side of the Hall were originally 21 feet above the ground in 
New Palace Yard, and were raised to 26 feet above that level wheu the 
present law courts were constructed, Тһе Поог of the courts is about two 
feet six inches above the ground, and the roofs of several of them are 
already above the level of the top of the window cills, on the west side of 
the Hall. The stone building, towards St. Margaret-street, із about 54 
feet high. 


Conversion of present Courts into a Record Office. 


If the courts were removed from their present site, wonld you be very 
much embarraesed as to what purpose to apply the space to?— Certainly 
nat; I conceive that there are many purposes to which it might be very 
advantageously applied. I would mention amongst others a new Itecor«t 
Office, for which, in my opinion, the site might be made available, and 
would afford ample and very convenient accommodation. Тһе remainder 
of the proposed quadrangular addition to the palace might be appropriated 
either for some of those Government offices which it is not necessary should 
be immediately connected with others, or for rooms for commissions and 
other Governmental purposes, or for what is, iu my opinion, very much 
wanted in the new Houses of Parliament, refresbment and other roums for 
the convenience of the public. 

1n your plan of converting the present site of the courts of law into a 
Record Office, do yon meau to place any space between that and West- 
minster Hall ?—I meant to take means of completely isolating the building 
which is to contain the depositories for records from the Hall. 
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Improrement of Entrance to the Palace of Westminster, 


Is it desirable for the architectural appearance anıl the convenience of 
the new Houses of Parliament at Westminster that the courts should be 
removed, and that an addition should be made to the building upon the site 
now occupied by them ?—Thlieir removal would I think promote very ma- 
terially the effect of the new Palace at Westminster, as well as its conve- 
nience. The elevations towards Old and New Palace Yurds and St. Mar- 
garet-street will be very defective, owing to the irregularity in plan, the 
difference iu levels, particularly the low level of Westminster Hall, and 
the necessarily inharmonious character of the design, owing to the incor- 
poration of Westminster [all in those elevations, This defect would in n 
great measure be removed by the proposed quadrangle, and by causing 
Westminster Hall to form a part of it, as was formerly the case in the an- 
cient palace. So that on the whole, I think the gain in the external effect 
of the building would be very considerable. There is another point also 
that] might observe upon, which is, that at the prescut moment there is по 
priucipal or striking entrance to the new Palace for the public. The only 
great entrance is the state entrauce to the House of Lords, reserved exclu- 
sively for the use of Her Majesty. There is no situation in which a main 
public entrance could be so convenient. or have so good an effect as at the 
north-west corner of the proposed quadrangle enclosing New Palace Yard. 
If the quadrangle were added to the building, it would өшу be necessary 
tosecure this cutrance gateway, in order to render the building more se- 
cure from external attack in case of publie commotiuns. The building, из 
nw designed, could be effectually protected towurds the river, but it will 
be very much unprotected on the other sides, It might be as well I should 
state, that in cuse the law courts were removed йош Westminster, aud the 
site of them were made uvailable for other purposes, the value of it, in my 
opinion, could not be stated at less than £56,040. І mean that if it were 
sold fur avy boildiag purpose it would be worth that money iu the 
market, 

Do you mean the committee to understand that that is an element which 
onght to be taken into their consideration, that, in immediate connection 
with the New Palace at Westminster, you would allow the space at pre- 
sent occupied by the Jaw courts to be applied to апу other Шап cougeuial 
purposes ? — Certainly uot. 

Then will you state how far it cau fairly be within your calculation to 
assume as the markctable value of the site а sam which could not be ob- 
tamed by any mode which yon would recommend, or which you would 
think consistent wth the propriety of the case? —I have said that the site 
might be made available for a Record Office, which externally might be 


made to appear as part of the new palace, and the value of it so applied is, | 


in my орноп, what I bave stated, 50,040. 
Victeria Tower. 

Have yon not stated on former occasions that the Victoria Tower was 
tle spot to wliich you proposed to transfer the records of the kingdom, and 
have you not s ated that it was eminently adapted for such purpose; and 
if not for such purpose, will you state to what purpose it is to be applied ? 
—The cr.ginal purpose of the Victoria Tower was for the Parliamentary 
records alone; it has siuce heen considered that it might be made available 
fur Ше public records of the kingdom. I was tberefure consulted as to the 
accommodation that it would айога for that purpose, and from the best in- 
formation which was allorded to me at the time as to the accommodation 
required for the records, I have no liesitation in reporting that the Victoria 
Tower would be sufficient to accommodate Ше whole of them. Since that 
time a very minute survey has been made by the officers of the Recurd es- 
tablishment of the whole of those records, aud a plan has beeu proposed 
by them of a particular mode in which they should he arranged, which 
plan differs altogether from the plan which 1 had formerly acted upon, 
and now causes me to doubt whether the capacity of the Victoria Tower 
is sufficient for the purpose. 


Roofs of New Houses of Parliament. 


I had proposed certain accommodation in other parts of the building, 
such as in the roofs; but tbat species of accommodation has been dis- 
countenanced entirely by the Master of the Rolls, and I believe is nuw 
considered as unavailable. 

Have you made preparation, either by floors or windows in the roofs, for 
the reception of the records ?—Tlie only preparation I have made is in 
strengtheniug the roofs ; tlie dormer windows in them 1 consider to be ne- 
cessary for {һе convenience of the building. 

lave you not floors ia the roofs adapted for the purpose of the records, 
ail windows opening in such apartmeots?—There is a fire-proof floor in 
tae roof, which is necessary fur the warming and ventilating arrangements 
of the building ; aud Шеге are windows also. 


Space required for the Records. 


According to the arrangements proposed, it is questionable whether the 
cubic capacily of the Victoria Tower is suflicient for their accommodation ; 
but if the records were to be arranged in tlie Victoria Tower as closely as 
possible, I believe the tuwer itself would be sufficient to hold the whole 
of them. " 

„Ас Ше time when you gave evidence of the sufficient capacity of the 
Victoria Tower for these purposes some years ago, a previous measure- 
шеш of the records had been made?—A subsequent measurement of a 
wore miuute description has taken place within thv last two years. 
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Upon that re-examination, the quantity of records, and consequently the 
space required to deposit them in, was found to be much greater than was 
anticipated at that time ? —Takiug the quantity of records and the arrange- 
ments considered necessary for their location together. 

Пав the actual bulk of the records heen found greater than it had before 
been estimated to be ?— No, it is found to be less; but much larger allow- 
ances are now proposed for Ше arrangement of them and for the annual ine 
crease of Шеш; and those nllownnces make the entire cubic space to be 
provided much greater. 

Of course it would be desirable to provide not merely room for the 
existing records, but for their gradual increase, aud also room for the use 
of the readers who may desire to cousult them ?—Yes ; taking the ullow- 
ance that is now proposed for that purpose, aud the proposed increase of 
facilities for searching the records, the cubic quantity of space required is 
very considerably greater than it was in the lirst estimate, 

І propose that a much larger site should be obtained than is absolutely 
required for the new law courts, in order that there might be a very con- 
siderable гето in the shape of ground-rents for chambers, іп diminution 
of the expense of purchasing the site іп question. 1 have ропе over the 
whole of the property which 1 consider it would be advisable to purchase, 
with a gentleman whose local knowledge of the property is unqoestion- 
able (Mr, Cadogan, who has his office in Pickett-place), and I have every 
reason to believe that the estimate which that gentleman has formed, and 
which I have had aa opportunity of checking by going over the same 
ground, may be relied upon, The amount that would be required to pur- 
chase the whole site considered necessary to carry into effect the altera- 
tions, would amount to £075,074. 

It will be bounded on the north by Carey-strect, оп the east by Chancery- 
lane, ou the south by the Strand aud Flcet-street, and on the west by 
Clement’s laue and Plough-coort, 

The length will be fram east to west, about 700 feet ; and from north to 
south about 480 feet. 

About 73 acres. I should propose to place the law courts in the centre 
of the site, or nearly so, and the proposed chambers east and west of it. 


Law Chambers — Deductions from Costs, 


Is there any residne out of the space which you propose to take, and 
which you have estimated in the calculation of £675,074 2—A very con- 
siderable residue, which I should propose to appropriate to the purpose of 
building chambers, as shown upon Plan (B), whicb exhibits two quadran- 
gles ou each side of the law courts, and à row of һопвев towards Plough- 
court, "The value of the ground-rents that might be obtained for the pro- 
posed chambers alone is, in my opiuion, worth the sum of £316,500. 

Leaviug the expense of the actual site for the law courts £358,574, 

l have made a calculation to the best of my judgment of such grouad- 
rents as would be obtained for buildings in that locality of the description 
mentioned, supposing Ше Jaw courts to be in the ceutre of them. 


Other Dedaction. 


I should state, as amongst the items of deduction from the expense of 
the site, that a certain uumber of public offices attached to the courts of 
equity would become available for other purposes if the law courts are 
removed to it, and that the value of those offices, if let for other purposes, 
would be about £100,350. Those offices are the Accountant General's 
Office, in Cbaucery-lane ; tbe A flidavit-oflice in Symond’s lnn, Chancery- 
lane ; the Public office іш Southampton Buildings ; the Enrolment office 
in Chancery-lane ; tbe Clerk of Custody of Lunatics’ Office in Mitre- 
court Buildings ; the Great Seal Patent office in Quality-court, Chaucery- 
lone ; the Lunacy-office, 45, Lincoln's Inn Fields ; the Masters in Chancery- 
Offices, 11 sets of Chambers, &c. in Southampton-buildings ; the Patent- 
office, 13, Searle-street, Lincola's-lun ;the Presentation office, 4, Old-square, 
Lincoln's-1un ; the Record and Writ Clerks’ Office in Chancery-lane ; the 
Registrars’ office in Chancery-lane ; the Report-oftice, Cbancery-laue; Ше 
Secretary of the Lord Cliaucellor's Office in Qnality-court, and the Taxing 
Masters’ Oftice іп Staples lun, in addition to the site of the present law 
courts at Westminster, which I have valued at £86,000. There are also 
other offices attached tothe courts of law which might be let for other 
purposes, but of which I have no valuation. If the Corporation of the 
City of London were disposed to ешег into the arrangement of central 
courts upon the site proposed, the present couris in the Guildhall-yard 
might be let for other purposes. 

I believe it to be probable that the proposed huilling might afford ac- 
commeodatioa for all those offices. 

In your proposed plan for the courts of law have you included judges 
chambers ?—Yes; I propose that the judges should be acconimodated in 
lhe new building. 1 bave not gone so much into detail with the plan of 
the new building as to say with certainty that such would be the сазе; 
but 1 imagine from the immense size of it, and the number of stories that 
would be available for offices, that all the offices, and other accommodation 
which I have mentioned, might be obtained. . 

Deducing these set-utls from the expense of purchasing the ground, 
youwould make out, the purchase of the ground would not cost above 
£172,224, exclusive of the value of the offices attached to the courts of 
law. 

If yon were to make no deduction for the value of the present site it 
would be £258,224. 

And this iocludes the formation of new streets immediately contiguous 
to the site? 
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And the clearing away of a very uawholesome, unsightly, and dis- 
reputable neighbonrhood ? 


Architecture of {йе New Buildings. 


The plaa would be very much like that which I proposed some years 
ago for a building to occupy tbe centre of Lincolu's-lon Fields ; it would 
be upon the same priuciple ; the accommodation would be for 12 or t4 
courts, each with a judges’ room, a clerks’ room, aud abte-room, barris- 
ters’ room, and solicitors’ room ; and iu the common law courts, іп ad- 
dition to this accommodation, а room for the jury. lt would ioclude also, 
a room for the graod jury, a law library, consultation rooms, a refreshment 
room, a great central hall, communicating with the whole of the courts 
and their appurtepances, for the accommodation of the public; and private 
lobhies, and commuoicatioas for the convenience of the judges and the 
bar. The courts would be arranged arouud the great central hall, aud 
towards the exterior of the building, surrounding the courts, would be 
Ее all the private accommodation connected with the court respec: 
tively. 

The elevations would be much higher than in the plaa proposed for 
Liucola's-Ian Fields, which was formed on the consideration that it would 
be desirable to keep the building іп that situation as low as possible, in 
order to obstruct as litle as possible the air and ventilation of that neigh- 
bourhood, and with that view, the building was designed ia a style of 
architecture which admits of low proportions. The style of architecture 
that 1 should propose for the new builliag would be altogether different 
from that proposed in the first design. 1 should say that it would be 
desirable that it should be in the Mediæval style of architecture, and that 
the loftier the buildiog is made, provided no practical incvavenicuce re- 
sults from the height, the better will he tlie exterpal etlect. 

In the exterior of the building I should propose four stories; the centre 
of the buildiog would he lower, aod the great hall and surrounding courts 
would be lighted entirely from above. 

That area wiih that elevation would supply the means of transferring 
to that ceotral locality al! the public offices now іп the Temple, aud in 
other places сопоесќей with the admiuistration of the law.—1 have every 
reason to believe, from the information I have at present, that such would 
be the case. Itis most probable that many of those offices wonld require 
to he new modelled, and the extent of accommodation is therefore a little 
uncertaio ; but I have very little doubt that the size of the building and 
the power of increasiog the number of stories in it, will afford every ac- 
conimodation that can be required. 

It would include also thelate Six Clerks’ Office, now іп Chancery-laue 


Cost, Frontage. 


l can stale, in round aumbers, what I believe wonld be the cost of the 
new buildiog. It would, I think, be about £300,000. lt is impossible 
for me, however, to give an answer with certaiuty, iaasmuch аз І have 
uot gone ioto the details of the plan. 

Does tlie estimate of £300,000 cover merely the new buildings of the 
courts, or all the buildings that would stand upon the site that would be 
cleared ?— The courts alone. 

Where wonld you propose the front of this building to he ?—The front 
should be to the Strand and Fleet-street. 

Do you contemplate in your plan so widening the Strand as to give easy 
access (о the building ?—1l propose that the Straud should be widened s o 
that it should not be less tbau 100 feet. 


Temple Bar. 


Do you propose to get rid of Temple Bar ?—That would not he ne- 
cessary. 

Will you state to the Committee how far Temple Bar could be pre 
served, consisteatly with the frontage of the street at that spot, as designed 
on your plan ?—Temple Par can staod as it is shown upon that plan ; it 
would not be іп the centre of the street, or of the area in the front of the 
building, but it would be attached to опе side. 

It would be like the arch of Titus ?—Yes, in some degree. 

Evidence of Б. L. Jones, Esq.—You аге tbe Chairman of the Committee 
for City Improvements ?— 


Alterations of Temple Bar. 

With refereace first to the question of Temple Bar, do you believe that 
the alteratioa of Temple Bar would form any objection on the part of the 
City to the plan that Mr. Barry has proposed ?—1 tbiok they would re- 
quire bouadary gates. I du oot thick there would be апу stroag objection 
against removiog the present gates and substituting others ; bat I think 
they would insist on boundary gates. 


City Laprorements. 

Тһе City contemplate some improvements in the directioo of the inns 
of court, 

It is proposed to commence from the corner of Cheapside, at the west 
end of Cheapside, and to take down the whole block of buildiug on tlie 
notth side of St. Paul's, aud thence going across the Old Bailey, through 
the site of the Fleet Prison, crossiog Farringdon-street, up to little New- 
street, and theace up to Fetter-lane, which joins the Rolls estate, taking 
another diagonal line into the wide part of Holbora, which would be the 
means of relieving Holbura-hill, as to which a loud complaint has so long 
been made, because we have ascertained that the aclivities from the poiut 
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at the west end of St. Paul's Churchyard will be more than Ludgate- 
street or Fleet, about 1 ia 30. 

The hill, os marked on this plan, would he as steep ав Ludgate-hill. 

These plans are now ia coatemplation. 

Several of them will be begun, but which portion I cannot say. 

The great call is for another artery, if I may use the expression, east 
and west. 

Where would be the terminus of the proposed street of the left-hand 
branch ?—Up to F'etter-Iane on one side, and into the wide part of Holborn 
on the other, 


Accountant General's Office, 


Evidence of Mr. S. Parktnson.]—The office was built abont 70 years 
ago; when it was huilt it was only iotended for four clerks in the 
Accountant General's oflice, and oue division. The whole property was 
about six millions, Since that time the office has been obliged tu be di- 
vided into four distiact offices, so as to divide the Alphahet. Тһе conse- 
quence is that the rooms have been much cut about, ара we do not know 
where to put the books and papers securely. Last year the property trans- 
ferred and paid in and out was £19,900,000. 

So that ao office which was formerly intended for four clerks, has 
now 26. 

Formerly the puhlic got their divideods passed on the ground floor ; 
now they are obliged to clamber np and dowo a very bad staircase in 
order to get their drafts passed by the Registrar. 

Wah regard to all those offices, very much increased accommodation is 
required ; the Exchequer business has been removed into the Court of 
Chancery, and we were obliged to make provision for it within the same 
walls. 

Increase of Business. 

Wheo you speak of the great increase of husivess which has taken place 
іп the different courts lately, what yearare you comparing the present 
with ?—1 am compariug the year 1775 with the present year. lu the year 
1775, whea the oftices were built, the whole of the property io court was 
£6,000,000, and last year the amount of stock and cash paid and traos- 
ferred into aad out of court, was about £19,000,000 ; the Railway Bills 
bringiog ап immense deal of business. 

I can state what it was іш 1328. The cash received and paid iato court 
was about £1,000,000. The stock paid in theo was about £4 160,000. 
The cash paid out was £4,359 000, aod the stock transferred out was 
£3,322,000 ; makiog a total of about £15,000,000. 

What is the amount of property to which those hooks have reference 
which are contained іа the offices of the Accountant General ?—I should 
Шірік the value would he about £60,000,000, Тһе stock last year was 
£16,530,577 ; that included East India stock and Baok stock, aod a great 
vumber of valuable securities, so that the value of the whole would be 
nearly £60,000,000, 

Petition for Removal of Present Courts, 

Evidence of Mr. В. MavGHaN.— There was a petition to the House of 
Commons from the solicitors of Londou aud Westminster, signed by 632 
differeut solicitors. 

Do they reside in different parts of the metropolis ?—In various parts ; 
a large proportion in the City ; some at this end of towan ; and particularly 
jo and about the ious of court. 

locluding the most considerable solicitors in Loadoo, 

The signatures to the petitions iaclude almost all the ageocy houses. 

AM those persons think it would be a great convenience to themselves, 
and their clieuts, if the courts of law were removed from their present 
position. 

The total number of professiooa! men iu that depariment, residing in the 
metropolis, is I think about 2,500. 

About oue-fourth of tbat uumber have signed the pctition in favour of 
this plan. 

Bi. any one оп Ше part of Messrs. Freshfield, signed ?—T wo of the 
Messrs Freshfield have signed, aud Mr. Edward Lawford, and Mr. Johu 
Lawford. 

Of the solicitors at the west еп of Loodon, сап you specify some of the 
leading houses ?—I observe tbat Messrs. Clarke and Fyamore hase signed ; 
Mr. Clarke is just appointed solicitor to the Ordnance. 

Did the clerk call upov any of those three-fourths who have not signed ? 
—He called upon many who did not sign, not being at their offices ; he in- 
formed me that nove he called upon objected to sign. 

Did he state that попе upou whom he called had refused to sign?— None 
whatever. 

You were rather in a hurry with the petition ?—Yes; the time was 
short. 


Gas Works IN тив Corostes.—The inhabitants of опг most distant 
colonies are becoming alive to the advantages and comfort of gas lighting. 
A compauy has been formed for this purpose at Cape Town, Cape of Good 
Hope, aod the cootract for the supply of the apparatus bas beea takea by 
Mesers. Barlow aad Co., the engineers aod contractors for gas works of 
39, Bucklersbnry. The total ontlay will not exceed £7,000. Mr. Alex. 
Wilson, late of the Imperial Gas Company, is engineer, aud the designs 
aud arrangement of the work do him great credit. 
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THE BOOKSELLERS' PROVIDENT RETREAT. 


If the Booksellers be, as Johnson said of them, the best pitrons of 
literature—as no doubt they are wheu its interests happen exactly to 
coincide with and promote their own—tliey show themselves to be 
about the very worst patrons of architecture, for they have jost pi- 
tronized a most wretched design for their Provident Retreat, at Abbot's 
Langley; the first stone of which was laid on the 3rd of September; 
the better and more sensible part of the ceremony on the occasion 
being an early cold dinner, called, for geutility's sake, а breakfast. 
There was, of course, tlie usual dose of speeches tu be swallowed, as 
well as eatables and drinkables, yet, someliow or other, nothing was 
said with respect to the intended building; nor did the Earl of Claren- 
don, inreturn for the compliments paid him, venture to compliment 
the booksellers upon the taste they had showu in their selection of a 
design. We admit that the matter is not one of any great moment 
in itself, yet the Booksellers might, for the same outlay as they con- 
template, have a building very far superior in architectural quality to 
many that are very much larger, and which now stand as so many 
lamentable records of opportunities thrown away. The getting one 
paltry thing the more may seem а mere trifle, but then it is по trifle 
to find a number of paltry and ridiculous things stuck up all over 
the country: the items are insignificant, but tlie amount isa fearful 
опе, “Take care of the pence” is a very good maxim in architectural 
matters, as well as in money matters: 1Ї we study good taste in our 
buildings generally, let them belong to whatever class they may, there 
will be no danger of either bad taste, or want of taste, being shown in 
our public edifices and monumental structures; whereas, although 
there is по lack of excitement and talking whenever a competition 
takes place for something worth scrambling for, as holding an unusually 
lucrative prize, ordinary competitions are passed over as matters of no 
interest or concern to any one except the parties actually engaged in 
them. 

People have a right, it will be said, to please themselves; true— 
yet, even this right must be understood, cum grano salis, or it might, 
in time, be extended to the privilege of pleasing one's-self by putting 
one’s hand into another person's pocket. The rightis a qualified aud 
limited one: a man is perfectly at liberty to go into a shop and cull 
out from the articles offered for his selection one of tlie very worst 
patterns of all; but no set of men, let them call themselves what they 
may, have any right to invite architects to send in drawings to a com- 
petition under the pretence of intending to choose the best design—or, 
if not the very best of all, still, one of real merit, and then select the 
very worst—or wliat must be considered such by those who do not 
know that there was something s/27/ worse offered. At any rate, it 
would be merely honest were committees to say to competitors, “ We 
do not pretend to be judges of architecture; we do not pledge our- 
selves to select the best design that may be sent io; we only want to 
have the opportunity of rummaging over whatever you shall think fit 
to show us; and as to choosing a design from them—why, in that we 
mean to please ourselves." Had the Booksellers thus forewarned the 
competitors, we could have admired their sincerity, if nothing else. 
But what is the position in which the Booksellers—their committee at 
least—have pliced themselves? Whether it was knowingly, or 
through sheer ignorance, they have chosen such a despicably maudlin 
and wretched design, that it proclaims either their iujustice and bad 
faith towards the other competitors, or their own utter incapacity and 
bad taste. That choice is so far an injury to others who may be 
known to have engaged in the competition, as the natural, thongh in- 
considerate inference is, that bad as the one chosen may be, not one 
of the others was so good. Even granting fora moment that sach 
really was the case, the only way then left for the committee, if they 
had a grain of taste in them, was to reject the designs, one und all, as 
being every one of them far below the mark, and as manifesting com- 
plete ignorance of style, and of every architectural quality. We 
should yery much like to know upon what grounds the committee 
justified to themselves the choice they have made; ог are we to 
suppose that the sc/ection was conducted after the manner of a rafle, 
and that they left luck to decide for them? If so, they certainly can- 
not boast of their good fortune, though the author of the design lias 
uo reason to be dissatisfied with his. We should, too, like to know 
if, after choosing such а design, any one of the committee could dare 
to look any of the other competitors in the face? 

Committees may uot be furmally responsible to any one for their 
proceedings, or their decisions, but they ought at least to be made to 
feel that they are іп some measure responsible to publie opinion, aud 
should be taught that if they refuse to pay deference to it, they must 
expect nothing else than its bissings and its liootings. The Book- 
sellers’ committee һауе fairly exposed themselves to derision, because, 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


althongh they themselves say nothing, the choice they have made 
proclaims aloud for them — не is our fasfe! We do not pretend to 
say why we lave come to such conclusion, but this is, in our opinion, 
the best and most suitable design among all that were offered us. So 
long as il satislies us, we care not who may be dissatisfied; and it is 
sheer impertinence in otlier people to inquire into our reasons. 

Admitting that the power of acting just us they please, confers on 
committees and other bodies the right of exercising, à discretion, 
similar power gives public opinion the undoabted right of expressing 
itself without restraint; so that at any rate there is right pitted against 
right, though on which side might lies is not vet decided. Some may 
think the particular ease hardly calls for such animadversion, yet it is 
precisely owing to the practice of winking at the arbitrary proceedings 
of eommittees on ordinary occasions, that Ше general system of com- 
petition has grown up to what itis—a notoriously corrupt one, stamped 
by chicanery, favoritisin, and intrigue, by shameless bad faith towards 
competitors, and frequently by the most shameless bad taste on the 
part of judges, who secm to lave ben appointed on account of their 
stupidity. 


COAL FIELDS IN CHINA. 
ҮШ, Go Lacon, 
(From the Journal of the Franklin Institute.) 


1o the Eust Indies various depots of Earopeau coal have been establish- 
ed, for the service of the British government steamers, This fael, fur the 
most part, it is anderstuad, cousists of the antliraeitons and partially bitu- 
шіпоаз coals of South Wales, of coarse obtained at great expense, lt ap- 
pears that 5000 tons of English coal, ata freightage of about ?f. per tuo, 
are annually imported into Bombay, for the Company’s steamers. Dita- 
minous coals have been derived from moch less distant sources; among 
which the Burdwan coal field, in the vicinity of Calcatta, may be named. 
Mergui Island, also, in the Bay of Bengal, bas lately faruished some steam 
coal to Singapore, The steam ships ou the China seas, during the war 
with that vast country, were supplied from these various sources. 

It is probable that coal was discovered, and was in commoa use in 
China, long before it was known in the western world. It is mentioned 
by a nohle traveller of the 13th centary, as abouuding thruaghout the whole 
province of “ Cathay," of which Pekin is the capital, “ where селип 
black stones are dug out of the moautains, which stones burn when kindled, 
and keep alive for а long time, and are used by many persons, notwiili- 
standing the abandante ot woud,” 

Among the people of Pekin, three kinds аге in use, 

1. That employed by the blacksmiths. It yields more fume than the 
other qualities; is more fierce, but is subject to decrepitate in the fire; oa 
M account, probably, the blacksmiths use it pounded ia minute par- 
ticles, 

2. A harder aud stronger coal used for culinary purposes, giviog out 
more flame than the other sorts so emplayed ; it is less quickly consumed, 
and leaves a residuum of gray ashes, here are several gradations of 
these. The best are hard to break, of a fine grain, a deep black colour, 
soiling the hands less than the others, It sometimes is sufficiently siliceous 
tu give the fire with steel, Others have a very coarse grain, are easily 
broken, and make a bright fire, leaving а reddish ash. Another species 
crackles, or decrepitates, when lirst placed ou the tire; aud falls down, 
ао entirely, in scales, which close the passage of the air, avd stifle the 

ге. 

3. А soft, feebly burning coal, giving out less heat than the 244 class ; 
consumiog more quickly, it breaks with greater. facility, aud in general is 
of deeper black than the sorts previously mentioned. It is commonly this 
description, which, being mixed with coal dust and а fuurth part of clay 
is employed to form au artificial and economical fuel. This being moalded 
іп the form of bricks and balls are sold in the shops of Pekin. Wagon 
loads of coal dust are bruaght to that city fcr this sole рагрозе, ii 

Nearly the whole of the properties and. applications. are now in every- 
day ase іо the United States, aud аге familiar to ай. They are, in fact 
the natara! resalts suggested by qualities possessed io commen by ihe cole 
bastibles of remote parts of the same globe, Even the modern method of 
warming all the apartments of oar dwellings, which we view as the result 
of superior practical and scicutific investigation, was in use with very 
little deviation, centuries ago, by the Chinese. Many a patented artificial 
fuel compound, both in Europe and America, bas been in practical opera- 
tion in China, at least a thousand years, 

J. Ахтнкасіте, Another description of coal abounding about 30 Ieagucs 
from Pekin, but which was not then in such general ose there as the бег 
kinds, is called by the Chinese Che-tan. Che means a stone, but tan 18 
the name they give to wood charcoal. Therefore, aecording to the genins 
of the Chioese language, this compoand word siguilies a substance resem- 
bling or baviog the conmmou properties of stone and charcoal, "There сац 
be little difliculty here in recogmsioz the variety of coal which, iu our 
day, has been deuominated anthracite, a compound word of similar шсад- 
ing. 
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The Chinese glance coal forms a remarkable exception to the unfavour- 
able conclusion prevailing against Oriental coal; and, according to more 
recent anthority than tliose we before cited, deserves to rank at the head of 
the list, in respect of its purity as a coke; alihongh, in specific gravity, it 
does not come up to the character of the Pennsylvania or Welsh fuel; 
neither has it the spongy texture which contributes much to the glowiag 
combustien of the latter. 

So late as 1840, a Russian officer has described the coal formations of 
the interior, as occupying the western mountain range of China, in such 
abundance that a space of half a leagre cannot be traversed without weet- 
ing with such strata. The art of mining is yet in its infancy among the 
Chinese; notwithstanding which, coal is thought to be at a moderate price 
in the capital, Anthracite occurs in the western range of mountains at 
about a day's journey, or about 39 miles only from Pekin. The coal for- 
mation is largely developed, iu which thick beds of coal occur, They ap- 
pear to be of various qualities. Some of ihis coal occurring in shale beds, 
is singularly decomposed, aud its particles have so little cohesion, that 
they are almost reduced (о a state of powder, Beneath these coal shales 
are beds of ferruginous sand stone, and below those occur another series, 
consisting of innch richer seams of coal than the upper group. 

Іп this range are seen also both horizontal and vertical beds of conglo- 
merate, accompanied hy seams of coal, which have the conglomerate for 
the roof, and diorite or greenstone for the Boor. Ав might be expected, 
this coal very much resembles anihracite. It is shining, of compact tex- 
ture, diflicnit to ignite, does not flame in burning, or give out any smoke. 
Its substance is entirely bomogeneous. Every thing respecting it leads to 
the belief that there had been a great development of heat at the period of 
its formation, or snbsequeutly. Тһе horizontal coal heds are the most im- 
portant and valuahle, and are denominated large ; but no greater thickness 
than three and а half feet is quoted. Тһе blacksmithsand those who work 
in copper, prefer this coal, on account of the intense heat which it gives 
out, 

Throughout the whole ef this mountain range шау be centiaually secu 
the ontcrops of this combustible, where they have never, as yet, been 
touched by the hand of man. 

In those parts of China where wood is very dear, coal is worked on a 
штел! scale for the Pekin market; but the process of mining is very little 
understood by those people, who excel in the preparation of charco:l. 

We possess evidence, that extending over large areas in China, are beds 
of tertiary or brown coal, of cannel coal, a dozen varieties of hituminons 
coul, of anthracite, glance coal, and graphitic anthracite ; all of which, for 
ages, have heen in common use in this remarkahle country, and have been 
there employed for every domestic purpose kaown to civilized nations of 
all times, including gas lighting, and the wauufactare of iron, copper, and 
olher metals. 

Mode of Mining Coal in China. 

It might he expected that in Chiaa, where most of the practical arts 
have, from time immemorial, been carried on with all the perseverance of 
that industrious people, the operations of mining coal wonld be conducted 
with some regard to science, in relation to sinking, draining, and extraction. 
We have, however, good authority, especially in regard to the environs of 
Pekin, for stating that the process is still in a very imperfect state, Ma- 
chinery there to lighten labour is unknown. They have not even an idea 
of the pumps indispensable to draw off the water. If local circumstances 
allow, they cut drainage galleries; if not, they abandon the work when- 
ever the inundation has gained too far upon them. Тһе mattock and 
shovel, the pick and the hammer, are the mining iustruments—the ошу 
ones, in fact, which the Chinese employ in working the coal. The water 
of the mine is emptied by the slow process of filling small casks, which are 
brought up te the surface hy manual labour, Vertical shafts are not used. 
Іп working horizontal coal seams, the timber is expensive, and the mate- 
rials cost about 2 copecs per pond, = 8 dollars 50 cents per ton, English 
wood being sold by weight in China. 

The coal, when mined, is put into baskets, and drawn upon sledges, 
which are raised to the surface by manual strength. Each basket contaius 
about three pouds of coal, anil опе man can raise about eight baskets in a 
day. This is equivalent to 1032 Russian pounds, or to 12 cwt, English, 
per day. Тһе miners’ wages are at the rate of 30 copecs a basket; which 
is equal to 210 copecs (copper currency), or 46 cents of United States cur- 
rency, per day; being 76 cents U. 5. per ton. 

Prices «t Pekin.—At the pits mouth, this coal is sold fer 60 copecs рег 
pond,—4 dollars 63 cents per ton of 20 cwt, It is then conveyed оп the 
backs of moles through the mountains, and thence on camels to Pekin, 
where the price is 13 rouble, =14 francs, —29 cents United States per poud ; 
which, if our calculation be correct, is equal to t1 dollars 60 cents United 
States. or 21, Bs. 3d. per ton of 2240 pounds English. We perceive, there- 
fore, that the best of fuel is expensive at Pekin, aod hence the necessity 
for resertiug to the artificial compounds aud substitutes to which we briefly 
alluded. 

There is, however, a kind of coal seld in that city at a much lower price, 
particularly when it is mixed with one-half of coal dust. This coal, in 
1810, sold for one rouble per poud, which is at the rate of 7 dollars 75 cents 
equal tf. 123. 3d. per ton. tt is of indifferent quality, however ; giving 
out bnt little heat, aud is quickly consumed. 


Coal Gas Lighting in Chine, 


Whether, or to what extent, the Chinese artificially produce illuminating 
gas from bituminous coal, we are uncertain. But it is а fact, that sponta- 
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neous jets of gas, derived from boring iato coal beds, have for centuries 
been burning, aud turned to that and other economical purposes, If the 
Chinese are not manufacturers, they are, nevertheless, gas consumers and 
employers, on a large scale; and have cvideutly beeu so, ages before the 
knowledge of its application was acquired by Europeans. Beds of coal 
are frequently pierced by the borers for salt water; aud the iuffammable 
gas is forced up in jets, twenty or thirty feet in height. From these foun- 
tains the vapour has been conveyed to the salt works in pipes, and there 
used for the boiling and evaporation of the salt: otber tubes convey the 
gas intended for lightiug the streets and the larger apartmentsaad kitchens, 
As there is still more gas (Паш is required, the excess is coaducted beyond 
the limits of the saltworks, and there forms separate chimueys or columns 
of flame, 

One cannot but be struck with the siogular counterpart to this employ- 
ment of natural gas, wbich may be daily witnessed in the Valley of the 
Kanawha, ir Virginia. Tne geological origin ; the meaus of supply; the 
application te all the processes of manufacturing salt, and of the appro- 
priation of the surplus for the purposes of illnminatioa, are remarkably 
alike, at such distant poiuts as China and the United Stales. Those who 
have read, even within the present month, the account of the recent extra- 
ordinary additional supply of gas, aad the services it is made to perform 
at the Kanawha saltworks, must be impressed with the coincidence of all the 
circumstaaces with those which are very briefly stated in tbe previous 
paragraph, in relation to China. Iu fact, the parallel is complete. 

To the coals and combustible minerals of China, 1 cannot turther advert 
here. But what a conviction irresistibly presses upon the mind, as to the 
incalculable utility of the Railroad system, and coal mining improvements 
in such an empire! If ever there were concentrated at oue porat all the 
circumstances especially aad unequivocally favourable to that system, and 
imperiously calling for improvements of the character suggested, it seems 
to be presented in the case of the city of Pekin. Неге, with its enormous 
population of 1,500,000 souls, it is situated only at a day's journey —com- 
puted at thirty miles—from an immense region of coal, comprising several 
varieties. Yet its ishabitauts cannot purchase the best qualities of this 
coal, brought from the mountaias on the backs of mules and camels, under 
11 dollars 69 cents per ton, and the very worst for less thau 7 dollars 75 
cents per (оп. 

Boraeo, “ the largest island in the world,” which is only twenty degrees 
due south of Canton, has lately come iuto repute for the great quantity of 
coal which it contains, not only accessible to ships along the coast, but ex- 
tensively occurring іп the mountains of the interior. Much iuformatiou 
has also been acquired frem the natives; and the facts which are already 
elicited are regarded as of considerable importance, iu respect to the facili- 
tating the steam navigation of the China seas. 

ГУоте.--Тһе prices and admeasurements, which are quoted iu the fore- 
going article, were reduced to the United States and English curreavies 
aud measures, from the Russian, as furnished by the Engineer Kavanko ; 
who, in like manner, converted them into the Russiau from the Chinese 
standards. Іш consequence of this triple conversion of standards, addi- 
tienal care has been taken to avoid error iu these calculations.] 


TIDAL HARBOURS' COMMISSION, 
Analysis of the Evidence. 
IMPROVEMENT OF THAMES NAVIGATION, 


Evidence of J. Walker, C. E.—The Report on the Thames of 1812 stales 
that Barking Shelf is the worst in the river, aud might be removed without 
difficulty: it is to be deplored that so important a measure as the removal 
of the shoals in the river should, for the want of 60,0001., be left un- 
touched, The Report in 1813 enamerates 14 shoal places in the river, and 
that all might be removed, and witness lias had no reason to alter his 
opiuion, and contemplates an nniform depth of 12 feet atlow water springs 
from London Bridge to Gravesend ; dredging may be done at from 9d. to 
15. а cubic yard, 15 of opinion that there should be oue superintending 
power over all harbours to control all operations where navigation is con- 
cerned, Considers that local trustees, with proper professional advice, are 
the most likely persons to be vigilant conservators of their rivers ; a general 
surveillance would be uaobjectionable on public grounds, 15 of opinion 
that there ought to be a plan of every harboor in tbe United Kingdom, but 
would not interfere with the present efficient system of the hydrographer, 
in having each port surveyed. There should be efficient conservancy over 
the harbours, but it will require great caution as to the party entrusted 
with the exercise of that power. Наз reported that the ewbank ments at 
Southwold Harbour are an evil, but it must not be supposed that in all 
cases {he embanking of laud is an еуі. The Thames, for instance, was 
once six times its present width, and many theusand acres of marsh land 
have been taken from it with advantage, reserving always au adequate 
breadth fora channel, Theevil in Southwold Harbour arises from the 
tidal estuary having heen diminished, so as no longer to contain back water 
to scour the harbour. No reason to suppose that the shoals at the mouth 
of the Thames have increased, or that they will increase. If the Penryn 
Dock were made, does not apprehend any danger of silting upin Falmouth 
Harbour. It would be advisable to call upon the parties to give security 
for the completiou of the works, or for their removal. The balance is iu 
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favour of good being done by the proposed dock rather than evil. With 
respect to the improvement of the Thames, is of opinion, that a Commis- 
sion should be formed, in which the dierent interests are represented ; аз 
the City of London, the Crown Lands, the Admiralty, and tlie l'rinity 
House, and they shonld carry out the requisite improvements, w hile the 
two former bodies are at law, regarding the right of soil; las reason to 
believe that this woold have been done, except for the ehanze of Ministry. 
Tu the mean time the navigation of the Thames is neglected, and its eom- 
merce interrupted. 

Evidence of Mr. Fisher, Principal arbour Muster of the Port of London. 


Ilas beea harbour master 26 years. The dry bank formed hy old Lon- 
doa Bridge lius been removed and a depth of 11 feet water gained. Паз 
lighters generally at work in the centre of the river in order to deepen it 
to 14 feet; the navigable channel has increased in depth slightly from the 
action of the steam boats at low water. After the shoal in Limehouse 
Reach the next considerable obstruction is Пат Shelf, which is a great 
nuisance to ller Majesty's ships that come up to Woolwich; on account of 
not having given the proper dircction to the set of the tide all attempts to 
clear Woolwich Reach have hitherto failed; a deposit is also formed in 
front of the Dochyard, to remedy which, Mr. Walker, іп 1812, recom- 
mended that Hook Ness should be entot. Fully coneurs in Мг, Walker's 
recommendations in 1842 to the Port of London Committee 5 attended that 
survey with Captain liullock, and approved of the lines foc the side of the 
river drawn by Mr, Walker. 15 aware of irregularities in the bottom of 
the river above London Bridge, but his duties are strictly confined below 
bridge. Recommended the Navigation Committee to deepen the river 
from London Bridge dowawards, but is not aware why this plan has not 
been carried out; it rests with the Committee; has polnted out the ob- 
structions, and advised them to be removed. Formerly people took sand 
and gravel where they pleased from the river above bridge ; in some places 
they had made holes of 1 foot, іп others 5 or 6 feet; this was allowed, 
under the authority of the Lord Mayor, by the water Бай. Гхсауабопв 
are now made onder special dicections of the water bailiff, Since 1542 
there has been considerably more water in certain places, but they have 
not made an uniform depth in the channel. Those who are allowed to dig 
above bridge are directed by the water bailiff where they are to work, 
The only difficulties in widening the river would be the expense, and that 
it woold affect many interests in water-side premi-es, Those at the side 
of the river shovld be called upon to pile and defend their property ; jet- 
ties, barges and craft are now ron out from different private landing-places; 
during two-thirds of the tide these barges are aground, stop the free cur- 
rent of the tide, and canse a deposit. The Navigation Committee recom- 
mended the removal of all these nuisances, and objected to the manner та 
whicb licence las been irregularly given. No steps have been taken since 
that report to prevent the accamulations which have taken place; some of 
the jetties have been removed, but the most objectionable still remain. 
One of these is at Greenwich, run oot fiom the Garden Stairs, To im- 
prove the river effectually all these jetties ought to be removed: is of 
opiuion that others might be run ont for public benefit, under proper au- 
thority, and of open piles. No representation lias been made by witness 
since the Report of 1842. Witness removed the pier at Greenwich that 
he complained of as a nuisance, but the Lord Mayor sent him an order to 
let it remain, Тһе change of Mayors, &c., is very unfavourable to sys- 
tematic work on the river; a committee of sailors, vader one acknowledged 
authority, would soon carry out the requisite works, Since Londoo 
Bridge has been removed the tides have risen higher and fallen out lower 
than before ; in spring tides it is occasionally 3 feet higher above the 
Trinity standard thao it used to be. Hardly any mud is now found ір the 
river, the steamers wash it all away. On the V hiting Shoal has raised 
100 tons of soil a-day : the hard part, resembling plum pudding stone, is 
blasted with gunpowder, Trinity dredgers raise 120 tous in 35 minutes. 
The clay under the gravel offers great impediments to dredging; expense 
ja the only objection to clearing the river as recommended in the Report of 
1812; the present irregular system is directly contrary to that Report: 
the Trinity Board will only take up material that is fit for ballast. 

Six more vessels sunk within the lst year lie between Northfleet Hope 
and Sea Keach ; two near the edge of the Bligh Sand, where the Doe де 
Nemours groonded ia 1813, No immediate measures are taken to remove 
vessels, some Пе 18 months, The Barking Shelf delayed the royal yacht 
for two hours on her passage to Woolwich; it is of clay, peat, and gravel, 
Cold Harbour Point, the shoal ia. Erith Reach, Dagenham Shelf, Bugby's 
Hole, aud the Middle Grounds between Blackwall and Greenwich, still 
remain as ід 1542. With the machinery at preseut in use there wouid be 
no dilliculty in makiog the Thames of one uniform depth as recommended 
ia the Report of 1842. The mud still fills up in front of Woalwich dock- 
yard, Agrees with Mr. Walker that the only remedy is to cut of’ Hook 
Ness. Either shiagle for ballast or mud dredged up might easily be de- 
posited on the Isle of Dogs or elsewhere, Іп Woolwich Reach steamers 
are obliged to wait two hours at times to pass Ham Shelf. If suficient 
depth of water, by judicions dredging, were maintained on the face of the 
quays both at Greenwich and elsewhere, there would be no necessity for 
projecting piers of any sort. 


Eridence of ІР. English, Millwright and Contractor for Dredging. 


Паз been engaged dredging parts of the Thames, and із now at work on 
the Whiting Shoal, a sort of concrete or plum-pudding stone in Limehovse 
Reach, Cost of dredging it is 15, a cubic yard; gravel is lifted at od. per 
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соћіе yard, of 26 cwt.; lighterage is a separate charge, varying from 9J. 
io ls. Із not allowed to raise gravel below London Bridge, it is moro- 
polized by the Trinity House for ballast. No directions given hy the 
Water builitl or other person to deepen a channel іп the river, ouly not to 
go within 100 fect of the shore on each side. There would be no difficulty 
but the expense in deepenivg an nniform chanucl of the river to б feet at 
low water, from London Bridge to Gravesend. 1115 two engines, of 10 
h. p. each ошу, ean take up 500 tons daily in 10 hours. Supposing the 
quantity of soil to be removed from the Thames to be 13 million of cubic 
yards, it could be done in four years, with two engines of 21h. p. each. 
The Whiting Shoal is nhont half a mile long ; witness is cutting a channel 
through it of 50 yards іп width; the soil is composed of gravel about 6 
inches, then clay 2 feet, then a substance between a clay and stone, and 
then stone. Permitted to deepen above bridge 10 feet below low water 
mark, except when near a bridge; formerly has dreilised to 27 fect in some 
parts. No diflieulty, if required, in dredging the Thames, from London 
Bridge up to Wandsworth, or from London Bridge dowawards to Graves- 
епа. 
SEVERN NAVIGATION. 
Evidence of W. Cubitt, Vice Presidint of Inst. of Civil Engineers. 

Ennmerates the dillerent harbours and rivers he has examined profes- 
sionally and reported upon. Knows of no general rule for improvement 
applicable to rivers. Crookedness of channel and unevenness of depth аге 
the chief obstrnetions to the propagation af the tide. Depth in rivers is 
chiefly due to tides as far up as neap tides reach, above that point to 
freshes. More to be feared for our harbours from silt brought in from the 
sea than from detritus brought down by freshes, fas improved the 
Severn upon two principles; first, as a tidal river by embanking and deepen- 
ing; secondly, above the influence of the tide by making the river into 
a series of level or ponds connected by locks and weirs. By means of four 
weirs a constant and uniform depth of six feet bus been obtained for 20 
miles where formerly were only 18 inches, and navigation entirely ata 
stop; and the same improved depth is nearly completed for 20 miles in the 
tideway above Gloucester. If witness were justructed to improve the 
navigation of (lie Severn for seagoing vessels he would make a ship canal 
across the isthmus at Hoch Crib with double stop locks at both ends of the 
eut, leaving the river to go round by Newnham as at present ; would also 
embank many thonsand acres of the Nooze Sands just below. If the tide 
were stopped altogether at Hock Crib it might be better for all the lands 
above and the navigation below. There are difliculiies in controlling the 
tide ; it would be easier to stop it, and pass the food water over a weir. 
A depth of 15 to 20 feet of quiet water to Gloucester would be much 
better than baving a rearing furious bore all Ше way, А weir of 3 inehes 
thick would carry otf the heaviest floods, and a perfect navigation might 
be completed to Stourport, from 60 to 70 miles, 


Rye HARBOUR. 


Evidence of Messrs, Hicks, Manser, and Stocks, Chairman, Clerk, and 
Hurbour Master of the Rye Harbour Trust. 


The western and eastern groynes at Куе have been гип out according to 
the opinion of the majority of those who happened to be sitting as Com- 
missioners, Мг. Cubitt was consulted as to improvements, but the Com- 
missioners did not concur in his Report, and would not aet upon it. There 
are 45 Commissioners, who atteud tolerably well. There are three sluices 
across the three rivers about a mile above the town, which entirely stop 
the flow of the tide. If these were removed the tide woold flaw Ju miles 
ор the Rother and 7 miles up the other rivers. The sluices were erected 
50 years ago, апп] re-erected tO years since. Scott's Float Sluice was 
broken down by the tide in 1813, aud was dowa for two years ; the ¢ flect 
upon the bed of the river was to deepen it, so that a boat could go up to 
the town at low water spring tides. The indraught was so great that the 
flaod stream continued to run np the river after the water had fallen two 
feet at the pier head. Dredging would һен great benefit to the channel, 
but cannot do it for want of funds. Average revenue about 1,3907 , last 
year only 1,0507. ; amount of debt 1,5004. ; expenses of management about 
4007. a-year, leaving 6007. to be laid out in improvements. Аш area of 
731 acres of marsh on the banks of tlie river, below the sluice, bas been 
embanked since 1833, by consent of the Harbour Comimssion: rs. In the 
event of a railroad crossing the river at a quarter of a mile above the town 
it would prevent the passage of 112 sailing vessels annually that now go 
ор to Scot’s Float Sluice. lharges go 15 miles higher up the Rother to 
Bodibam Castle, At times great freshes in the Rother. Width of river 
at low water, at a quarter of a mile above the town, 102 feet; any bridge 
across would be an impediment to navigation. The eddy tides makes the 
case more dillicu!t 5 the tide rises 23 feet in the bay, and 11 fect at springs 
at the town, The Nook was embauked in 1839 without any authority, It 
excluded 10 million cubic feet of water on every spring. Тіс Adinnalty 
Commissioner did not report it to the Admiralty, because he thought the 
Nook without the jurisdiction of the arbour. Scot's Float Siuice was 
pulled down by the people, in 1830. as a nuisance, hut was rebuilt by Act 
of Parliament, ‘The Rye Tlarbour Commissioners were consentiag par- 
liev to, and received 6,0037. for the 731 acres of marsh embanked in (533. 
These lands were covered with 3 feet water at high tides, and thus 30 mil- 
lion of cubic feet of water were excluded, and its seour over the bar lost 
at every spring tide, АП the Commissioners who consented to this ar- 
rangement were influential proprictors ш the neighbourhood. 
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Crype NAVIGATION. 
Evidence of J. Walker, С.Е. 


Тһе proposed weir on Clyde is to be plaeed on the level of the low-water 
їп the river before improvements began. ‘Tide now falls out from 2 to 3 
feet lower than formerly. ‘Tide flows feebly 2 miles above the proposed 
site for weir, Depth of the Clyde at Glaszow does not depend upon the 
tide, but on the river freshes. Ivery fresh earries away more soil Шар it 
brings down. Rate of tide at Glasgow 1 mile, of a fresh 15 miles an hour, 
Practically the weir ia the Clyde does not impede improvements of the 
river. Just below the weir is a gully of 15 feet depth. Before the deep- 
ening of the river ahnve bridge by the trustees, its bed was nearly dry. 
1f it could be done, is quite ready to take ороп himself professionally the 
whole responsibility of removing the weir op to Dalmarnock. By this the 
river near Glasgow would be materially impraved ; it would farm a large 
basin, and wonld extend the harbour 2 miles higher up. If the weir were 
removed the river iu a fresh might ва scour the bauks aod bed, as to bring 
down Rutherglen Bridge. Would wish anything doue to increase the flow 
and ebb of the tide to the utmost, but the opposition would be too strong to 
attempt to earry such a measure now. Has eontemplated a plan for re- 
moving the weir, by having a p pe from Dalmarnack to the faetories in the 
city. Cranston Water-works might be united with the Glasgow Water- 
works. Ifthe change of channel could have been made completely from 
the north to the south side of Newshat Isle, it might have Беси desirable 
to do sn, but under the eircumstances it was wrong to Беріп such a work, 
as the weir could not keep two channels open. Saw the resident engineer 
on that oecasiou, but as Rennie, Telford, and Logan, all preferred the north 
channel, he saw no sullicient reason to change it, Since 1839, has been 
frequenily eonsulted as to improvements, but uot as to the mode of carrying 
ont works. Mr, Logan gave the lines of parallel dykes which have been 
slightly modified, lt wonld be mischievous to remove the dykes, аг to 
widen to any great extent; Clyde has been more improved than any river 
jn the world; in Smeatan’s time, only 3 feet at high water at Glasgow 
Quay; but by the skill of Golborne, Rennie, and Telford, it has beea 
bruoght to its present state ; if Clyde had been made tao wide at first, the 
present depth would not have been obtained, nor the eansequeut large re- 
venue; by widening it now to nearly double the former width, great in- 
crease of dredging will he required. Depth in upper part of river due ta 
freshes; in the lower to tides; all the lower dykes should be half-tide 
dykes. Considers it would be waste of money te clase the chanuel uartb 
of Newshot Isle, and to open the south side, The gain io distanee wonld 
be 130 yards iu 2 miles. If the seetion of thia sauth ehauael made by Мг, 
Aird be eorrect, the removal of halfa mile of solid rock would cost ten 
times Mr, Bald's estimate. There is a longitudinal section of the river 
from Glasgow to Greenock. The removal of the weir at Glasgow Bridge 
las so deepened the river, that. Stoekwell Bridge is in danger of falling, 
aud as the deepening is ta go on, it seems fair that the river trustees should 
pay the additioaal expense, eaused by founding the piers so much deeper, 
and by removing the weir 1100 yards higher up the stream. Sir John 
M'Neil and wituess reported that 8,1001, would be a fair sum io be paid 
for this purpase. 

Тһе Glasgow Junction Railway Company purpose to carry а line af 
rails across the Clyde ороп two piers 15 feet wide, to be built in the middle 
of the river, at IG yards below Glasgow Bridge; height of middle areh to 
be 35 feet above high water. The Glasgow Bridge has 6 piers, average 
Бі feet wide, taking up 51 feetof the water-way. Тһе railroad might 
cross a quarter of a mile above Ruthergleu Bridge. 


Evidence of Gray Turner, Esq ,Deputy Chairman, and Mr, Turner, 
Secretary to the Clyde Trust. 

Cannot speak exactly as to inereased depth, as the only souudings iu the 
river that the trustees would be responsible for, were taken іп 1839. Мг, 
Bald was instructed by the Committee to deepen the Port Glasgow Dank. 
Has no knawledge of the Board haviag forbidden the removal of boulder. 
It appears from the Minute produced, that Mr. Spreull, the treasurer, did 
issue such an order, bat he had no ашһагИу to do за. Many Reports 
have been received from Mr. Bald, recommending improvemeuts iu the 
upper part of the river, Mr. Walker has been consulted as ta improve- 
ments within five years, but not as to the plan of carrying them out, Jt is 
proposed that the Clyde Trnst shall pay 80007, towards erecting the Stack- 
well Bridge, apon condition of the piers beiag founded deep enough ta ad- 
mit of deepening Glasgow Harbour. Voundations aud weir at Stockwell 
Bridge strengthened a few years siuce ; it was uecessary to do so, as the 
Water Compauy complained of lasing their water; aud it was done by 
driving а row of piles aeross the river, under an order of the Court of 
Session, 

Ecidence of J. Miller, Engineer tothe Glasgow Junction Railway Company. 

The propased railway will crass the Clyde at a height of 39 feet above 
high water mark, with three arches, resting on two piers 15 feet wide each- 
The clear water-way of the river here is 430 feet ; span of centre arcb 180 
feet. The objections ta takiug the line above Glasgow are— lst, The in- 
creased distauce of six miles; 2ndly, That it would not be a thorough Пас, 
and so breaks up the traflic, as iu witness's opinion, ta be of no public 
benefit, 

WHITEHAVEN AND Furness JUNCTION RAILROAD, 
Evidence of С. Stevenson, С.Е. 
Proposed line goes along the coast from Whitehaven to St. Bees, Raven- 
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glass, and across the Duddon Sands to Furness ; the objeet is ta carry the 
iron-stoue, Na part of the plan, at preseut, is ta crass Morecambe Bay, 
but it may һе next year. Propases to cross Duddap Saads by an arched 
embankmeat 11 mile long. Would probably cut off 5000 acres of the 
Doddon Sands, at 4 miles below Broughton. Means to make an outlet for 
the river Duddon, but this is not ia the Bill; made of proceeding would 
he by piles; then to lay a wooden railway at top 6 feet above high water 
mark, and drag wagons to ара fro loaded with stones to be dropped be- 

stweea the piles, and thus gradually raiseall parts above high water. The 
bed of the river above the embankment will become land, claimed by the 
Crowa and the ueighbauriog proprietors. If this line were abtained it 
would be а reason for asking fora line, next year, ta eross Morecamhe 
Bay. Complaints against the embankinent have eome from Broughton, 
aud it is intended ta give that place a railroad instead of the present navi- 
gation, Would uot propose a swing bridge; the current of water would 
be so stroug that по eugineer would uadertake it. Та eross from Shaw 
Point to Angertoa would carry the line a long way ronnd, The present 
proposal is the only line witness would undertake. 


Evidence of. H. M. Denham, Commander in the Royal Navy, and F.R.S. 


Has beea engaged 30 years іп the surveyiug service. Enumerates the 
coasts and parts he has surveyed either iu command or as assistant, ашаод 
others the river Lune and Morecambe Bay, іп Laneashire. Opiniaa as to 
the diffieulty of maintaining a deep-water entrance tothe Lune ; discovered 
deep-water channel from Luae Deep to Poultoa Riug, in Morecambe Bay. 
Proposes ta make doeks at that place, distant only 22 miles from Lancas- 
ter; the ground is level, aud easily connected by railioad. Far preferable 
to any attempt at improviag the navigation of the Lune. River may be 
deepeued to 16 feet fram Glasson Dack to the new bridge. Expense of 
eutting canal (iucluding breast-work and basins) from Ponttoa to Lancas- 
ter, 130,0007. This would give 12 feet of water at pier-beads without 
deepeviog ; Harbour at Poulton would avoid the delays of navigating the 
river; has known ships of 17 feet detained six days bound to Glassno. 
Compared his survey of 1844 with one projected in 1826, is of opinion that 
the latter eould not have represeuted the features of the banks, from the 
great dissimilarity of the two., Fram eommaa repart, since 1826, the sands 
have not advanced. Tide flows up the Kent within half a mile of Leven's 
Bridge, 12 miles above Poultan; navigable only for flats up to Milothorpe. 
The enelosing of the bay would ereate a large tract of land, and facilitate 
railroad eorumunication between Lancashire aad Cumberland. If sueh a 
project were carried out, a harbour at Poulton could aot be maiotained, 
unless by the Кеш and Keer rivers being brought dawa on the south side 
ofthe bay. Is of орішоп that present depth at Ponltoa Ring depends on 
the flux and reflux of tidal water. Depth of water at high-water springs, 
aver the top of the sand ealled Cartmell Wharf, 9 feet, across oa the western 
edge 13, three miles farther 9, then 13 feet below low-water level in the 
channel; 2 miles farther, 17 at high water. Full 57,000 acres of tidal 
water would be exeladed if projeet were earried out. Every enelasure of 
saod would lessen the depth of the bay. Is of opiuiaa that any enelosare 
would be prejudieal ta the outer channel; but inside would embank all 
bights and sinuosities, and straighten the river eonrse, From time imine- 
morial, there has beea deep water off Ponltoa Ring, ensuring a permanent 
harbaur, If 10,0007, were ta be expended on the improvement of the Lune, 
would do so on lights and buoys, and perchiug the channels aud shallows. 
Is not of opiuion that7000/. is salficient to deepen the river to 16 feet up to 
Laucaster. Advises a floating light to be plaeed on the south-west spit 
of the Fisher Bank Patehes, and tidal lights in Sunderland aad Chapel 
Points, or Abbey Seare, by which means vessels could auchor іп Sunder- 
land Hole, or proceed over the 4 miles of flats or bars to Glassoa by night. 
Arrangements for lights are leeal, the Quay Commissioners passess the 
light of Walney, erected iu 1789, payiog general toll ; it is imperfect in its 
aetion ; and they have 3 or 4 buays placed ia au irregular way, under the 
superinteudeuce of a buoy-master. Considers that Таса! trustees should 
have no cautrol over the navigation beyond the bigh-water mauth of the 
river, Walpey light ought to һе а chanael light; it lights vessels from 
Liverpool to the Solway, and all vessels entering the bay pay toll, Itisa 
very important light; it cnnsists of a tower 80 feet high, with 3 argand 
lamps and reflectors revolving, obscured every 5 minutes, showing bright 
but оле minute, Navigation of river Lune deterinrated within the last 20 
years. Is of opiuion that dredgiag would have little effect. System of 
harrowing better aud cheaper, such as was used ia Victoria Channel, 
Liverpool; but is of opinion it could nat be used suecessfully ia the Lune. 
The exteusion of the saud is the cause of injury to the navigation. Rise 
of tide at foot of Lune 28 feet; at Glassau Dock, at high spring tides, 24 
feet, 21 at ordinary spring tides ; at Lancaster Bridge, 11 feet. Depth of 
water between the present bridge aad inteuded viaduct, 153 feet at high 
water ordinary springs, at low water 63. No possibility of auy vessel pro- 
ceediag abave the first buoy at foot of Lune, 11 miles below Lancaster 
Quay, and 5 below Glasson Dock, without the aid of a pilot, owing to the 
want of a light, and a proper system of bavyage. 1в of opinion that if tha 
whole of such estuaries were placed under proper independent authority 
on the part of Governmeut, that the navigation might long ago have been 
benefited. Наз observed the same neglect ia navigation uader other local 
authorities, particularly seaward of tbe mouth of the river, aud considers 
that some co npetent authority, not loeal bodies, should direct the placing 
of buoys aad other necessary improvements. Harbours would (Беа even- 
tually be much improved, and the does on shipping not misapplied. Рег- 
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ihe latter do not possess sufficieot knowledge on the subject.  Undertook 
to scour the Victoria Chnnnel, Liverpool, but immediately after resigned a 
lucrative appointment, uwing to the vexatious diticulties that arose, Can- 
siders that in the Lune, where the tide rises 13 feet, dykes or walls would 
be necessary to direct the current, The upper surface of dykes shoul.l 
come 3 feet above high water level. Incase the dykes on the Clyde were 
palled down to make way for half-tide dykes, it wonld contine the stream 
to steam navigation, as it would not be safe for sailing vessels. Is of 
opinion that banks in the estuary of the Clyde require all the tidal water, 
but that within the river dykes should be raised above high-water level. 
The last half of the tide-scour is necessary to keep the channel deep, also 
as great а flow of the tide upwards as can be got for tlie sake of the outer 
bauks, Considers that the descending tidal water would not have the 
ellect of keeping the chaunel clear within the river. For improving the 
port of Lancaster, recommends abandoning the Lune to its present course 
in feto, and by establishing a harbour at Poulton, to enable a ship tu ap- 
proach within 3 miles uf Laacaster at low water, Should ап embankment 
be run across Morecambe Bay, would recommend that the sea reach of the 
Lune over Sunderland and Cockram Sands be assisted by more buoys, and 
the interior of the estnary straightened to define the outfall of the river. 
Various plans for embanking Morecambe Bay have been suggested. Cun- 
siders the line from Poulton to Point Confort feasible and advantageous, 
in stopping present dangerous indraught into the Day. Does uvt consider 
such au embankment would be mischievons. Depth of water at embauk- 
ment would vary between ti aud 9 feet. States his opinion as tu the phe- 
uumenon of the Lune Deep, where the depth jumps from 3 to 154 tect ; 
thinks tbat the mouth of Morecambe Bay, uow 8 niles acruss, was origi- 
pally only 15 miles. Lune Deep was then the ontlet of all the rivers, but 
that it is new filling up, as the bay widens, as may be judged by the sub- 
marine spits which all point at it. An embankment of pile-framing aud 
rubble-stone might be built from Poulton, acro-s the bay, sufficient to re- 
sist the action of the sea, and to carry a railway. Is of opinion that the 
embaukment wonld not destroy the entrances of Ше harbours of Lune, 
Wyre, and Piel. 

Surveyed the estuary of the Duddou water, ou the const of Lancashire. 
A solid embankmeat across it, would stop vessels that now go to Broughton 
quarries; but is of opinion that it would be more bencficial than otherwise, 
as the estuary presents по refuge capacity. At Ше proposed line, 3 miles 
below the Burlington slate qnarry, Шеге is 20 feet depth in the channel at 
high-water ordinary spring tides; vessels drawing б fect reach 1} miles 
higher; open punts go up to Duddon Bridge, aud the tide flows 1 ofa 
mile above. Mate of tide at proposed place of embankment, 3 knots on the 
flood and 33 un the ebb, which wonld be stopped by the embankment. 
Considers that it would cause slight privatiun of water-carriage to the 
surronnding country; a railroad is iu progress of formation from Kirby 
Pool to Piel Harbonr, This estuary is the ontlet for the waters of the 
Dudden and Kirby Pool, but is nut aware of any traffic upon them. Dud- 
doa estnary drains the lakes, Kirby Pool, Simpsou's Beck, aud Salthouse 
Pool. Aud the embankment would entirely destroy its navigation. Would 
exclude about 1300 millions cubic feet of water on every tide. Іп order to 
dispose of the waters above the proposed embankment, either sluice gates 
ога new chanoel mnst be made. The seaward side would no longer be 
navigable. Considers that the railway might be carried out by a circuit 
of eight miles, and so avoid the embaukinent, and all interference with na- 
vigation, Recommends the crossing to be by au embankment with arches, 
Depth of sand is nine feet, then clay; piles aud rubble-stone wall fori the 
embankment. Contemplates shutting ont entirely the Row of the tide, 
both here and in Morecambe Bay. Considers that owing tu the loag бас 
of two miles, exteoding off shore, it is impossible, either by dredging, 
buoys, or beacons, to maintain a chaanel su as to make the Duddon even a 
limited refuge harbour, Embankmeat at Salthouse Pool was made іп 
1830, to redcem 260 acres of marsh, over which the sea ranged two feet at 
high-water springs, thereby exclndiag 74 millions of cubic feet of water. 
There are several uther embankments. А railway might be carried aloug 
shore to the southward of Millom Hill. Numerous objections to construc- 
ting a railway from Poulton to Cowper Poiat, to Chapel Island, and thence 
to the mainland on the aorth-easteru side of Morecambe Бау. It wonld 
shut up ten rivers or streams. With the exception of the proposed pier at 
Pouiton Riog, considers an embankmeot across Morecambe Bay of public 
advantage, ITsof opinion that the shutting ont of so large a body of water 
wonld silt up the «Шеген channels in tbe bay ; yet would uot be injnrions 
to the carly tide ports, the Luoe, Wyre, and Piel, bnt destroy all above, 
with the proposed port at Poulton Ring. Observed several encroachmeots 
on the banks of the Duddun and Morecambe Day. АН ebbing waters du 
not scour a bar, some deposit on it, and increase it. All ebbing waters du 
keeping open a channel, but as that is kept open the bar works out seaward, 
rendering Ше entrauce like that of Liverpool. Where a bar has extended 
to the limit of the velocity of the ebb tide, it wiil go on accumulating, aod 
is hopeless ; if it lie within the raoge of a rapid ebb stream, artificial means 
may be useful, Extent uf. bar depends not so much on depth of water as 
on reaching the fair channel streain, the Wyre for instauce; the Daddon 
sands will project till they reach the fair set of tide iu the Irish Channel. 
Ап estuary that presents the form of a prostrate cone, with its base out- 
wards, is hopeless. All estnaries du not present the same features ; dis- 
tinction drawn between the Dee and the Mersey. Ifthe Burbo and East 
Hoyle Bank between the Mersey aud Dee did not exist, the channels of 
the river would not be kept open. To improve the Lune sea reach it would 
be necessary tu. embauk Sunderland Joint both iu its river aud sea face. 
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An embankment across Morecambe Day would have a beneficial effect ou 
the sands at month of Lane, by diminishing the scour of the bay, and con- 
sevaent deposit of sand. If Cartnell Wharf were walled up, the same 
eflect wonld be produced on the channels of the Kent and Leven as on the 
Lune. Lune Deep was the original outfall of all the waters of the Lune 
and Morecambe Bay. Соојесіпгев why it has nut been filled up by the 
sands, Incase Morecambe Вау be cnt oil hy an embankment, Ше saods 
would immediately break in, and the Lune Deep very slowly fill up. 


THE WATER WORKS AT EXETER. 


A great and manifest improvement in the supply of water іо the city of 
Exeter is allorded by the water company, a joint-stock corpuration, formed 
nuder Act of Parliament in 1533; (тош a large reservoir made by them 
under the direction of the late William Anderson, Esq., C.l., it may be 
said that an ualimited snpply of this most necessary article of life is af- 
forded. This reservoir, which occupies a spot to tlie north of the city 
known by the name of Dane’s Castle Vield, is now 200 feet square and 
17 feet deep, and is supplied with the water vf the river Exe, taken from a 
mill leat, two miles from the city, and above the junction of the Creedy ; 
it is, therefore, in great measnre free from апу adventitious impurities. 
The qualities and chemical composition of this water bave already been 
giveu. 

Engine Power. 

The first erected engine is worked by a breast-wheel of 23 h.p , with 45 
buckets, 13 of which are equal to one stroke of the pump; it has three 
pumps, each of which gives 18 strokes to a minute, The water thus de- 
livered in this space of time at the reservoir is 37 cubic feet or 438 gallons. 
The reservoir is 160 feet above high-water mark, but the water could be 
raised by the stand-pipe, which was 150 feet above the level of the river 
at Pynes M eir, tu tbe farther height of 180 feet. On ordinary occasiuns, 
however, the number of strokes in a minute at which these pumps are 
worked is 11 each, to furce the water into the reservoir, and 10 to the 
higher level of the stand.pipe. It was early fonud, notwithstanding the 
great extent of the supply thns afforded, that it was inadequate to the wants 
of the inhabitants ; therefore, in 1811, a new wheel aod pumps were added, 
the reservoir was enlarged to its preseot capacity, acd the stand-pipe con- 
siderably elevated. The new wheel is of 17 h. p., aud has 40 buckets, of 
which 1} are equal to oue stroke of the pumps. The oew pumpsare three 
in number, and each gives 14 strokes in a minute at its usual work, The 
height of the stand-pipe is now 134 feet above the level of the water in the 
reservoir, and Из valve is weighted to raise the water 50 feet. The higher 
pressures are supplied independently of the reservoir, Тһе advantage de- 
rived from these additions and improvements will be fully appreciated when 
it is stated that, on a trial being made by working the new and old pumps 
together, the water flowing through the safety valve of the stand-pipe and 
falling into the reservoir, each set of pumps making 11 strokes per minute, 
the quantity of water delivered intu the reservoir by gange was 23,745 
gallons іп one hour; on another trial, the water being delivered to the 
lower level of the reservoir, Ше new pumps making 17 strokes to the 
тіліме, and the old 113, the quantity of water forced in was 33,122 gal- 
lons іп one hour; so that the higher level of the stand-pipe decreases the 
power of the pomp by about one-third. Dy experiments made іп diiferent 
places, И was shown that water could be delivered from the pipes 30 feet 
above the highest levels of the city. Опе cause of failure in the old pumps, 
and which had not been fureseen, was excessive floods “ tailiag" the wheel, 
to such ап extent as (о cause material obstruction. Ву an experiment оп 
the new aud old wheels, during some high floods, it was found that while 
the old wheel was two feet in tail water, aad the pumps making but 10 
strokes per minute, the new wheel bad only six inches in tail water, and 
the pumps were making 21 strokes per minule; so that the new wheel 
will be ошу ullected by severe floods, and then but for a few hours, 


Quantity Supplicd, 


The quantity of water now supplied to the inhabitaots of Exeter aad its 
vicinity is 6919 hogsheads daily, (about twelve gallons per head of the 
populatiua,) the eost of which to the consumers, accordiag to the amount 
of rents paid, is little more than one farthing per hogshead, and at this 
trilhog price it is supplied to many houses at a considerable elevation, The 
waste cunseqnent проп this vast consumption is uf the greatest service in 
preserviag the health of the city, by cleausing and washiug out the sewers, 
ме. The mode in which the water is distiibuted over the city is through 
iron pipes, and from them by leaden supply pipes into cisterns furnished 
with ball cocks. In some particular eases the cisterns are supplied di- 
rectly from the mains. Of the 5122 houses of which Exeter is cumposed 
the water is supplied to 3400 ; the number of customers, bowever, is about 
2600, the deheieney vf buu being made up of tencnients closely packed 
together, which are supplied, never from tlie stand- pipe, but frum one com- 
mun cistern, usually at the landlord’s expense, who is charged by the com- 
pany at the rate of from 2s. tu 4s, per annum foreach family, This supply 
15 sp easy and so geuerally furnished, that it i» ошу iu a few cases the 
people have recourse to pumps or draw-wells, and ia still rarer iastances 
do they beg uf distant renters, That this supply is duly appreciated may 
be learued from the fact that 98 families out of every 100 who consume 
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the water now have it in their houses ; in fact, in some of the very poorest 
there may be seen in the corner of the room a small cask, with ball-cock, 
to receive the supply, and they invariably speak of it as being the greatest 
comfort, aod as well worth the money it costs them,  Notwithstaoding this 
apparently very favourable statemeot, there is yet much room for improve- 
ment; for if we assnme, in the absence of any such statement in the census 
ӘРЕ, that the number of families іп Exeter are in the same proportion 
to the population as they were in 1531, we state them to amonot to 7000, 
so that there are only, of the whole popnlation, about one-third who have 
it in their houses, and only about half who are cousnmers of it, —. Second 
Report of the Health of Towns Commission. 


ON LOCOMOTIVE AND ATMOSPHERIC RAILWAYS. 


Sin,— Before proceeding to a consideration of the comparative merits of 
ihe Locomotive and Atmospheric system of railways, il may be as well to 
mentiou that the chief causes of loss of power in general may be classed 
under three different forms. The first and most obvious cause, and that 
which is the most generally known, is friction: the second, loss of heat: 
and the third, the escape of an elastic air, gas, or vapour from a greater to 
a less density; the two last canses not being so universally known as the 
first, and often overlooked. One obvious defect of the Locomotive system 
is the furee which is required to move the engine and tender, which in 
light trains amounts to a considerable share of the actual duty performed, 
a defect which cannot be classed under the head of loss of power, but is 
more properly power employed unprofitably Whea we compare their 
merits as regards friction, we shall find the Locomotive system vastly 
superior: first, there is the friction of the different parts of the engine, 
which is common to both, but would be found perhaps rather more in the 
Locomotive than in the Stationary ; but, in addition to this, the Atmo- 
spherie system has the friction of the air pumps, and last, though not 
least, the friction of the travelling piston in the long pipe. But the fric- 
tion of the pumps is proposed to be done away with by the patent plan of 
Messrs, Nasmyth and Мау; but when I come to а consideratioo of the 
second and third causes, I think I shall be able to prove that their system 
has defeets as great as those it proposes to remedy. 

As regards their merits under the second cause, or loss of heat, the 
Atmospherie system has the ailvantage, in consequence of our being able 
to use condensing engines, and thus save a great quantity of heat which in 
the Locomotive is blowo away into the atmosphere in a latent state. But 
according to Messrs. Nasmyth and May’s plan there will be a Joss of heat 
іп two ways; first, by having such an extensive surface exposed to the 
atmosphere, as Шеге would be by having four enormous cylinders 150 feet 
іп height and 10 feet in diameter; eertainly they propose to connteract 
this disadvantage by haviug the cylinders coated inside and out with wood, 
which they describe as a very simple affair, bnt which I am inclined to 
think would not be so easy in practice but that some of tlie heat would 
escape, Тһе other way in which heat is lost is one which I believe has 
been entirely overlooked, or at least has not been adverted to either by the 
patentees or avy one else that I am aware of, and it is, that when they 
admit the steam into the eylinder it is full of air at the temperature of the 
atmosphere ; now it is asserted by the patentees that the steam will gra- 
dually force ont the air, but it appears to me that when the steam comes 
in contact with air so much colder than itself, instead of forcing it out 
would be itself condensed, giving to the air its latent heat until it was 
raised to a temperature corresponding with that af the steam, which, sup- 
posing it to be the case, wonld be no small loss of heat, and consequently 
of power. 

Under the third cause, or the escape of an elastic air, gas, or vapaor 
from a grenter to a less density, we shall find that both the systems are 
subject to defects, the amount of which woold not be easy to calculate 
with exactness, at least until it is understood better thao at present. la 
the Locomotive system it acts by means of contracted steam passages, and 
the great velocity of the piston, causing the pressure in the cylinder to be 
less than in the boiler, and the steam that is blowing out of the eylipder to 
be at a higher pressure than the atmosphere, even when it is worked ex- 
pansively, and wheo that is not the case the difference will be sull greater, 
Ja the Atmospheric system the stationary engine is subject to it in a less 
degree, bnt it comes under its infinence by the leakage of the long valve ; 
bnt Messrs. Nasmyth and May propose to remedy that, in a great degree, 
by means of a large store vaeuum, so that when a communication is opened 
with the pipe it may close the valve at once, and һу that means dimuish 
ihe leakage; but the employment of a store vacuum is attended with a 
very great loss of power, to prove whieh I will suppose that it is cf the 
same internal capacity as the pipe which it has to exhaust, then, if the 
store vacunm be perfect, it will reduce the pressure in the pipe to 75 1b, 
per inch ; but suppose the store vacuum to be made into the form of a pipe 
of the same length aod diameter as that which it has to exhaust, and that 
it has ao air-tight piston at that end near the pipe to be exhausted, then, 
when a communication is opeoed hetwecn the two pipes, the piston will be 
driven onward with a foree of 15 Jb. per inch at first, whieh will diminish 
to 74 lb. at the last, therefore it follows that there is a loss of power which 
is sufficient to drive a piston with the above-mentioned forces, —no small 
matter indeed, —greater ] shonld think than the loss from leakage which 
it is proposed to remedy. 

А WORKING MECHANIC. 

Newcasile-on-Tyne, Sept, 26. 
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DREDGE’S SUSPENSION BRIDGES, 


Sir,—Notwithstanding the evident proofs I gave in my last letter of 
having nothing to do with Mr. Turnbnll's treatise, Mr. Dashforth still eu- 
deavonrs to make me responsible for it, and then by specious reasoning on 
an erroneous proposition in the argument, he concludes my principle is 
wrong. Не has іп consequence of Mr. Turabull's papers voluntarily come 
forward to attack my invention. Bot because those papers are not miae, 
nor the invention a consequent of them, I do object to his reasoning, fur it 
is fallacions ; and will not allow sophistry to confnse the object, for as it 
bears no reference to the subjeet it would be averse toa fair spirit of 
scientific enquiry, and only tend to prevert the truth. I beg Mr. Bash- 
forth will therefore at once set aside this treatise, and discuss the snbject 
on its озуп merits. 

To the best of my belief, I have not referred any one for answers to their 
objections to Mr. Turobull’s papers since they were published, aud there- 
fore the charge of making them an authority is unfounded. The letter Mr. 
Bashforth quotes was I thiok prioted abont the same time as the foot note, 
and previous to the publication of the papers, both were announcements 
that such a work was about to appear, but I do not conceive that either 
of them makes me responsible for it.* 

Тһе obliqne direction of the suspeoding rods necessarily involves much 
complication in the investigation, but not sufficient to place it beyond the 
resources of analysis, 

Mr. Bashforth complains that I uafairly charge him with misquotiog,— 
I gave an example, and placed the fall sentence by the side of his qnota- 
tion; as I read them, they have a distinct meaning, and how can he 
assume that a portion of the sentence gave my real meaning, if the whole 
conveyed a different oue. 

I thought I had set aside the objections which were so distinctly pointed 
ont by disavowiog the treatise that conlained them; bnt this does not 
satisfy Mr. Bashforth, he wishes me to answer objections to propositions 
manifestly impossible. 1 can ouly reply to this by saying they ure erro- 
neous ; and if the author were really as ignorant as the ргорозітіопз con- 
sidered by themselves lead us to suppose, he would deserve the full cen- 
sure Mr. Bashforth has measured ont to me. But in my opinion he was 
not; and my reason for this is obtained from the 4th page, part of which 
was quoted in my last letter. I had not апу idea of attempting by spe- 
cious reasoning on this quotation to prove an impossibility, though I did 
mean to say that in my opinion it clears the author from the charge of 
such gross ignorance. 

What are we to understand when a person tells us that “ most unfortu- 
oately not one of these writers even professes to have any knowledge of 
mathematics, and consequeolly all their opinions are worthless," but this 
—(hat every opinion except that fonnded on mathematical experience is 
worthless? This deduction is perfectly fair aod obvious. and how сап Mr. 
Bashforth presume to say that “the authors of the letters could not have 
had time and opportunities for gaining practical experience.” 1s he per- 
sonally acquainted with each? 

Mr. Bashforth now alludes to the bridge that has Jately fallen in India, 
and passing іо this case the opioion of the mathematieian by merely ob- 
serving it was a laudable desire tu ensure success, doubliog the express 
statements which have accompanied all the accounts that have reached 
England, he comes to the conclusion that there was another weighty 
reason. 1 presume he has premises for this opinion ; will he state them ? 
This would be a legitimate object of discussion, I can tell him the reason. 
The parties erecting it did not sufficiently understand what they were 
about, aod if Mr. Bashforth had beep contractor, a similar accident would 
have happened to him, and then по doubt he would have been enabled to 
appreciate the value of practical experience, 

І gave the anthority of my statements respecting the Menai bridge ; the 
quantity of iron 1 should require I obtain by calculation. 

І see nothing very surprising in the fact that Telford did not adopt the 
modification of the oblique bars, nothing very extraordinary in his not per- 
ceiving it, bat I am astonisl.ed at Mr. Bashforth’s surprise. 

If it be impossible to obtain the solution of a problem without data, Mr. 
Bashforth's remarks were worthless; for he did think he had written 
enough * to show the principle was wrong," and with acknowledged in- 
sufficiency of data; but, as he says, * I do not see the force of his ergo," 
let us analyze Ше construction of his opinion. Іп a treatise entitled “ Тһе 
Mathematieal Priociples of Mr. Dredge's Suspension Bridges," a funda- 
mental proposition is erroneous, and such of the argument as depends on 
that proposition is also erroneous, but Mr. Bashforth carries his reasoning 
further, and concludes that the principle is wrong. Before by such argu- 
шері he сап do this he must accomplish two impossibilities : first, he must 


* The first intimation I had of Mr. Tuornbull's treatise was іп June, 1841, when I re- 
ceived a let'er fram the author asking me to purchase some papers he had just compiled, 
which І decl ned. А few weeks after this he called npon me іп London, and told me Mr, 
Weate wonid buy them provided he could obtaia a drawing aad specification of some prac- 
tical example. Не had his MS. with him, lut I did not read it, thongh after a few 
minutes’ conversation I promised to give him what һе required, and caused ап announca- 
ment to be printed at Lhe foot of same of my detached circolating papers. As nearly as I 
сап recollect about the sume time І was engaged іп controversy with Mr. Fordham, and 
knowing that Mr. Turnbull was a teacher of mathematics, and had written several tracts 
illustrating mechanical problems algebraieal'y, 1 had sufficient contidence in him to refer 
that gentleman to the work that was aboni to appear, but had no idea of taking the ге- 
sponsibylity of what 1 had not seen upon mysell. Your readers will now be enabled to 
jodge bow far Mr. Bashforth will te justified if he continues the argument on these 
grounds, 
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show that the demonstration was mine— which, not being the fact, is im- 
possible; ат! then Ae must prove that the invention tas the conscquent of it 
—which is absurd ; failing at either of these and his argument fails, aud 
as both are impossible his remarks, nre worthless. If Mr. Basbforth had 
only intended to undermine the argument, he should uot have extended 
his remarks to the principle. 

If L had told you that a pound weight placed upon the table caused a 
pressare of two pounds, 1 should have stated ц manifest absurdity, Leta 
weight of 1875 tons he attached to the point D, fig. 1, then there 
Fig.l will be 1875 tons of tension іш the cord А D, and 1875 tons of 
A passive resistance at tlie poiat А. This is an example to which 
— — Мг. Bashforth vught to have applied his comparison. and not to 
that I gave in my previous letter, to which if you refer you will 
see that I supposed the cord to pass round a pulley C, aud a force 
or weight equal to 1875 tons attached at ench end, А aad 15; 
there is, therefore, 3750 tons of pressure, 1575 tons of teusion in 

о the cord, and 3750 tons of passive resistance. 
n But to take aa example which will directly bear upon my firat 
expression, Suppose the point A and B, fig. 2, to be ia the same 
horizontal hine, let a wire (void of weight) A C B be suspended from them, 


Fig. 2. 


e — e 


and let a weight W be applied at the centre C, a= / D АС=/ DBC, 
aod T —the measare of tension in the wire ACB; Шеп 
T=} W cos a. 
But if W he supported in a projection at an Z = a, the tensiou excited 
must he=W cos c. Let us see if this is not the case. At the point A 
n resistance must be applied in the direction of the arrow=4 W cos а, and 
similarly at B a resistance is required = 4 W cos a, and the sum of these 
resistances (which are solely caused by the action of the weight W,) is 
1 W cosa+} W cos a= W cos a, 

Consequently the tension must be W cos a, half of it (or 4, W cos а) acting 
in euch direction. E. 

] believe 1 have now fully replied to Mr, Bashforth, aud if auything is 
passed it is an error of omission which does not proceed from a wish to 
avoid discussion; I have ao fear of the ordeal he talks about, aud beg to 
hand you a proposition for his consideration, . А 

Propusition.—Let А В С, fig. 3, be a cord or striag void of weight, and 


Fig. 3. 


A 


suspended freely hetweea two fixed points A and С, take B the origin. 
Suppose pressures applied to this curve, and let P, Q bea line repre- 
senting the direction of one of these pressures, aod (y,—y)=a (x1— 2) its 
equation, where x and y are co-ordinates of the pomt P through which 
it passes, draw P, T a tangent to the curve at the point P, so that 


n 
(2—9) = es ime where tan "м=р, PP} 
lt» 


Now I say that the smaller tan—? m is, the less is the tension beyond the 


poiat Р; and finally, when tan—! т-(ап-! 0, or tau-! a=tan—! ae and 
x 


г 4 
the eqvation becomes => {z,-2r)=(y,—y), that not any tension 


at all exists between the point Р and the point at which the axis of x in- 
tersects the curve, and consequently the segment P B may be removed 
without at all effecting the equilibrium of the segment P С, 
1 remain, Sir, 
Your obedient servant, 
Banbridge. County Armagh, Ireland, James DREDGE, 
October 4, 1845. 

P.S, In your remarks page 307 you observe it can scarcely be supposed 
but that Шеге is some limit ia the reduction of the central bara. There із 
no limit, for in any bridge on my plan, however large, the central link may 
be entirely taken атау withont affecting the stability of the structure, 
which is evident from the above proposition; nay more, if the roadway be 
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sufficiently strong to resist the compression, the platform itself may be 
divided in the centre, thus separating the bridge into lwo independent 
brackets, and it would still he us strong as ever to resist passing loads. 

By the sentence “transferred to acd distributed, &c,," [do not mean 
that the tension is lessened, this woald be evidently absurd, exceptiug in 
as far ns the reduction of tension from lessening the weight of the structure 
is concerned. What 1 mean by " transferred” is this, that the horizontal 
furce, which is a constant quantity in the polygon of pressare, is transferred 
from the chains to the platform ; and by * distributed,” that the whole sec- 
tion of the roadway is active to resist that tension. These points must 
necessarily be discussed if a controversy ensae with Mr, Bashforth, nnd 
if it do not, then I will give you the particulars in u subsequent number. 


„р. 


[We have inserted Mr. Dredge's letter at full length, that he might have 
no reason lo complain of injustice on оог part. But we must now beg to 
remind him that there is n limit beyond which a coutroversy like the pre- 
sent ceases to have any public interest. The discussion commenced with 
the avowed object of eliciting the mathematical priaciples of Mr. Dredge's 
bridges: but we have now, on the one hand, the expressed opiaion of Mr. 
Dashfurth that the problem із not susceptible of an analytical aolation ; оп 
the other, we have from Mr. Dredge а specimen of mathematics, whicb, 
to say the least of it, is totally different from any thing in standard works 
on Mechanical Philosophy. 

The tension referred to in fig. 2 is wrongly determined. The horizontal 
parts of the tensions of A C, В C reepectively аге Т sin C A D and T siu 
CB D, and Ше sum of these forces is 2 Т sin а. Consequently 

7 
Пса of соза И 
2 5ш а 

This error pervades the subsequent remarks, ‘The expressious “T= 
4 W соза” and “the tension must be W cos а” areiuconsistent with each 
other, The notion of half the tension “ actiag in each direction’’ is not to 
be fouad іп any recognized treatise on statics. 

The “proposition” of fig 3 seems, as far as we can make any meaning 
of it, as incorrect as the preeeding опе. No demonstration of it is given, 
except what may be supposed to be contained in the words ** I say that—.” 

The most important part of Mr. Dredge's letter is, however, the post- 
script. 1 із now put on record, by Mr. Dredge himself, that a bridge on 
his priaciple consists of ** two independent brackets; that ‘the central link 
may be taken away without. affecting the stability of the structure ;" that 
“the platform itself тау be divided іп the centre.” 

It is now, therefore, a question for the practical engineer (а decide,— 
whether the roadway of a bridge can be made sufficiently rigid tu act as 
the arm of a bracket perhaps 200 feet long. 

Tbis qnestion we shall leave entirely to the solation of practical ехре- 
rience, for we canoot devote our space to the particular kind vf mathema- 
tics which Mr. Dredge has originated.]— Ep. 


ATMOSPHERIC RAILWAYS. 


ABSTRACT OF THE EVIDENCE BEFORE THE COMMITTEE OF THE HOUSE 
OF COMMONS, 


(Continued from page 317.) 


Obstructions.—The piston earriage might be constructed so as to remove 
obstructions from the line—( Brunel.) 

* Та the case of any impediment, upon the line, I think the weight of the 
locomotive engine is an advantage in throwing the impediment over the 
rails, as compared with the atmospheric train, which is much lighter. F 
thiak it would be more than counterbalanced by many other circumstances 
of safety; and 1 thiok it would be very easy to construct the front of the 
piston-carriage so as to throw any obstruction of that sort on one side, and 
to diminish very much the chances of its falling immediately in front and 
being run over. But I should observe that those things are very rare; I 
only know of one instance on the Great Western Railway where апу acci- 
dent would have resulted, or did result, from ruaniag over ап animal." 

Passing of Trains.—Suggestions as to the mode in which the trains should 
pass one another on a single line of railway ; amount of delay that wilt be 
occasioned by this passing—( Cubiti.) 

“ One train can pass another by instructions to the train arriving which is 
(0 be passed, hy a telegraph for that train to be detained on the platform till 
the express train has passed it. As soon as the train is in from those in- 
structions, the lever would be turned to bring the coming-in train throagh 
the crossing into the other line; it would then pass into the next pipe with- 
out coming into contact with the train which is stopped. The train so passed 
would be delayed only during the time that it wonld take to get up the va- 
cuum in the next pipe; three or four minutes. And the time that it would 
require to тоа through the pipe ?—Altogether ahout eight minutes, perhaps. 
To what extent would that delay the train beyond its usual time ?—Just 
half that time, four minutes; becanse one of the operations would have to 
һе Попе for that traia, namely, pumping out, Suppose that the train so 
passed did not recover its lost ground by greater specd afterwards, it wonld 
have the effect of delaying the train it met, would it not ?—To that extent ; 
therefore I think the thing is not so well adapted for express trains: except 
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there is snfficient time between the stoppages for the express train to get a 
cousiderable distance, not much would һе saved ona single line. On a duuble 
line it would be necessary to send express trains, and they could overtake 
and pass other trains.” | 

Peterborough and Northampton Reilwey.—Arrangements that are made 
for working this line, being a single line with the exception of five miles; 
number of trains that might be run in the course of a day—(Stephenson.) 

“The proposed arrangements are simply these; that an engine is to ruu 
from Peterborough to Thrapstone, and hack again from Thrapstone to Peter- 
borough. There will consequently be only one engine upon each section of 
the railway at the same moment, therefore a collision is absolutely impossi- 
ble. But in addition to that we propose erecting an electric telegraph, which 
will convey intelligence from station to station as the train passes, and there- 
fore the whole line will be informed of the progress made by the train; and 
consequently risk from collision, even supposing we worked the engines 
through, is almost impossible. І conceive that, withont the mnst gross and 
wilful neglect on the part of the engine-men, it is impossible that any acci- 
dent сап happen. You might work eight trains a day each way, from North- 
ampton to l'eterborongh. For a traftic of that kind you could safely recom- 
mead a single line upon the locomotive principle; but проп a much more 
extensive traffic, you would not recommend a single line, even though the 
atmospheric system were adopted ?— No; buta single line upon the atmo- 
spheric system would have cost as much as the locomotive line has cost; for 
the Peterborough line has not cost more than 7,0004. a mile for the engineer- 
ing; therefore, taking Mr. Samnda’s estimate of 6,0007. a mile, it would 
make it ruinous, the traffic being small: wherever the traffic is small, the 
application of the atmospheric system must result in ruin to it; it is inevit- 
able. Can yon give auy estimate of the cost of a single locomotive line on 
the same principle as Mr. Samuda has adopted ів giving the cost of a single 
line atmospheric, viz., assuming the country to he as level as a bowling- 
green ?—1 can; I have taken the Yarmouth and Norwich line; 1 happened 
to have all the facts before me in detail; the actual cost of that line, ex- 
clusive of the land, which is common to both plans, is 150,0007. 

Piston.—lt is proposed to have an expansive piston on the South Devon 
liae to accommodate itself to the varied size of the tubes—(Samuda.) 

Power: 1. Production af Power under the two Systems.—1n an ordinary 
train the power exerted to move the engine and tender bears a very large 
proportiou to the power to move the train with passengers; explanation iu 
detail showing this fact—(Stephensan.) 

“I find that a locomotive engine will absorb nearly as much power as 
about 15 loaded carriages; so that the actual quantity of power expended 
with an ordinary locomotive train of eight carriages; say in point of power 
(Lam now speaking not of cost, hut I am speaking upon ihe abstract ques- 
tion of power), is equal to the expenditure of power upou 23 carriages ; and 
I tind that in the same proportion, take the engine, say at Camden Town, 
the friction of the rope, and the loss hy other circumstances, is very nearly 
as much, except with light trains. Then the proportion, of course, as you 
diminish the weight of the traiu, to the locomotive eogine, becomes more 
and more unfavourable to it, hecause the resistance of the engine itself still 
remains constant; if you have only one carriage behind it, it will be the 
same as though you had 16, though there may һе only one heneficially em- 
ployed.” 

Calculation showing that thongh there is more economy in the means of 
raising power hy a stationary engine, there is a greater deduction to be made 
in consequence of the unemployed intervals; instance of the Dalkey line— 
( Stephenson.) 

“Оп the atmospheric system it is cheaper to move a given number of pas- 
sengers by a larger number of light trains than by a smaller number of heavy 
trains. But when I refer to the question of pawer, and the expense of pro- 
ducing that power, all my answers have reference to the time during which 
the power is being produced; that is, during the engine is in mation. A 
stationary engine, under those cireumstances, is very much more econo- 
mically worked than a locomotive (that is, during a certain time, while pro- 
ducing a given quantity of power); but in regard to all stationary power, the 
loss of fuel, and the loss of money, in fact, during the time it is not in action, 
is far more than equivalent to the disadvantage which the locomotive engine 
labours under during its actual motion; and consequently, practically, if you 
take the question as applied to the whole day, the stationary system becomes 
the most extravagant. At Dalkey, when I was there, there were 10 trains а 
day running each way; the consumption of fuel then was upon the train 
mileage 266 lb. a mile. I understand from the evidence given by Mr. Ni- 
cholson, whose papers 1 had au opportuuity of perusing, that the ennsumption 
of ше! when 27 trains a day are running is 11216. per mile per train, which 
is less than one-half; that is the consumptian of fuel to useful effect. On 
the Blackwall, where the trains are three times the weight af the Dalkey, 
and where they run 54 trains a day each way, the consumption of fuel is 
only 661b. per train per mile, which is one-half; therefore, comparing the 
Dalkey as it was with 10 trains a day with the Blackwall with 51 trains a 
day, the one is 2661b. per train per mile, while the other is 661b., being 
fully four times as much per mile of useful effect." 

2, Application of Power on the Atmospheric and оп the Locomotive Prin- 
ciple.—On the atmospheric system the amount of power is always used which 
is necessary for the work. ‘The power сап be adjusted to the load by pro- 
ducing a greater or less vacuum, and consequently a greater or less pressure 
upon every square inch of the piston—(Samuda.) 

Ор the South Devon line it is intended that the engine next ahead of thta 
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immediately ia front of the train should be at work at the same time, and 
that the force of both should operate upon the train—( Brunei.) 

3. Loss of. Power in cach Mode of Traction.—1n the atmospheric system 
the only loss of power, apart from imperfect machinery, arises from the at- 
tenuated air in the tube being heated, and having to he compressed by the 
air-pump, by which, however, the loss of power із not 10 рег сері. Ехре- 
riments have been tried ou the Dalkey and Kingstown line to protect the 
pipe from the external air, but no such plan wonld pay—(Brunei.) 

Resistance offered by the compression of the rarefied warm air in the air- 
pump previous to its expulsion into the atmosphere; this might һе obviated 
—(Robinson.) 

“The only difficulty which, theoretically speaking, occurred to any one 
who thought on the subject, but of which no one had anticipated the full 
effect, was this, that during the expulsive strokes of the air-pump, that is, 
when the air that has been drawn from the main is expelled into the atmo- 
sphere, a considerable quantity of heat is evolved by the condensation of the 
rarefied air; the amount of this far surpasses what I at least had anticipated 
from the existing theories. Jt increases the elasticity of the air so condensed, 
and, therefore, increases, beyond what theory would assign, the resistance 
to the motion of the air piston. Do you contemplate that anything might 
be done to abate that loss of power hy the heat evolved in the condensation 
of the air ?—Unquestionably ; modes of exhausting can easily be conceived 
which would be free from that. Will you state what those modes are ?—I 
am, perhaps, scarcely at liberty to do so, because 1 derived the idea from the 
researches of a friend who is engaged upon the subject; ! will name the gen- 
tleman, the secretary of the Dublin and Kingstown Railway, Mr. Bergin; he 
showed me the results of his experiments; І therefore do uot feel at liberty 
to mention them. I consider that they are likely to be attended with suc- 
cess.” 

Deductions to he made from the power of the atmospheric engine; first, 
on account of the force required to draw the air through the pipe; and, se- 
condly, for the friction of all the valve apparatus—(Ztobinson.) 

“The French engiueer, M. Mallet, who came over to make experiments, 
in his report has given the result of the different experiments which he made 
with the piston carriage; it was at a velucity of 20 miles an hour; he de- 
duces, that he required, to overcome this friction, and also to lift up the 
valve and seal it again, а force amounting to a total of 35 1b.; that is so 
small that I did not reduce it to horse power. And I must add to that 
another, the evidence of which has been established by experiment ; one may 
say in general, the atmospherie system is like drawing hy a rope which has 
no weight, which is perfectly elastic aud is capahle of transmitting almost an 
infinite velocity; but the velocity has a certain limitation, 1i requires а 
little force when you begin to exhaust the tube to draw the air through it to 
the pump. Іп some experiments that were made for the purpose, holding 
the train by the break, working the engine and having two chronometers 
carefuily compared, looking at the gauges at the ends of the line, and пойгд 
at each successive series of 15 seconds the height of the gauge, you gat a 
comparison of the difference of the two gauges, which is the pressure at the 
two euds of íhe line, and then the traiu was allowed to start, and the haro- 
meter was still observed. You cannot observe, with that precision, the height 
of the barometer in the piston carriage, because it goes up aud down so 
much; but still, as far as it could be ascertained, there appeared to be the 
same difference of about three-quarters of au inch of mercury; an inch of 
mercury is half а pound; that will he three-eighths of a pound, which was 
the farce required to pump the air through the pipe to the air-pump ; then 
take that three-eighths, and then allow for the friction of the piston, which 
will be little more than another eighth, and you will have the pressure on 
the mercury, that will be half a pound on the square inch of the tube's dia- 
meter, for the friction af the piston apparatus, and the force required to open 
the valve, and the friction of the air.” 

Different kinds of power available for railway purposes are the stationary 
engine with ropes, applicable to flat or hilly countries ; the locomotive sys- 
tem ; and, third y, the atmospheric. Loss of power under these different 
systems; in the tirst case the friction of the rope; in the locomotive the 
weight of the engine when moving from a level, and the resistance of the 
air; апа in the atmospheric the leakage. Witness made an experiment by 
which he found that the quantity of pawer lost hy the friction of the rope 
in the case of the Euston plane, from Euston-square to Camden Town, was 
as nearly as possible equivalent to the loss on the Dalkey line һу leakage. 
The waste of power on the locomotive and on the atmospheric systems is 
pretty much the same. On the atmospheric plan there is а loss of power in 
getting up the vacuum in the tube; on the Dalkey line this is almost en- 
tirely lost; this is a lass of the same hind as getting up the steam in the 
locomotive engines, but unt to the same extent—(Stephenson.) 

“Tt has been stated that with a vacuum of from 18 to 20, from 60 to 70 
per cent. of the power generated by the steam-engine is wasted 2—1 must 
say that at present І am not in a position to believe that; І do not think it 
is so"—(Cubitt.) 

Rails and Sleepers.—On the atmospherie plan the rails and sleepers may 
be lighter than in the lacomotive lines—(Samuda.) 

On ihe Great Western railway the rails are 701b. per yards; ov the South 
Devon, 50 1b. ; the latter will probably last the longest —( Brunei.) 

Less deflexion would take place on the rails of au atmospheric line, even 
if they were considerably lighter; a 50 lb. тай would be much stronger than 
а 70 lb. rail on a locomotive line—( Robinson.) 

The engines used on the Dublin and Kingstown railway are as heavy as 
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ihose used on the long lines in Eagland, with tbe exception of the Great 
Western—( Bergin.) 

Short Lines.—On short lines where the trafie is very large, when the de- 
partures of trains are very numerous, and where there is no intermediate 
traffic to accommodate, the atmospheric would be a very convenient arrange- 
ment. It would not he more economical than the Blackwall, and aot so 
convenient where there is intermediate traflic—(Stephenson.) 

The atmospherie system is particularly applicable to short liocs with a 
large number of passengers—( Cubitt.) 

Sidings.—At the sidings and points carriages would he equally as liable to 
get olf the rails ов the atmospheric as on locomotive lines; there is nothing 
more to hold them—(Stephenson.) 

Slips, —Most of the slips on railways are caused by the vibrations of the 
trains, which is principally due to the locomotive. Slips of embankments 
will he less likely to oecur on an atmospheric than on a locomotive line. 1n 
the event of slips the pipe could be easily replaced. Apart from other con- 
ditions, a slip is more likely to interrupt trafic upon a single line than оров 
а double line—( Brunel.) 

South Devon Raihvay.—The South Devon railway, a liue of 52 miles, is 
heing executed on the atmospheric principle; 20 miles of the South Devon 
line will he opencd in July—(Samuda.) 

About 20 miles of the Exeter and Plymouth line will be ready to receive 
the atmospheric apparatus in June or July. The South Devon line has been 
laid down entirely for a single line of rails, which makes peculiar arrange- 
ments necessary at the stations—( Brunel.) 


Speed attainable on the Atmospheric Principle.—Means of varying the 
power of the engine and the speed of the trains by working the tube to a 
higher or lower degree of exhaustion; illustrations of this power—(Samnda.) 

* Besides adopting as we do in extreme eases a varied size of tuhes, we 
have means of varying our power very cnnsiderably, hy working to а higher 
ог to a lower degree of exhanstion. We carry this to such an extent, with- 
out varying the size of the tube, that on the Dalkey line it is a very common 
practice for us to run with trains weighing only 16 tons; and we have with 
the same apparatus run with trains of 75 tons up the incline, which is an 
average of 1 in 115. We have the means of regulating that by regulating 
the period at which the steam-engine shall start before the load; that is to 
say, i£ we have a very heavy load, and we wished to work with a vacuum of 
20 inches проп the piston, we should start the engine sufliciently in advance 
of the train (it would be a matter of ahout fonr or five minutes) to obtain 
that vacuum before the train arrived at the section at which it was to he 
propelled by the engine stationed in advance of it: and if on the other hand 
we were starting a light load, we should start the engine a proportionahly 
less time in advance of the train. This will he regulated hy means of the 
electric telegraph, which is fixed along the line, and which affords a means 
of communication to every engineman of what vacuum will be required for 
the ordinary traftie of the day.” 

All trains wonld be carried at the same velocity, because the power would 
be adjusted to the load —(Sanuda.) 


** Under ordinary cireumstances, all trains would pass at the same velocity: 
a heavy train would have an increased vacuum produced for it. Your pro- 
position is to carry all trains at the same velocity ?—Yes; Е should observe, 
we do not enntemplate carrying those immense luggage trains which they 
carry on the Ineomotive plan; on the locomotive plan it is desirable that 
they should carry them ; because they interfere with the passenger traffic, 
therefore they go very slowly, they stop at the sidings, and they remain there 
for the quick trains to pass them, and they often remain a considerable time. 
We propose to subdivide the loads so as to keep our trains, generally speak- 
ing, of such a weight that we shonld he able to send all our trains at the 
greatest speed, aud that would һе one of the greatest advantages in point of 
securi y which we should have; we shou!d have a continuous chain of trains 
running on all at equal speeds, and not at variahle speeds, as in the locomo- 
tive sys:em, in which one train is always approaching to overtake the pre- 
ceiling one. Upan the atmospheric system it is по more expensive to run 
quickly than slowly.” 

The speed, excluding stoppages, would be about 48 miles an hour, in- 
eluding stoppages—(Samuda.) 

The Dalkey line, from its curves, is very unfavourable for an experiment 
of speed. Fifty-one miles an hour, which is the rate at which they have 
travellesl on the Dalkey line, is more than safety would allow—( Field.) 

The whole distance from Exeter to Plymouth could be traversed at a speed 
of 60 miles an hour—( Brunel.) 

On the atmospheric system it will not cost the railway company more to 
carry the public ata quick rate than ata slow one; they will һауе no tempta- 
tion to limit the speed of travelling within any bounds that onght ta satisfy 
reason. Extraordinary speed was attained by the piston-carriaze on the 
Datkey line, detached from the train; Mr. Elrington stated it to be at an 
average speed of 84 miles an hour; on a long line of 200 or 300 miles one 
or twolight trains might he sent each day with letters at the rate of 100 
miles ап hour—(#obinson.) 

** Mr. Stephenson lays down in that report an extremely singular criterion 
of the maximum velocity being arrived at. In that, or in his evidence before 
ihe Croydon committee, he states that he is certain the maximum velocity 
was attained, hecause the barometer gauge did not rise ; now an extreme 
ease will show that that testis incorrect. Suppose the tube were perfectly 
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freed from air—perfectly exhausted, then the piston would sustain on one 
side the full atmospherie pressure of 15 pounds to the square inch, and no 
pressure on the other side; it is clear that the motion of the pistan and the 
train would go on accelerating, because. there would he nothing to check it. 
It would go on accelerating as long as the piston was in the tube, until the 
resistnace of the air to the train balanced the pressure. Now you see that, 
in this ease, the gauge must remain at 20 inches, notwithstanding the ex- 
treme acceleration. That will show at once thut the stationary condition of 
the gauge has nothing to say to the velocity. The real criterion of the 
maximum velocity heing attained is, that the ditference between the external 
pressure of the atmophere and the pressure of the air in front, shall be 
greater than the amount of the resistances to tne motion of the train. So 
long as that is the case, so long the motion will continue to be accelerated, 
even though the gauge may be sinking. The sole argument by which Mr. 
Stevenson endeavoured to prove that the maximum velocity was attained, 
viz. the stationary condition of the gauge, is therefore an evidence that the 
motion was still accelerating, unless it be also shcwn that ita height was 
such as to indicate a pressure equal to the resistance.” 

In experiments on the Dalkey line witness found the smallest height of 
mercury in tlie guage gave the greatest velocity ; the maximum velocity was 
rather under 40 miles an hour; the height of the mercury about 13 or 16 
inches. As the vacuum increased there was an increased loss of power and 
diminution of velocity. Explanation of the difference of opinion cxisting be- 
tween Dr, Robinson and witness as to the circumstance stated in witness's 
report, that the greatest velocity is attained when the position of the baro- 
meter becomes uniform—(Stephenson.) 

“Can you explain the difference of opinion which exists between Dr. 
Robinson and yourself, as to the circumstauce stated in your report, that 
you had attained’ the maximum velocity when the position of the barometer 
became uniform 2—1 can, and 1 should be glad of the opportunity of ex- 
plaining it. Dr. Robinson puts a position, by way of illustrating what he 
conceives to he an error which 1 have fallen into; he supposes a perfect va- 
cuum to be made bcfore the piston in the pump; he says, therefore, that it 
would go on accelcrating till the resistance of the atmosphere to the carriage 
exactly equalled the power of the piston; here, he says, the velocity will de- 
pend upon the resistance of the atmosphere, which has nothing to do with 
the barometer; ergo, the barometer сап have nothing to do with the velocity. 
I was perfectly aware of that view, and I will explain to the committee how 
Т endezvoured to guard against any error arising from that circumstance. 1 
quite anticipated, when the experiments were made, the objection which Dr. 
Robinson has now started; becanse, if vou observe the experiments which Е 
tried, vou will see that one or two in the first instance overran the tube; 
they did mot get a steady height of the barometer, tbey ran much тоге 
quickly than we wished; but they ran more quickly merely from this сіг- 
cumstanee, that they employed tlie engine in pumping the vacuum before 
they allowed it to produce any beneficial effect upon the train; therefore, 
during the time that the carriage was passiog over the Dalkey plane, it was 
not only recciving the power given hy the pumping from the engine daring 
the time it was moving, bnt it was receiving the result of the previous work- 
ing ; it was receiving the expeoditure of the working that had been hushanded 
before it started. Now if that accumulation of power before the train was 
allowed to start was so great as not to be exhausted before the carriage gets 
to the end of the plane, it must go on accelerating, and the barameter of 
course will not indicate the velocity; but if you take cure to generate only 
so much power before the train starts as will exhaust itself hefore the car. 
riage reaches the top of the Dalkey plane, then you get the truc result, be- 
cause then you go on accelerating until the resistance equals the power; as 
soon as the resistance equals the power, the velocity must be uniform, and 
the harometer must be stationary, hecause it cannot be stationary unless the 
velocity is uniform. If tlie air were drawn away more quickly than the pis- 
ton could follow it, an acceleration would instantly take place; if it were 
not drawn away, there would be more compression, and therefore the baro- 
meter would fall; therefore, though I do not say that the height of the 
barometer is actually а test. of the velocity, yet 1 say that it is a test of the 
uniformity of the train, and the position which Dr. Robinson puts au impos- 
sible one; he supposes a perfect vacuum made, which is oot the fact, and 
cannot be the fact." 

Relative Speed of the Locomotive and Almospheric Systems.—Reasons for 
considering that no greater speed is likely to be attained, ns a general rute, 
upon the atmospheric than npon the locomotive system; cases in which the 
locomotive would beat the atmospheric—(Sfephenson.) 

“I compared the working of the Dalkey line on the atmospheric system 
with the working of the Euston Piane from Euston-square to Camden lown, 
by means of a горе, and 1 found that the quantity of power lost by the fric- 
tion of the rope in the one case was, as nearly as possible, equivalent to the 
loss in the other case by leakage; and that is given in my report at length. 
I give the amount of duty done by each machine, and the comparative power 
of each. You stated that at } mile in the one case to 14 in the other ?—Yes. 
At what vacuum was that 2—1 assumed the vacuum to be from 16 to 18 
inches. 1 made a calculation проп the Dalkey, with trains, which | con- 
sidered equivalent to the trains проп the Euston Plane; therefore the cases 
were very nearly the same. At what rate of speed did you calculate the 
train to be going?—Eighteen to twenty miles an hour; that is the rate in 
ench ease. At arate of from 18 to 20 miles an hour. the friction of 1 mile 
o! rope was equal to the leakage of 14 mile upon the atmospheric line ?— 
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Yes, but the rape at Enston-square is peculiar, it is nnt a single rope, but an 
endless rope; therefore it is 2 miles of rape as compared with 1} mile of 
pipe. What is the utmost speed you have known to he attained upon a lo- 
comotive line? [have not myself ропе more than 55 miles an hour; that 
I have dane upou the Great Western and the Northern aud Eastern. Upon 
the Great Western 1 have gone 52 and 55 miles an hour several times, he- 
tween Bath and Bristol. In all the experiments 1 made upon the Dalkey 
line with very light loads, a greatcr speed was attained upon that plane than 
could have heen attained by a locomotive engine; but with heavy trains a 
locomotive engine wont have heaten the atmospherie upon that identical 
plane. What kind of weight do you mean by heavy trains?—The trains 1 
made experiments with were from 27 tons [0 64; there was one of 70 tons, 
And yon think, with traius of that nature, a greater speed would he attained 
hy the laeamotive engines ?—Up that gradient of I in 115, most decidedly, 
because then the atmospheric leakage begins to tell, a train a£ 61 tons re- 
quiring a vacnum of something like about 22 or 24 inches: whenever the 
vacuum gets to that height, the lass nf power by leakage is so great, and the 
velocity so much diminished, that the locomotive engine exceeds the atma- 
spherie in speed most considerally. F have here a table of the trains which 
1 tried, varying them 27 tans. With light trains, the Incomotive would have 
been at fault; but with heavy trains, it would have been better than the 
atmospheric, 

Tt is quite possible to go from London to Exeter as fast hy the atmospheric 
as by the locomotive principle. lligher velocities can he acquired and main- 
tained an the atmospheric than on the Jacomotise system—( Cubitt.) 

Judging from the reports and from the opinions of those in favour of the 
atmospheric system, there is по reason to suppose that it has any advantage 
over the locomotive with regard to the rate of speed—( Locke.) 


Facility of attaining a high Rate of Speed, and also an Increase of Speed, 
§¢.—Result of experiments as to the speed attainable upon an atmospheric 
line ; the velocity can be determined upon with aceuracy—( Bergin.) 

“Таке you made any experiments as to the speed attainable орап an ate 
mospheric line ?—1 have; 1 noted a considerable numher of trains with great 
accuracy, and І have selected a few for the purpose of mentioning them to 
the committee. Оп the 18th of Novemher 1813, I noted a train which can- 
sister] of six passenger-coaches, which were all well filled, heing something 
like 30 tons gross weight; the first quarter of a mile was passed in 44 se- 
cands; the second quarter in 29 seconds; the third in 281 secanis; the 
fourth in 283 seconds, and the fifth in 22} seconds. During this jnurney 
the greatest speed attained was 45 miles per honr; I may perhaps add that 
that weight of 30 tons gross, on that inclination, was equivalent to a load of 
87 tons on a level. Again, ou the 21st of November 1843, (Mr. Brunel was 
present at the time,) 1 nated the time of a train consisting of 12 coaches and 
wagons full of passengers and loaded with iron, the total weight of which 
was 71 tons 19 cwt., being equivalent to 208 tons оп a level; the time occu- 
pied hy that train in traversing the first quarter of a nile was 88) seconds, 
in traversing the second quarter of a mile was 493 seconds; the third quarter 
of a mile 471 seconds; the fourth quarter of a mile 502 seconds; the fifth 
quoricr of a mile 482 seconds, and the greatest speed attained was 20 miles 
per hour up an inclination of 1 ia 129. What was the amount of vacuum ? 
I have not the record of that; Mr. Brunel, I believe, took it; 1 took these 
speeds for Mr. Brunel, or in coropany with him, while he noted the vacuum, 
and I neglected to get a copy of his notes of the exhaustion, hut speaking 
from recollection (and I am pretty sure 1 am right), it was hetween 95 and 
26 inches. You tiied to attain the utmost vacuum 2—1 think so; it was 
Mr. Brunel who directed those experiments. We can get 27 inches vacuum 
ou the whole line without much difficulty ; hut we do nat like to get it, he- 
cause when you get to the degree of exhaustion, it increases the expenditure 
of engine power very much; but 1 have raised the exhaustion upon the 
whole line to 273 inches frequently. Did you at the same time take any 
note of the horse power ?-—No ; I had no means of doing so at that time, 
but that will not make a difference in these figures: it only makes a differ- 
ence in the original power excrted in obtaining the requisite exhaustion; it 
takes a propnrtionally much longer time, in the first instance, to raise the 
gauge ta 27 inches, than to raise it to 20. 

The increase of speed is cautingent in a very small degree on the pressure 
upon the piston in the pipe—( Vignoles.) 

“The velocity in the atmospheric system is due ta the proportion between 
the pipe and the air-pnmp. — Thespeed of the stationary engine is a constant 
speed of, we will say, three miles an hour. We will suppose, and in fact it 
is the case, that the piston of the air-pump moves at that same velocity of 
three miles an hour, Then the propnrtion between the area af the pipe and 
the area of the air-pump is the exponent of the velacity ; the velocity of the 
piston of the air-pump being multiplied hy the number of times that the 
area of the air-pump is greater than the area of the pipe, will give you the 
velocity of the train theoretically. There is a certain amount of deduction 
to he made from that, on account of leakage and other matters; but the 
velocity of the piston regulated entirely by the velocity with which the air is 
drawn fram the tuhe hy the air-pump; that is the reason why the velocity 
is independent of the load; the velocity being independent of the load, the 
pressure upon Ше piston does not form ап element of the velocity at all. T lay 
down this without fear of contradiction, that the load to he carried on Lhe 
atmospheric railway is as the diameter of the pipe, and the pressure created 
by the rarefaction of the air; that gives you the load to be drawn. The 
velocity is as the proportion between the area of the air-pump and the area 
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of the pump, and is totally independent of the lnad. There із a certain 
amount of power to be calculated in order to work tlie air-pump; the num- 
ber of strokes per minute must be so many, and the duration of them must 
he for a certain time, in order to get a higher degree of pressure; but that 
has nothing to do with the question in the way you have put it, as to the 
increase of pressure upon the piston, because the increase of pressure upon 
the piston will enable you to carry alarger load; hut it is the increase of the 
size of the air-pump, and the increase of the proportion between the pipe and 
the air-pump, that regulates the velocity." 


Stationary ExciNES.—]1. Nature of the Stationary Engines; their 
Operations; Cost; probable Duration —On the Croydon line there is a 
double set of engines, so that one engine may perform the exhaustion before 
another train can arrive. The same effect is proposed to be produced on the 
South Devon line by a tank of water, which, on being emptied, leaves a rare- 
fied atmosphere. There will be double sets of engines on the London and 
Croydon line, which can be brought to bear upon the trains at pleasure— 
(Samuda.) 

It is not at all necessary that these fixed engioes should be high pressure— 
( Field.) 

Those on the Croydon Railway are Inw-pressure condensing engines, work- 
ing the steam ta 25 Ib. проп the inch to commence with—(Samuda.) 

On the South Devon line one pair of engines will be sufficient to draw the 
trains 50 ar 60 miles an hour. If more power be required, there must be 
larger engines. Doubtful expediency of increasing the distance between the 
engines—( Brunel.) 

“There are advantages in having them numerous as well as disadvan- 
tages; hy working two engines, one in front of the other, you get all the 
advantages of double power of engine, and the probabilities of delay and in- 
terference are less by having numerous engines, than by having larger ones 
and fewer in number; and except the mere cost of aitending to those en- 
gines, 1 do not think that there would be any material saving.” 

In the event of an increase of traffic, it would always be practicahle to add 
à stationary engine at each station, to increase the power—(Samuda.) 

Cost nf each pair of steam-engiues on the London and Croyion line, in- 
cluding the exhausting pumps, the expansion gear, &c., is £4240. Such en- 
gines would continue in good order for 20 or 30 years, as we see in the 
waterworks—( Field.) 


2. Cost of Repairs —The average annual cost of repairs would not exceed 
10s, per horse power, or 501, a-year for two engines of 50 horse power. The 
cost of repairing the eogines on the Blackwall Railway has been under this 
proportion, The ordinary repairs to keep the engines in good working order 
might be done at night, or in the intervals. Тһе estimate of 10s. the horse- 
power would include the repair of the pumps—( etd.) 

Number of days the Dalkey line has been stopped during the 11 months 
previously to 1st March, from fractures to the steam engines ; to what these 
fractures are attributable—( Bergin.) 

* What was the weight of the heaviest Irain you ever carried ?—Seventy- 
four tous and a half. I once tried 78 tans 17 cwt, but could not get it 
more than ,* where it stopped, in the sharp curve of 570 feet, Upon 
the Dalkey line there were 337 days during which we were at work; we 
were stopped for eight and a half entire days, from fractures to the steam- 
engine. The stoppage upon the 28th and the greater part of the 29th of 
April arose from the pedestal of the fly-wheel shaft of the engine breaking, 
and it was of course quite impossible to work the engine until that shaft was 
repaired, Aud we had to stop again from the 15th to the 19th of August, 
heing five days; we were stopped then in consequence of the great crank 
having hroken, which in its fall damaged the parallel motion and the cylinder 
cover; it took us five days to repair that accident, during which we could 
not work the engine. Again, іп last December we һай another delay of a 
day and a half, from a different cause; there had been a great deal of rain, 
and one of the banhs fell down, ard obstructed the trains for a day and а 
half; it took that time to remove the materials. We have never, from the 
running of the first train to the running of the last train upon the line, had 
any accident to the valve, or any part of its apparatus.” 

Stations,— Number of stations on the South Devon line—( Samuda.) 

** There will be a station at Newton, which will be the extreme end of the 
20 miles, and we shall have stations at Dawlish, Teignmouth, Saltash, and, 1 
believe, two athers, at places the names of which 1 do not know; there will 
be, 1 believe, five stopping stations in the 20 miles.” 

By the removal of locomotives the complication, extent, and unsightliness 
of railway stations would be very much reduced. It is propnsed to move the 
carriages and add them to the traia by a small capstan, as іп the goods shed 
at Bristol—( Brunel.) 


(To be continued.) 


* So in the original.— Ed. 


The city of Paris has voled the sum of 11,600 francs (£1664) for paintiugs 
on glass for the churches of St. Germain l'Auxerrois, St. Gervais, St. Eus- 
tache aad St. Laurent. 
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THE GREAT BRITAIN. 


(Continued from Page 321.) 

The Boilers.—The boilers consist of one outside case 34 fect long by 31 
feet wide, anıl 21 feet 8 inches high, and this is divided into three distinct 
boilers, by means of two longitudinal partitions. They have an apparatus 
for regulating the discharge of brine, and also a hot-water jacket, arouud the 
lower part of the funnel, into which the feed water is pumped and whence 
it flows into the boilers. 10 caeh boiler there are four furnaces at the after, 
and four at the forward end; therefore there are twenty-four fires in the 
whole. Each furnace has its own distinct course of flues, terminating in one 
take-up in the miildle. 

The total area of the surface of the grate bars is 360 square fect. The 
total area of furnace surface exposed to the direct action of the fire is 1248 
square feet, and the total areas of the flues are—of upper surface 1608 square 
feet, of side surface 6504 square feet, of bottom surface 1740 square feet. 

When the farm of the engines was first decided on, it was intended that 
the cylinders should be 80 inches in diameter; but they were afterwards 
inereascil to 88 inches, with the view of working the steam very expansively, 
aud thus obtaining an increase of power at п reduced expenditure of fuel. 
As far as can be at present judged, this appears to have succceded, but in 
consequence of the rongh weather on the voyage round, in was mot possible 
to weigh the coal consumed. 

Difficulties in getting aut of Doek.—When the “ Great Britain” was com. 
тепсей, the city of Bristol had taken up the subject of widening the dock- 
gates of the port, with other improvements, so warmly, that no doubt was 
entertained that, before she should be completed, there would be по difti- 
culty in her going nut; accordingly she was designed 5 feet 6 inches wider 
than the existing locks. 

Various causes led to the abandonment, for a time, of these improvements, 
and the ship when ready for sea was not only discovered to be a prisoner, 
but likely to continue so, in consequence of the personal liability which it 
was assumed the Dock Company might incur, if, by permitting any disturh- 
ance of their warks, not provided for by Act of Parliament, any injurious 
consequences should ensue to the part. 

This state of affairs lasted far several months, until at leogth, hy nn agree- 
ment between the two companies, permission was accorded to remave, first 
so much af the masonry and gates as would allow the ship to pass from the 
floating harhour into the outer basin, next to restore these, anil then to adupt 
the same conrse with the gates and one side of the lock communicating with 
the river Avon. 

Trial Voyage.—The “ Great Britain” quitted the port of Bristol for Lon. 
don on tlie evening of January 23. 

During this voyage the engines made 52,773 slrokes, consequently the 
distance described by the serew was 639 knots, and the actual distance tra- 
versed by the ship, as computed by Captain Hosken, was 567 knots. The 
ratio of the speed of the ship, to that of the screw, during the entire voyage, 
was as "887 to 15; or in other terms, the total slip was 124 per cent. ‘The 
time the ship was undir weigh, was 593 hours, so that the average speed was 
upwards of 93 knots, and if allowance be made for times when, on aecuunt 
of the bearings becoming warm, the engines went slowly, the average speed 
may be fairly reckoned at 10 knots per hour. On several oceasions the 
author watched the screw, anı) he does not think it ever rose one-half of its 
diameter out of the water, and standing by the engines during the worst of 
the gale, he could only observe thal (here was occasionally a slight accelera- 
tion, during perhaps half a revolution, but there never was any check to the 
uniform rate. 

OBSERVATIONS. 


Mr, Panxrs said, that in his original calculations, given to Mr. Guppy, he 
had erroneously assumed the pitch of the screw to have been 8 fcet. lle 
had since ealeulated the results aeeurately, and found the mean number of 
revolutions per minute 32:8, and the mean speed in knots 10 0815. 


The results of the indicator were — .. 5p 66 10°15 1b. per square inch. 
Deducting for trictiou, aud more ampte allowance than was 
required for engines in good order, which was out, per- 
haps, teo much for eugines which were quite new, and of 
which ali the movements were stiff mm 55 1'55 


8:60 = 955 h.p. for each 


R:mains .. .. be mm со 
engine, 


Mr. T. R. Gurry stated, in answer to questions from the President and 
Members, that during the whole voyage the throttle-valve was only 4rd open, 
and that the steam was eut off nt 4th of the stroke. It was not possible to 
take any accurate aceount of the coals consumed, but he estimated the con- 
sumption at about 40 tons in 24 hours. 

Captain Sir CHAuLES Napier inquired, whether the © Great Britain” 
steered well, and whether it was not found she had a tendency to fall off to 
leeward iu a cross sea? Пе should have supposed that the action of the 
screw propeller being so entirely iu the stern it would nct upon the ship like 
seulling a boat.— Captain lloskEN replied that the ** Great Britain" steered 
extremely well; and that there was not ару tendency to fall off to leeward. 
It was evident that the propeller was not easily injured, for since his arrival 
in the Thames he had found, coiled rannd the «һай, nearly 9 fathoms of 
chain cable, which had heen apparently torn away from the mooring of a 
buoy in coming up the river. 
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Mr. J. Мпл.кя said, he had noticed particularly the difference of the speed 
of the engines, on board the Royal Mail Company's vessels, at the commence- 
ment and at the end of a voyage. At starting, with a full complement of 
fuel, the paddle-wheels were plunged so deep, that the speed of the engines, 
which ouzht on an average to be 17 strokes per minute, was reduced to 8 ог 
9 strokes, and at the end of the voyage the paddle floats had searcely suffi- 
cient hold on the water, А vessel with n screw propeller would not be so 
affected. 

Mr. Сирру said, in answer to questions from members, that, at present, 
he helieved the average speed obtained. by vessels with screw-propellers was 
below that of ра Пс-мһесі steamers. A new screw, of larger diameter and 
greater ares of palms, was being made for the ** Great Britain,” with a view 
to increasing the speed. Four chains, weighing together ahuut 7 tons, were 
employed for communicating the power froin the upper druim upon the main 
shaft іп Ше lower drum upon the shaft of tlie propeller. They worked 
smoothly and without noise, and at present had not sliown any tendency to 
wear ог to lengthen. From the form of the link, he conceived the chains 
would only lengthen оп the slack side, under any circumstances, anid this 
would not affect their working, as the projecting ends of the links would, ou 
the driving side, nlways fall into the recesses prepared for them, so that thes- 
recesses must be much worn, before the chains would ride ont of their proe 
per direction upon the drums. 

Mr. It. SrermEenson observed, that the chains very nearly resembled thosa 
used іп the carly locomotive engines, and which were discarded on account 
of their lengthening so much as to render them useless. le was true that 
the links of the locomotive chains were much smaller, there were many more 
traversing pins, and the speed at which they travellel] was probably greater 
than the large driving chains of the '* Great. Britain," which would, there- 
fore, be less liable to injury than those he had mentioned. 

Performance of the French screw vessel. Napoleon.—Mr. P. TAvron said, 
that great difference of opinion existed among the officers of the French navy 
as to the capabilities of the “ Napoléon.” It had been asserted, that with 
the peculiar build and great proportion of power to tonnage of that vessel, 
greater speed should have heen attained. Mr. Taylor was not of that opinion, 
although he fully appreciated the build of M. Normand’s vessel, and the ex- 
cellence of Mr. Barnes’ engines. Пе had paid much attention to the result 
uf the voyages of the ‘Napoléon,” and found them, on nn average, more 
rapid than those of the paddle-wheol vessels on the same station. Тһе screw 
did not generally make such good way in smooth wnter, but with a sea or 
wind sufficient to lay a paddle-whee! ship at all over, the screw gained im- 
mensely, and hence its average superiority. After the trial vayages, and the 
run from llavre to Marseilles, with the cast-iron screw, which had been 
mentioned at the Institution on a previous occasion, it was found, оп putting 
the “ Napoléon" into the graving dock at Toulon, that the outer journal of 
the propeller-shaft was much worn; and that the cast-iron screw was much 
affected by galvanic action ; a new bronze screw was therefore cast, and was 
highly polished and varnished before it was fixed. At the saine time the 
bearing areas of both the outer and the inner journals of the shaft were in- 
creased, and a jet of cold water was arranged so as to be constantly applied 
to them. Since these alterations, there had not been any undue weariag of 
the journals. 

Mr. Barnes would not venture to state the relation of pawer to tonnage 
on board the “ Napoléon," as the methods of measurement of vessels were 
quite illusory. The engines were 130 h.p. Тһе vessel was 148 feet 6 inches 
long, and 27 feet 4 inches broad at the water line, drawing lE feet 10 inches 
aft, and 7 feet 5 inches forward, and the area of the midship section at that 
dranght was 144 square feet, By the ordinary rules of measurement the 
tonnage would be 490 tons, and the displacement 365 tons. Ile had made 
many engines for vessels built by M. Normand, and he knew their capabili- 
ties. lle was of opinion that if the feathering paddle-wheels, invented by 
М. Сах, had been adapted to the “ Napoléon,” as good speed would have 
been attained, as with the screw, in all weathers; but that with the common 
paddle wheels, such results could not have heen arrived at. 

Material for the bearings of the propeller-shaft.—Mr. F. P. Smitu had 
fonnd, with refercnee to the journnls of the propeller-shatt, that steel was 
the best material far the bearing of the toe or extreme end, where the de- 
struction was most rapid, and that the form was that of two hemispheres, 
working under a coustant jet of cold water. The experience upon the * Rat- 
tler' tended to show, that it was advantageous to reduce the bearings as much 
ns possible; for they had always worn down tn certain dimensions and then 
had ceased to wear. Ou the contrary, however, on hoard the * Great Britain’ 
and the * Napoléon! it appeared, that an increase of the size of the journals 
һай been advantageous. On this practical question, the manner in which 
the thrust of the propeller-shafts was received in the toe bearing, must be 
well considered, before any rule could be laid down, Vrom his previous ex- 
perience of the performances of the ‘Rattler,’ in smooth water, Mr. Smith 
had recommended to the Admiralty, that a large propeller should һе tried. 
The recent trials ай sea had proved the correctness of the recommendation, 
which was now being acted upon. 

On the aecuracy of the log.—Mr. J. С. C. Curtis remarked, that it was 
necessary to be extremely cautious in using the results of the ordinary log, 
for although very nseful for the commun purposes of nevigation, he did not 
think they пари to be allowed to enter into the computation of a vessel's 
velocity, where the “slip of the screw” was to be determined, Тһе velocity 
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of a ship being determined with the ordinary log, by ascertaining how much 
of the line, attached to the log, ran out in a given time, it was essential that 
hoth the time and the distanee should he correctly measured ; but that was 
seldom the case, as the sand in the sand-glass, which measnred the time, was 
affected hy every change in the atmosphere, and the line which measured 
the distance was alternately wet and diy, aud being stretehed unequally, at 
diferent parts, it was impossible that the marks, or knots, could remain at 
distances which they were intended to indicate. These diffienlties, when the 
vessel was going less than 8 or 9 miles an honr, might be partially surmount- 
ed, by counting the requisite number of beats of a good watch, instead of 
using the sand glass, and hy actually measuring the quantity of line which 
ran out, instead of connting the distance by the knots. Put in heaving the 
log at higher rates, it was difficnlt to prevent the log from being dragged 
after the ship, by the friction of the reel, and whether the line was “taken 
off” or “ paid out,” there was always a degree of donht, whether the correct 
length had been allowed to go off the reel. It was also nearly impossible to 
measnre the time ta the requisite degree of aceuracy, hy the 14 seconds sand 
glass, which was generally used at high rates. For instance, if a vessel were 
going 11 knots, the quantity of line representing one mile passed through 
the hand of the observer in one second of time; and henee, in order to ob- 
tain the speed to the eighth part of a mile, it would be necessary ta measure 
the interval to the eighth part of а second, Tn like manner, to obtain a ves- 
sel's speed to the eighth part of a mile, when she was going 10 knots, it 
wauld he necessary to measure the interval, to the sixth part of a second, 
Аз tbese small portions of time could not possibly be measured by a sand- 
glass, persons unacqnainted with tlie subject, would not һе surprised to learn, 
Miat Mr, Curtis had heard it expressed, as an opinion, by most naval officers, 
and had found by his own practice, that the rate of a ship, going more than 
19 knots, eould scareely һе obtained within a mile, under unfavourable eir- 
enmstances. As Mr. Curtis was convinced, that the ditlicnlty of accurately 
measuring the speed was one of the greatest causes of the discrepancies 
which existed in the accounts of ihe trials of vessels, he ventnred to suggest 
an expedient “ far determining a vessel’s velocity at any given instant," which 
he thought would be more acenrate than the eomnion Ing. Пе proposed, 
that the time which a vessel took, in passing throngh her own length, should 
be measnred, from which her velocity per hour could be easily ascertained 
by proportion. For this pnrpose he wonld fit, in convenient places, at a 
short distance from either end of the vessel, two rods, ane vertical and the 
other horizontal, so that each pair, when seen in coincidence, should point 
in a line perpendicular to the direction of the vessel's keel. Пе wonld also 
have a huny painted white and black, or any colours that wonld show well, 
when in the water; to this he would attach a Jine considerably exceeding 
the length of the vessel. This һцоу shonld be passed forward, with plenty 
of spare line, to the howsprit end, the end of the line being made fast abaft, 
ready to haul it in when done with. 


Seudding.—Captain Повкех stated, sendding well was a point of great 
importance, and was entirely a seaman's qnestion. No point required more 
judicions management, and correct judgment, than as to when a ship conld 
net send longer with safety, and ought to he “hove to.” Пе had very often, 
in the ‘Great Western,’ heen sendding past very fine ships of from 500 tons 
to 1000 tons, not very deep in the water, laying to," because they eonld 
not seud with safety. There were now several steamers longer than the 
‘Great Western,’ and he had never heard, that any difficulty had been ex 
perienced with them, on this important point. 

Mr. Рім mentioned an advantageous application of the combined power 
of the screw and sails, which had heen practised by his relations, Messrs. Pim 
of Null. They had adapted to two fine trading schooners, screw propellers, 
driven by small engine power. The result of this experiment had proved, 
that in cases where extreme speed was nnt an оМесі, bnt in which regularity 
was essential, this plan might be advantageously adopted, especially for com- 
mercial purposes, in which it was reqnisite to combine economy and a cer- 
tain amonnt of dispatch. 

Sir J. Rennie, President, after expressing to Mr. Guppy the thanks of the 
meeting, for the commnnication which had given rise to so interesting a dis- 
cussion, said the construction of iron sea-going vessels was a subject of pecu- 
liar interest to the Institution, as to one of its early members must be 
ascribed the merit of their first introduction. 

The first iron steam vessel that ever went to sea was built in 1820.1 at 
the Horseley iron works, near Birmingham. It was named the ‘Aaron 
Manuby,’ after the constructor, and being put together iu the Surrey Canal 
Dock, tock in a сагро of rape-seed and iron castings, in the Thames, and 
landed it at the Pont Royal at Paris without transhipment. This uniqne 
voyage was performed under the command of Captain Sir Charles Napier, 
R.N., who was largely interested in the nndertaking, and devoted mnch time 
and his usnal skill and energy to the enterprise. The engine was put toge- 
ther, and was worked during the voyage, һу the present Seeretary of the In- 
stitution, The propellers were the feathering paddles which were invented 
hy the late Mr. John OlJbam. Both the engine and the paddles had heen 
superseded by more perfect machinery, and the hoilers had heen frequently 
renewed, hut the hull of the vessel had required but little repair, and was 
still at wark upon the Seine, as were several other iron vessels built by Mr. 
Manhy, about the same time, at Ilorseley, and at his works at Chareuton, 
near Paris. 

Тһе introduction of iran, as a material for ship-building, was now becom. 
ing so general, that the result of tbe great experiment, the ‘Great Britain,’ 
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must necessarily be regarded with much interest, and next session, the Insti- 
tntion wonld look forward to receiving from Mr. Guppy an aceonnt of the 
first few voyages, and, if skill and experience could accomplish them, they 
might be eonsidered safe in the hands of Captain Hosken, whose success in 
the ‘Great Western’ had been so decided. 


ARCHITECTURE IN GUERNSEY, 


Sin,—lfaving lately visited Guernsey and observed one or two pecu- 
liarities in the church architecture of that island, 1 take the liberty of seud- 
ing you a brief description of them, leaving it to yon to determine whether 
or not they are worthy of a place amongst the mass of valnable facts of 
which your Jonrnal is the medium of communication, and premisiug that 
1 do not attempt any sort of classification, merely collecting them from notes 
in a diary. 

1, In the town of St. Peters, Шеге is a church of the same name, соп- 
sisting of nave, north and south aisles, transepts, tower and spire (at their 
intersection). The sonthern transept projects coasiderably further than 
the other. At the west end of the nave the arches which separate it from 
the aisles on either side are so low аз ќо be intercepted above their spring- 
ing by the caps of the piers, the sides of which are then continued to the 
paving, following the curve of those arches; so that the piers are broader 
at top than at bottom. 
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9, Somewhere near the centre of the island stands Catel church, consist- 
ing of nave, chancel, north transept, north aisle, west porch, tower and 
spire. What most particulary struck me in this church was the design of 
the four pinnacles at the base of the spire. They each consist of four small 
ronnd columns, without cap or base supporting а square mass of stone 
which forms a base from which to spring the pyramidal part of the pinna- 
ele, octagonal on plan. 

3. St. Martin's church is near the easlern coasl, about 2 miles from St. 
Peter's, it consists of nave, chancel, north aisle, sontb porch, and a tower 
and spire, situated at tlie east end of the nave. 

There is a pecnliarity in the section of this church, viz., that the aisle is 
more lefty than the nave, the chance] being of the same height as the aisle. 
That the least lofty division of the church is indeed the nave is attested by 
these facts—1. It is in the same line with the chancel—2. The tower and 
spire are placed over its eastern end—3. The pulpit is situated in it. 

The chancel projects no further on plan thau the aisle, from which it is 
separated by a cuspated arch, whose head is not, however, pointed but 
round. 

It will be observed, that both St. Martin’s and Catel ehnreles have only 
one aisle, viz.. a north aisle; it may perhaps also be worth noticing, that 
the poor boxes in each аге similar and are of a peenliar kind, resembling 
long narrow boxes tnrned on one end, so as to stand perhaps ahont 3 fect 
io height, the money being admitted through a small aperture in the top. 

1 remain, Sir, your constant reader, 
с. АР, К, 


October 2, 1845. 
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STATUES IN THE PALACE АТ WESTMINSUER. 


The Commissioners on the Fine Arts in their fourth report, just pub- 
lished, state that theyhave found in the course of inqniry that many situn- 
tions fur statues consist of niches only, which, іп accordance with the 
style of Gothic architecture adopted, are uniformly narrow, not exceeding 
two feet in width; that there are also situations where insulated statues 
might be Шу placed; and that, with a view both to convenient inspection 
and the expediency of affording opportanities for displaying the abilities 
of the artista, the last-named situations are the most important. Some 
situations, though not fit for the display of statues, would be well adapted 
fur the reception of busts; nnd we are of opinion that bnets might be con- 
sidered among the means hefore referred to of doing ht nour to eminent 
meu. With respect to monuments in painting of the description indicated, 
whether such monnments he understood to refer to portraits or to other re- 
presentations, the report is at present postponed, | 

lt is recommended that six insulated marble statues be placed in St. 
Stephen’s porch, and that 16 such statues be placed in St. Stephen's 
hal. That stalues of Marlborough and Nelson be placed in St Stephen's 
porch; and that statues of Selden, Патрдеп, Lord Falkland, Lord Claren- 
don, Lord Somers, Sir Rob.rt Walpole, Lord Chatham, Lord Mansfield, 
Burke, Fox, Pitt, and Grattan be placed in St, Stephen's hall, 

That the following three artists, viz., William Calder Marshall, John 
Bell, and Joho Heary Foley, whose works in the last exhibition in West- 
minster tla}l were considered by us to be entitled to especial cammenda- 
tion, be at once commissioned to prepare models far three of the aforesaid 
statues, viz., the statues of Hampden, Lord Falkland, and Lord Clarendon, 
nud that the execution of such statues be allotted to the said artists re- 
spectively as we may hereafter decide, 

That 9,0201. of public meney be granted оп account towards the pay- 
ment of such works, and we humbly request the sanction af your Majesty 
to our preseot report. 


Distinguished Persons to whose Memories Statues might he Erected. 

The committee appointed to “ prepare a general list of distinguished рег- 
saos of the United Kingdom to whose memory statues might with pro- 
priety be erected in or adjoining the new tlouses of Parliament,” submit 
two lists; the first (A), of names to which they agreed unanimously ; the 
second (1%), of names on which they were not unanimous, but decided by 
greater or smaller majorities. 

The committee. express their unanimous оріоіоп, that the attempt to 
execute any great number of these statnes simultaneausly wonld not be 
conducive to the interests of art. 

Maton. 
T. B. Macarray. 
Rovert Harry Їхсїлз. 


Нгхвү НААМ, 
бамегі, Rocers, 
Thomas Wyse. 
B. Hawes, JUN. 
London, March 11, 1845. 

А. 


Lord Clive. 
Lord Heathfield. 


Cawper, 


Alfred, 
Sir Walter Scott, 


Elizabeth, 
Robert Bruce. 
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- Lord Howard of Effingham, Bacan, 
Lord Burleigh, Sir Francis Drake, Napier, 
doha Uampden, Amiral Blake, Newtou, 
Earl of Clarendon, Lord Rodney, Locke, 


Lard Somers, 

Earl of Chatham, 
Edmund Burke, 
C. J. Fox, 
William Pitt. 

Sir Thomas More, 
Sir E tward Coke, 
Jehn Selden, 

Sir Matthew ilale, 
Earl of Maasfeld, 
Lord Erskive. 
Veaernble Bede, 
Ricbard Поокег. 


Sic William Wallace, 
Sir Philip Sidney, 
Duke of Marlborough, 


Richard 1., Cer de Liou, 


Edward 1., 

Edward IIT, 

The Black Priace, 
Henry V., 

William 111. 
George ILL. 
Cnriflnal Langtoa, 
William of Wickham, 
Curdioal Wolsey, 
Earl of Steufford, 
Lord Falkland, 

Slr William Temple, 
Lard Russell, 

Sir Robert Wutpole, 
Earl of Hardwicke, 
Earl Camden, 
Grattan, 

Warren Hostiags. 


Speaker Ooslow. 


Lord Howe, 
Lord Diuncaa, 
Lord st. Viocent, 
Lord Nelson. 


Sir Walter Raleigh, 
Captain Cook. 


Sir Thomas Gresham. 
Chaucer, 

Spepser, 

Earl of Surrey, 
Shakspeare, 

Milton, 

Addison, 

Richardson, 

Dr, Johuson, 


B. 
John W'ickliffe, 
John Каох, 
Cranmer, 
Archbishop Usher, 
Archbishop Leighton, 
Jeremy Taylor, 
Chillingworth, 
Barraw, 
Bishop Butler, 
Joho Wesley. 


Sir John Talhot, 

Sir John Cliandos, 
Marquis nf Moptrose, 
Cromwell, 

Monk, 

Genera! Walfe, 

Sir Eyre Conte, 

Sir Ralph Abercrombie, 
Sir Jahu Moore. 


Hanke. 


Robert Boyle. 
Caxton, 

Watt, 

Herschell, 
Caveudish, 

Ini;o Jones, 

Sir Christopher Wren, 
Hogarth, 

Sir Joshua Reynolds, 
Flaxmaa, 

Jahn Howard, 
William Wilberforce 
Harvey, 

Jenner. 


Ben Jonson, 

John Bunyan, 
Urvden, 

Pope. 

Swift, 

Goldsmith, 
Burns, 

Sir William Jones. 
Robertson, 

Hume. 


Fielding. 
Roger Васоо, 
Smeaton, 
Brindley, 
Jolin Hunter, 
Adum Smith. 


Purcell, 


Garrick, 
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Report of Committee respecting the Selection of Persons whose Effigies 
might be placed in the Niches in the House of Lords. 

The selection of the statues for the 18 niches in the House of Lords, 
which has now been referred to your committee, does not appear to them 
altogether so free and with во wide n scope as the selection of the 96 figures 
on painted glass apon which they have lately reported. Io this case tho 
very narrow size of the niches, and their Gothic form, seem to limit tho 
choice of the commission to eharncters drawn from the fendal age, and, as 
usual, with effigies of that period, presenting little or na variety of attitude, 

Ол a careful consideration of the characters which might be chosen, suh- 
ject to this condition, your committee have become convinced that no 
scheme is preferable to that which was first suggested to the commission 
by his Royal Highness Vriace Albert—namely, to fill the niches with the 
effigies of the prineipal barons who signed Magna Charta, Your commit- 
tee subjoin a list of the names which they would recommend for this pur- 
pose. They conceive that the difference of character as laymen, or as рге- 
lates, would afford a picturesque variety of attire, and that the historical 
analogy would be most suitably attained by placing side by side in the same 
huose of the Legislature, in windows or in niches, the successive holders of 
Sovereign power, and the first founders of constitutional freedom :—Stephen 
Langton, Archbishop of Canterbury; William, Bishop of London; Al- 


тегіс, Master of Knights Templars; William, Earl of Salisbury; William, . 


Earl of Pembroke; Waryn, Earl of Warren; William, Earl of Arundel ; 

Hubert de Burgh, Earl of Kent; Richard, Earl of Clare ; William, Earl 

of Aumerle; Gentlrey, Earl of Gloucester ; Saher, Earl of of Winchester ; 

Henry, Earl of Hereford; Roger, Marl of Norfolk; Robert, Earl of Ox- 

ford; Robert Fitzwalter, Eustace de Vesci, William de Mowbray, 
Whitehall, May 15,1843. 


Letter from Mr. Hallam, 
21, Wilton Crescent, Muy 17, 1815, 

My dear Sir, —lo compliance with the request of bis Royal Highness and 
the other members of the commission, at our meeting yesterday, Ё will 
state the grounds on which the committee appoioted to select persons whose 
effigies might he placed in the 18 niches of the new House of Lords, having 
first determined that men prominent in obtaining the Great Charter of 
John shall be chosen, have come to a resolution of recommending the 
particular names which have been submitted to the commission, 

lo the text of Magua Charta, ioserted in Matthew Paris, the King re- 
cites himself to have granted it by the advice of Stephen Langton, Areh- 
bishop of Canterbury; the Archbishop of Dublin ; seven English bishops ; 
Фе Master of the Knights Templars in England; with 16 Barons, five of 
whom had tne rank of earls, though only four are mentioned hy this author, 
who has also committed опе or two other slight inaccuracies, Roger de 
Wendover, whose chronicle, lately pablished by the English Historical 
Society, is almost wholly copied by Matthew Paris, omits altogether this 
recital af oames in his text of the charter, But io this instance be is cer- 
tainly wrong, as appears by the incontestable evidence of the charter itself, 
of which, as is well known, several copies exist. There can, therefore, be 
no doubt that the personages above mentioned were concerned, in a pro- 
mincat manner, in the enactment uf that great and celebrated law. 

But, while it would have been easy to recommend for the 15 niches in 
the House of Lords the efligies of the archbishop, and some other eccle- 
siastics, with those 16 barons whom we find recited iu the cliarter, we were 
checked by the consideration that these, as appears by a preceding pas- 
sage of Matthew Paris, were all oo the King’s side io the previous con- 
test, aud that it would he a very inadequate commemoration of that event 
ta omit those nobles of England who had in reality the chief share іп 
bringing it about. It is indeed true, that those who had adhered most 
steadily to Kiog Joho united with the rest at last to press upon him the 
necessity of compliance with the demand of a charter of liberties ; so that 
it may be said tu have beeu granted on the unanimous requisition of the 
baronage; but this affurds only a reasoo for selectiog names indiscrinii- 


nately trom both parties, considering tbem as in fact combiued for the pur- ' 


pose of obtaining a legal guarantee for their liberties. 
It became, consequently, the duty of the committee to look over the his- 


tory of the time, ia order to fix upon 18 persons who, out of a more con- ' 


siderable number, appeared most worthy of being commemorated on this 
occasion. Тһе Archbishop of Canterbury, Stephen Langton, indepen- 
dently of his high rank, was, as is well known, one of the most distin- 
guished statesmen of that age, and a strenuous supporter of the charter, 
though withont the Royal baoner, The next in station among the prelates 
is the Archbishop of Dublin; but, as he did nat hold an English see, it 
seemed more desirable tu select. William, Bi-liop of London, whose see 15 
next in dignily among those who were present, und whose name may be 
found іп history. Almeric, Master of the Knights Templars in England, 
was the representative of a renowned and powerful order; and his efligy 
would furoish some variety of costume, Five сагіз are recited on the 
King's side, those of Pembroke, n very eminent man, of Salisbury, of War- 
ren, of Arundel, and lastly. Hubert de Bucgh of Kent, afierwards jusii- 
ciary of England. On the side of the barons we find seven earls, those of 
Clare, Aumerle, Glocester, Winchester, Hereford, Norfolk, and Oxford, 
Three names remained to complete the number of 18, No doubt could һе 
felt as to that of Robert Pitzwalter, whom the barons had placed at their 
head in conducting this enterprise. Eusince de Vesci bore a considerable 
part on the same side, and has ome name in history. Опе only remaiued; 
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and among many noble, but scarcely very historical persons, none appeared 
more eligible Шап William de Mowbray, ancestor of the Duke of Norfolk, 
the oldest peer, and that in the three ranks of duke, earl, and baron, in the 
existing House of Lords, William de Mowbray is also ancestor, not only 
of the various noble families which bear the surname of Howard, but of 
that of Berkeley. 

Such, I apprehend, аге the reasons which have induced the committee, 
as they have myself, to recommend the 18 names, of which you possess a 
list, to be commemorated as having borne a share in obtaining the great 
charter of John. 

Iam, my dear Sir, very truly yours, 
іші ОУ HENRY ПАШАМ, 
C. L. Eastlake, Esq. 


Memorandum respecting Plaees for Statues in the Palaces at. Westminster. 

The commissioners having at various times inspected the new Honses 
of Parliament with a view to ascertain what sitnations would be adapted 
for the reception of insulated statues, and having examined the principal 
localities on the 25th of April last, for the same object, were then of 
opinion— 

That, as the entrance to the Honses of Parliament by бі. Stephen's 
porch will contain statnes of distinguished statesmen, warriors, nnd other 
eminent snbjects, the entrance by the grand staircase, the Janding-place, 
guard-room, Victoria gallery, and lobby to the Hoase of Peers, should con- 
tain the statues of sovereigns. 

The statues of Egbert, Edgar, Canute, and Edward the Coafessor might 
be fitly placed oa the first landing place. 

That the principal lauding-place shonld contain the statues of the sove- 
reigns from William the Conqueror to Edward IV, ‘hat the statnes of 
Edward У. to Richard 11]. might be placed in the guard-room. 

That ia the Victoria-hali the series shonld be coutinued, beginning with 
Henry VlT., and ending with Queen Anne. 

That the lohby to the House of Lords* should contain the statues of 
the Sovereign of the House uf Brunswick, beginning with George J., and 
endiug with her most gracious Majesty. 

In this proposed arrangement it appeared that one pedestal in the lohby 
to the House of Lords would still remain uaorcupied. А resolution was 
referred to (recorded in the minutes on the 21st of April, 1543), to the 
etfect that a statue of his Royal Highness Prince Albert would be appro- 
priately placed in the Victoria gallery (of which the lobby in question ori- 
ginally formed a рагі). Thus the sitaations for statues iu the state apart- 
ments and the approaches to them would, in the event of the above resolu- 
tion being confirmed, he entirely occupied. 

According to the ahove proposed distribution, the number of statues on 
the landing-places and in the gaard room would be 22; iu the Victoria 
gallery 12 (William I] E. and Mary being both represented); in the lobby, 
including the statue of Пег Majesty, seven. 

It was considered that the statues in the robing-ronm might, according 
(о a resolution proposed by Mr. Gally Knight with reference to another 
locality, consist of allegorical figures. 

It was further proposed that the lower waiting hall shunld contain eight 
statues of celebrated scientific таеп; that the npper corresponding ball 
should contain eight statues of celebrated poets, aud that the panels in the 
latter should be adorned with paintings. The lower hall has no panels 
available for paintings. 

1t was furtber remarked that, if required, statnes сопа be placed in the 
open air in many of the courts, and that some of the larger corridors or 
passages on the ground floor woald also admit of such decorations. 

The consideration of the place for the statue of Alfred, and of precise 
number aud situations of other statues іп the central hall, was postponed 
till that part of the baildiag should be more advanced. 

Whitehall, April 26, 1845. 


Letter from the Right Hon. the Secretary of State for the Home Перагітеті. 
Whitehall, 9th May, 1845. 
Sir,—I have received Her Majesty's commands to nutify to you that 
Пет Majesty has heen graciously pleased to approve the report of the 
Commissiouers of the Fine Arts dated the 25th of April, 1845. And Her 
Majesty lias directed the Lords Commissioners of the Treasury to submit 
to Parliament an estimate for the sum of 2,0001. on account, towards the 
payment of the expense of statues of Hampden, Lord Falkland, and Lord 
Clarendun. 
I have the honour to be, Sir, your obedient servant, 
J. R. G. СКАПАМ, 
C. L, Eastlake, Esq. 


Competilion in Oil Painting. 

The competition in oil-paiating which, by an announcement before issued, 
was to take place in June, 1846, is postponed till June, 1847. АП other 
conditions, expressed in the annonncement referred to, remain unaltered. 

1. Three premiums of 5007. eacli, three premiums of 2001, each, and 


* The names of various apartments have been altered aud finally determined since the 
date nf this memorandum, Тһе principal landing- place is called the Norman Porch ; the 
NEUES EY is called the Royal Gallery; the tabby to the House of Lords is called the 

ictoria Hall. 
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three premiums of 2007, each, will be given fo the artists who shall furnish 
oil paintings which shall be deemed worthy of one or other of the said 
premiums, by judges to be appointed to decide on the rclative merit of the 
works. 

2. The paintings are to be sent in the course of the first week in June, 
1847, for exhibition, to Westminster-hall. 

3. The commissioners reserve to themselves the right of excluding from 
public exhibition works which shall be deemed by them not to possess 
sufficient merit to entitle them to such a privilege. 

4. The раіпбіп 55, not to exceed two in number by each artists, are re- 
quired to be prepared for the occasion, 

5. The subjects are required to come under the general classes of reli- 
gion, history, or poetry. 

6. The dimensions are left to the choice of the artists under the following 
conditions : —The figures are not to be less than two in number; the size 
of the nearest figure or figures, in at least one of the specimens by each 
artist, is to be not less than that of life; but the size of the figures is alto- 
gether left to the choice of painters of marine subjects, battle-pieces, and 
landscapes. 

7. The judges appointed to decide on the relative merit of tlie works 
may, if they shall think fit, require any artist to whom a premiam shall 
have been awarded to execnte, under sach conditions as they may think 
neeessary, an additional painting as a specimen of his ability, and in such 
case the preminm awarded to such artist will not be paid unless his second 
painting shall be approved by tlie jndges. 

8. The names of tbe artists are not required to be concealed. 

9. The paintings will remain the property of the respective artists. 

10. Paintings which may combine appropriate subjects, with a high de- 
gree of merit, shall be cuasidered eligible to be purchased by the nation, in 
order to be placed iu one of the apartinents of the Palace of Westminster, 

1t. Religious, poetical, or allegorical subjects, which by judicions adap- 
tation or treatment may have reference to the history or constitution of the 
kingdum, may, as well as strictly historical subjects, be eligible to be so 
parchased, 

12. The judges to be hereafter appointed to decide on the relative merit 
of the works, with a view to the award of premiums, will consist partly of 
ar.ists, 

13. The competition hereby invited is confined to British subjects, includ- 
ing foreigners who may have resided 10 years or upwards in the United 
Kingdom, 


Various applications having been received from artists, candidates for 
employment as fresco-painters, respecting the mode in which specimens 
of fresco-painting may hereafter be submitted to the Commissioners on the 
Fine Arts, without reference to pablic exhibition. Notice is hereby given, 
tbat such specimens тау be sent to Westminster-hall for the purpose afore- 
said from the tst of March to the Ist of May next inclusive. The subjects 
aad dimensions are left to the choice of the artists, but those artists who 
have not hefore exhibited cartoons in Westminster-hall are required to send 
specimens of drawing together with Шеіг fresco-paintiugs. 


THE CONSTRUCTION OF GAS METERS, 
By Avexaapea Ancus Садо, Assoc. Inst C.E. 

The use of gas for the purposes of illumipation, has now become so ge- 
neral in this country, and involves so mach capital in its production and 
distribution, that any invention, by means of which gas can be more acen- 
ratcly measured than heretofore, becomes of importance. Itis well known, 
that as mach as from 30 to 40 per cent. of the whole quantity of gas pro- 
daced, is sometimes unaccoanted for, and this great aud positive loss has 
generally been attributed to leakage, That there is a certaia constant 
amount of leakage through the pores of the metal, of which the mains and 
pipes are composed, is nndeniable, The fact of such leakage is proved by 
the saturation of the ground in which the mains are imbedded, though it 
would appear to have been somewhat hastily assumed, that such satura- 
tion would furnish a complete explanation of the whole of the known loss. 
Тіе erroneous character of this opiniou can he readily demonstrated by 
experiment, Тһе most minute jet of gas can be detected by the smell; for 
instance, any escape of gas which can scarcely be discovered by its ignit- 
ing upon the application of fire to the spot, is instamly perceived by the 
offensive odour. ln the author's own house a very small escape uf gus 
took place. This was so offeusive that its continuance would have ren- 
dered the room uniuhabitable; but when estimated by the meter it was 
found tu be only one per cent. Further, escapes of gas in the streets have 
been detected by the smell, which when traced were fouud to be incredibly 
small when the nuisance they had occasioned was taken into consideration, 
These facts show that it is impossible to account for even 5 per cent., in- 
stead of apwards of 30 per cent., of the ascertained loss, which is the 
utmost allowance to be made for loss from bad joints and porous metal in 
the mains. 

The amoant of gas daily distributed from the works of the Chartered 
Gas Company alone may be taken at about 2,700 000 cnbic feet; the loss 
of 30 рег сеш. upon that quantity would occasion 810,000 cubic feet of 
carbnretted hydrogen tu be set free daily in a comparatively limited dis- 
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trict of the strecis of London, It may be objected, that the gas escaping 
in the soil becomes decomposed, and that therefore no. smell is observed ; 
bat this hy pothesis is inadmissible, as in that case the hydrogen weuld he 
formed into water, and the carbon would be deposited іп the soil; therefore 
the quantity, by weight, annually left in the soil, from the suppesed escape 
of 30 per ceut would be upwards of 3,000 tons. This is from the works 
of опе company only; and if we consider the enormous additional quantity 
that would be produced from the other ten metropolitan companies, we 
cnunet avoid pronouncing it to be utterly impossible. 


Water Meters, 

The ordinary wet meter is necessarily placed in the basement, in order 
ta receive Ше water which, rising as vapour out of the meter, is condensed 
in the littings. The meter is therefore almost always in а dark cellar or an 
obscure corner, and in some instances fraudulent methods have actually 
been in existence without detection during the inspection by the company's 
oflicers. А 

It is well known thatthe water meter invented by Clegg, and improved 
by Crossley, is sabstaatially the same ns that now generally in use. The 
action of the water gas-meter is generally understood. The gas is intro- 
duced at а central opening of the measuring drum, which is sealed with 
water; the pressure is exerted upon the surface of the water, and the 
diagonal divisions of the revolving wheel, which is the measuring chamber 
of the water meter. The revolutions of the wheel, caused by the passing 
of the gas, are shown by the index. Now the elfect of this meter can be 
easily evaded by varions methods, Тһе correctness of its measurement 
depends entirely upon the water in the meter being kept nt the proper 
height; thus, for instance, if. the case of the meter be tilted forward to an 
angle of from 5? to 13? (according to its construction), ати1 a proportion of 
the water drawn ої, so as to unseal the outlet of the measaring chamber, 
the gas passes through it without affecting the index, and without being 
registered at all. During the winter, the water contained in the wet meter 
із sometimes frozen; and then it is aecessary, in order to eaable the gas 
to pass through tbe fittings, that the meter should be removed. The bad 
example of asaiding the measurement of the gas, until a fresh meter can 
be substituted, is thus set by the company itself, The number of new 
meters reqnired on such occasions is so great, that a considerable period 
often elapses before the frozen meter can be replaced. 


Dry Gas- Meters. 

To meet these admitted evils, various kinds of dry meters have beea at 
dilferent times invented; bat hitherto they have been open to such serious 
objections as to prevent the general adoption of them in practice. The first 
machine of any importance was that of the Dry Meter Company. Тһе 
material of which tlie measuriag chamber of that meter was formed was 
leather, which has been found liable to several objections. 1Г the meter is 
ured only cccasionally, at intervals, the action of the gas upon the leather 
produces coneiderable contraction and causes a registration of an increased 
propurtien against the consumer. Оп the other hand, when the meter is io 
cons ant use the leather is expanded, whereby more gas passes ioto con- 
sumption {һап is marked by the index. This of course operated unfairly 
against the manufacturer of gas. These imperfections bave therefore ren- 
дегеп this meter obsolete. 

The only other dry meter of sufficieat importance to be mentioaed, is 
that constrocted by Defries. In this iastrumeot, each of the three mea- 
suring chambers of which it is composed is separated from the others by a 
flexible partition formed of leather, partially defended from the chemical 
action of the gas by metal plates. This flexible partition is expanded by 
the pressure of the gas, and in the alternate expansion and contractiou it 
forms a cone, Now as a cone is one-third part of a cube, one-third part 
of the surface ouly is available tu the pressure of the gas. Todependenily 
of the loss of power thus oveasioned, a further loss arises from the sides of 
the flexible partition beng fixed, and the centre only heing moveable, and 
registering by its motion the gas consumed. Further, if where the leather 
is attached to the sides of the case there be a play of bth of an inch be- 
tween the plates and the line of attachment of the leather, in the back ward 
and forward motion, it passes through Sth of an inch; thus, when by 
use ani expoanre to the atmosperice air, the leather has contracted only nd 
ef au inch, Шеп in its motion it passes through this тир part of an inch, the 
effect of which is, that the measuring chamber is dimioished by this th 
of an inch, over the whole diaphragm, Now since it measures merely а 
conical space, it must be evident that this loss of jh of an inch over its 
surface very much lessens the measuring chamber, In cases where the 
meter has been some time at work, it is stated that it lias thus registered, 
against the consumer, as mach as from S to 11 percent The reverse of 
this occurs when the meter has been some time in ase, without any admis- 
sion of air, and then the manufactarer incurs a loss. Each flexihle parti- 
tion consists of. four triangular divisions, each of which is pratected by a 
metul plate, and betweea each division and all round the outer rim of the 
partition, where it is attached to the case of tne meter, there is oecessarily 
un uncovered surface of the leather, to allow the partition to move freely 
backwards and forwards; this leather is consequently liable (0 be acted 
ироа by the gas, This circumstance must be an objection to every meter 
in which the flexible material forms part of the measuring diaphragm. 

Croll and Richards’ meter avoids these objections, which have hitherto 
prevented the general use of dry meters. The machine will be more readily 
understood by imagining a steam engine measuring its steam, as it really 
docs, ia all cases, The steam enters the cylinder, from the boiler, on te 
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the top of the pistoa, forcing it through a certain space ; the supply is cut 
017, and the action is reversed, the bulk of steam uccupying the space 
through which the piston moves, is thas measured ; for presuming the pis- 
ton to be of a given area, and the distance through which it moves at every 
stroke, to be cunstant, it can readily be conceived how the actual quantity 
of steam employed could be indicated or calculated. ‘The meter in quea- 
tion bears a strong resemblance to a double engine. 1t consists of a cylia- 
der divided by a plate in the centre into two separate cylindriral depart- 
ments, which are closed at the opposite ends by metal disca; these metal 
discs serve the purpose of pistons, and they are kept in their places by a 
kind of universal joint, adapted to each; the space through which (һе disca 
move, nnd consequently the means of measurement, is governed by metal 
arms and rods, which space, when once adjusted, cannot. vary. То avoid 
the friction attending a piston working in a cylinder, a bund of leather із 
attached, which acts as a hinge, and folds with tlie motion of the disc ; this 
band is not instrumental, to any extent, in the measaring, s9 that if it were 
to contract or expand, the registering of the meter would not be affected, 
inasmuch as it would only decrease or increase the capneity of the hinge, 
the disc still being at liberty to move through the required. space; the 
leather is also distriboted in such a manner, being curved, and bending 
only in one direction, that it preveats any wrinkles ог creases from forming, 
and readers it, therefore, mach more durable. The arrangements of the 
valves and arms are somewhat different to that of a stcam engine, although 
similar to principle. 


Meters with Three Chambers. 

Mr. Derrits said, there were some points of Mr. Croll's paper, with 
which һе could not accord, although he perfectly agreed in the statement 
of the general deficiencies of the wet meters, and the facilities they afforded 
for fraud, Being aware of the objections ngaiost all meters with only two 
campartments, as being liable to canse oscillations of the lights, he hud, in 
the coustruction of his meter, adopted three chambers, in order that its 
action, like that of a three throw pamp, might be continuous. In practice 
this was foand to be the case, and at the Thames Tunnel, the House of 
Lords, and in many private establishments, where very large meters made 
by him were used, and their measurements were tested daily, none of the 
contraction or expausion of the leather hinges, or any alteration in the aize 
of the chambers, bad occarred. The leather used was prepared expressly 
for the purpose, and he believed, that the theoretical objections, both to the 
use of leather hinges, and to the form of the chambers, were not well- 
fouoded ; at all events, no ill effects had been found to resolt from either 
in a period of seven years, during which time apwards of ten thousand 
meters had been made, Не contended it must be evident, from the form 
and the arrangement of the chambers of his meter, that it would work core 
rectly under a low pressure ; iudeed at less, be thought, than if the disc 
mo» ed bodily forward; but that point could only be ascertained by actual 
comparative experiments. 


Mr. J. Farey said, the meter with three chambers appeared at first sight 
most likely to keep up au equal flow of gas, and be did not think the di- 
mensions of the chambers would be subject to alter so as materially to 
atlect the capacity. Тһе meters with two chambers were somewhat on tlie 
principle of the diaphragm pump, patented by Benjamin Martin nearly а 
century ago, but which did nut succeed in water, Тһе same kind of pump 
was more extensively used for the “ Carcel” lamps, and in oil it was very 
durahle; but ke was of opinion, that when working in dry gas, the leather 
diaphragm would crack, unless it was prepared іп a peculiar manner to 
resist this tendency. 


Leakage by the Porosity of the Pipes. 

Captain W., S. Moorsom said, that a point of much interest conaected 
with the snbject was the leakage of the gas through the metal pipes. Ie 
understood the same effect had been observed on the atmospheric railway, 
where the leakage through that portion of the main which was composed 
of close pipes was as great ia proportioa as in that part with the contiouons 
valve. 

Mr. J. T. Cooper said, there could not he any doubt of the porosity of 
the ordinary metal pipes, so that the process of * endosmose and cxosmase" 
occurred to a great extent, particularly with вое iron pipes. This subject 
had been diseussed at length last Session. If harder iron, of a greater 
density, were used, there would be less porosity. He was astonished to 
hear the statement relative to the leakage of the air through the metal of 
the pipes in the main of the atmospheric railway ; but with respect to the 
pipes in the streets, it was not surprising that carbaretted hydrogen gas, 
which was very volatile, should traverse the pores of soft iron, The method 
of exhibiting the “ endosmose and exosmose” process, by means of jars 
covered with a sheet of India rabber and filled witb gases of variens den- 
sity, was well known to chemical students, 


Mr. Farey believed, that if the gas pipes were made from better mate- 
rials they would nat be so porousas to be in any way prejudicial ; but now, 
for the sake of a low price, they were cast from any sort of coarse bad iron, 
аш! they could scarcely be expected to be sound. Much also depended 
upon the method of casting them. 10 they were cast іп moulds placed 
vertically, with fountain jets, the thickness of the pipes would be more 
uniform, and the metal would be less lnble to be spongy, 

Mr. Lowe said oue source of loss nrose from the destruction of the 
wrought iron service pipes, by oxydation under ground, 1t had been as- 
serted, that in opening the ground іп the streets, it was not uncommon to 
find, that the whole of the metal of the service pipe, was gone, aud that the 
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gas travelled throngh a tube of metallic oxyde, which had formed a sort of 
concrete, with the gravel in which the tube had been laid. Many kinds 
of artificial coating had been tried, for protecting the service pipes from 
the action of the damp eartb, but Mr. Lowe believed, that hitherto nothing 
effectual had been discovered. The wrought iron service pipes would, at 
present, last from 3 years to 5 years, after which new ones should be laid 
down. He was convinced, that inore than 5 per cent, shonld be allowed 
for the leakage of the main alone, independent of all those other sonrces 
ofloss which he Вай enumerated. Mr. Lowe did not think, that any of 
the meters registered with mathematical accuracy the qnantity of gas 
passing through them ; but he was of opinion, that if tbe water line of the 
wet meter was correctly maintained, that meter, in its actual improved 
state, was the most accurate. In very hot, or very cold situations, dry 
meters were essential, as the evaporation of the water, or its freezing, 
would equally derange its action. The freezing could be obviated, by dis- 
solving in the water а little common salt, or some canstic potash (soaper’s 
lees); but the evaporation could пос be prevented. He thonght, that 
when in good order, the dry meters would work under as light а pressure 
as the wet meters; but there was a possibility of the leatber becoming 
rigid, if they remained any length of time inactive. The ratio of the amount 
of the leakage did not appear to follow the same rule, with respect to tlie 
diameter of the pipe, as did the quantity of gas passing along pipes of 
given diameters, uuder given pressures. 

Mr. Cro. did not think Mr. Lowe's arguments conclusive, against the 
position assumed in the paper. The case of the Rothesay gas works had 
not, alone, beea considered, as many раз works accounted for within 8 per 
cent. of all that was sent ont, The Manchester works had a deficiency of 
only 85 percent. Ina main of very large pipes, extending from the gas 
works sitnated at West Bromwich, to Birmingham, a distance of nearly 
7 miles, the amount of leakage was only from 7 to 8 per cent. The gas 
was sent along themain,uodera pressure of abont 25t1 inches, until it 
reached Birmingham, which was at about 120 feet higher level tban the 
works at West Bromwich. About 16,000 cubic feet of gas passed through 
the main per hour. Mr, Croll exhibited the dises and leather packing of 
his meter, detached from the case, and explained, that from the manner in 
which the leather was attached to the discs, whatever expansion or coa- 
traction occurred, no alteration could take place in the quantity of gas 
expelled by each forward motion of the disc; for the packing formed a 
bag all round, in which a certain quantity of gas lay stagnant, and whether 
that bulk was greater or less, no difference could be produced in the mea- 
surement, 


NECROLOGY. 


Perstus.—We learn from (һе JMorgenblatt that Persins, the German 
architect, died lately—some time we conjecture abont last June, for no 
positive date is given—shortly after his returo from a visit to Italy. As to 
his age, it is merely said that he was ** in the prime of life 2” nor have we 
as yet been able to gather any particulars respecting him from otber 
sonrees, fur оп turning to Nagler's © Kunstler Lexicon," where we fully 
expected to meet with something, however scanty and brief, we discovered 
that he is not so mucb as mentioned at all by that remarkably “ iadustrions" 
and accurate” compiler, many of whose omissions and insertions are 
equally extraordinary. However, after his omitting Barry, we need not 
be surprised at his leaving ont Persins also, except that as a German 
architect, and one in very high favour with the present King of Prussia, 
who has employed him on а very great variety of works at Potsdam aod 
its environs, it is rather unaccountable that the latter should have escaped 
the “indefatigable” Nagler. — Persius, for we no Dot kouw even his 
Christian name, is said to have fathered many of his royal patron’s own 
desigos, which may account for the inequality of taste which bas been laid 
to his charge. For displaying fertility of ideas aad invention he certainly 
did not lack for opportunities, since the number of buildiogs which he 
erected іп and about Potsdam afforded ample scope for variety of design. 
They consist mostly of villas, garden temples and other ornamental strue- 
tures іп a diversity of styles, which has given occasion to the remark tbat 
he has converted the environs of Potsdam into a sort of architectural “ pat- 
lrn-card." Butit may with equal justice be said on the other hand, that 
he bestowed on them the character of embellished landscape enlivened by 
erchitecture. If there be, as alleged, somewhat of *spielerci," оғ toyish- 
ness, io what he there produced, it is at least not so much out of place as 
to call for censure. It is surely infinitely more prudent to experimeptalize 
and {гу fancies upon such works than on more important ones ; and doubt- 
less something шау be learnt from them for other occasions. 1tis not often 
that we get roluntaries and fantasias in architecture, We are unable fo 
poiot out by name any of the other buildings by Persius, except that calted 
the Krollsche Wintergarten at Berlin, in the erection of which extensive 
edifice he was associated with Knoblauch, 

GgoncE Basevi. Juv.—Since we wrote the abuve, a fatal accident has 
added to the melancholy interest of this article, for we have now to record 
the death of a countryman uf our own—oue who has been prematurely and 
most suddenly cut off, without a moment's warning, just as he was rams 
into eminence, and begioning to distinguish himself ın his profession, by 
being employed on works of a superior class. Though most of our readers 
are no doubt already acquainted with the circumstances of Mr. Basevi's 
death, it may be as well to state that it occurred on the forenoon ot. Thurs- 
day, Octuber 16, when, in the couse of examining some work that bad been 
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done in the belfry of Ely cathedral, in company with the deau and another 
gentleman, he got upon а beam in which were some projecting nails ; his 
foot catching against one of them he fell,—aot проп the floor of the belfry, 
but through a hole or open space in it upon the flaor beneath, and was 
killed проп the spot. ‘The lately erected Conservative Club-honse іп St. 
James's Street (an authentic elevation of which was given іп the No. of 
our Journal for March, 1844) is a piece of architecture that has not many 
rivals in the metropolis. ‘Though he was not the sole architect — Mr. 5. 
ӛшігке being also employed with him—he was, we believe, the priocipal 
one; we cannot, however, pretend to say what was the respective share of 
each ia that joint production. But tbere is another work, the entire merit 
of which—and its merit is of по ordinary kind—belongs to Mr. Basevi, 
namely, the Fitzwilliam Museum at Cambridge, whose facade is distin- 
guished not only by unusnal richness as'to columniation, but oy great ori- 
ginality, pictnresqueness; and artist-like treatment as to com position, it 
being stamped equally by unity and perfect congruity of character, and by 
variety. Not only is its beauty of arare kind, but, what is eqoally rare, 
there is nothing to mar it,—no ordinary every-day features. The Fitzwil- 
liam edifice tells its purpose at once: it looks like a musenm—like а tem- 
ple of art. Would that poor Basevi had been associated with the other 
Smirke, to give us a facade for the British Museum! Тһе interior of 
the Cambridge Museum is not yet finished, bnt should it be completed 
according to the architect's designs, it will be ina far nobler stylethan any 
other public gallery of art in the kingdom. We shall probably now take 
an opportunity of. describtng the building more fully апа more architec- 
turally than has hitherto been done. Mr. Basevi was about 44 years of 
age, and has, we understaud, left a family of cight children. 


Paris Academy of Sciences.—Sept. 99.--М. Dumas read the first part of 
а paper on the nature of the milk of different animals. He observes that 
the milk of herbivorous animals always contains fonr orders of substances 
which form раг, of their food, viz., the albnminons represented by the 
caseum, the fatty substances represented by butter, the saccharine portiun 
of their food represented by the sugar of milk, and, finally, the salts of 
different kinds wbicb exists in all the tissues of these animals, 1а the 
milk of carnivorons animals there is no sugar. and there are only the albu- 
minons, fatty and saline substances which form the geoeral constituents of 
meat, If, however, bread be added to the food of these animals, the sugar 
of milk will be fonnd, although not in large quantities, М. Dumas сеп- 
cluded by stating that his investigations have enabled him to arrive at а 
perfect analysis of milk —M. Boussinganlt matte a communication relative 
to anew ammoniacal manure. Having remarked that magoesia, the basis 
which has always heen regarded as injurious to vegetation, was found in 
the ashes of all vegetables, and іп a proportion iu accord with the quantity 
of phosphorus also fonnd in the ashes, aod of that of the azote which enters 
into the composition of plaots, he was led to infer that vegetables must 
assimilate with ease and advantage the ammoniated-magnesian phosphate. 
Being desirous of verifying this, he planted oo the tst of May some grains 
of early maize, which had already germinated, in two series of pots; into 
the balf of which he had poured 15 grammes (about half an ounce) ot 
double phospated salt for each pot. The two series of pots were then 
placed in the open ground, During the first twenty five days, the vegeta- 
Поп was the same with both series; after that there was a difference in 
favour of the pots which bad been watered with tbe phosphate, On tLe 
25th of July, the plauts in them were double їп height those of the other 
series, and the diameter of the stems was two-thirds thicker. By the 25th 
of August the proportion had diminished ; the height of the plants watered 
by the phosphate was then only one-third greater, and the size of the stews 
donble, At the moment of their coming to maturity, the phosphated plants 
bore two sound ears, and one that had failed to come to maturity ; the other 
plants had only two ears each—viz., one complete and one that had tailed. 
This was oot all; each grain of the ears of the phosphated plants was 
donble in weight to that of the non-phosphated plants. M. Bou-sin- 
gault concludes therefore that thesalt in question may be used with advan- 
tage as an artificial manure. М. Bravais commnaicated some informatiun 
on halos and parhelions, and on the white rainbow. АП these phenomena 
are due to the same canse,— Viz., the refraction of light througb water in 
its different conditions. ‘he ordinary rainbow із" пе to refraction through 
an ordinary cloud; halos and parhelions, wbich are images coloured by 
the sua dispersed in variable numbers over two circles always placed alike, 
are due to refraction through crystals of snow.—A paper was received from 
M. Leverrier on the last passage of Mercury over the disc ot the sun. Thus 
commenced, in Enrope, ou the evening of the sth of May last, and did not 
come to a termination until a late hour of the night, and was not visible in 
our hemisphere. This was not the case, however, in America, where the 
entire phenomenon was visible. M. Carrillion announced that he bad in- 
vented а machine for polishing lookiag-glasses with greater effect than is 
now the ease,— There were many medical coumnnicatioos : amongst them 
was une һу M. Sédille, uf Sirasburg, on the anaplastic trea ment ш cancer, 
which he states to have brea very suecessful. М. Vierordt, a physician 
of Cailsruhe, gives the result of some experiments on the respiration of 
man, under different. circumstances, and at different hours of {һе day. 
The wrer states that the expirations are increased in the proportion of 
172 upon 14 per miuute afer eating. He adds that the proportion of car- 
boare acid given out by the lungs is almost instantly dimiuished atter drink- 
for nearly two bours. 
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DRAINAGE of ANCHOLME, LINCOLNSHIRE. 


By Sia Jons Renniz, Pres. Inst. С.Г, 


The level of Anchohne consists of a traet of low land, situated өп the 
south side of the river Hnmber, nbeot 10 miles below its junction with the 
river Trent, and contains about 50,000 acres of laud, of which only about 
17,000 acres аге subject to taxation, This district is bounded он the east 
by an elevated ridge of chalk bills, extending from Ше Натһег, for a dis- 
tance of nearly 24 miles uorth and sooth ; about 100,000 acres of the land 
of this ridge drain into the Aacholme. On the west, there is an inferior 
ridge of oolite and saudy limestone hills, which divides it from the valley 
of the Trent; nbeut 50,000 acres of this ridge drain also into the Ancholme., 
Ou the south it is bounded by a low ridge of diluvial hills, which divides 
it from the valley of Ше Witham, nnd en the perth is situated the river 
Пошһег; so that the total quantity of land draining into the Ancholme 
may be said te be about 200,000 acres. 

The river Ancholme takes its rise a little te the nerth of Liecoln, and 
after a course of abont 35 miles, passing through the centre of the above 
district, discharges itself iuto the Humber, about а mile to the west of the 
village of F'erraby. The valley varies from 1 mile to 3 miles in width. 
Ata place called Bishop's Bridge, abeat 20 miles from the Humber, aud 
at the southern extremity of the level, the Aachelme is joined by a large 
brook, called the Rasen, which takes its rise 4 miles north-east of the town 
of Market Rasen, near the village of Lealby, and brings down considerably 


шаге water than Ше Ancholme. 

Cubic Feet, 
. 48,014,000 
24,500,000 
« 86,000,000 
20 32,000,000 


Total in nne day's flood а 2 240,514,000 
This weald cover the whole level about 2} inches deep. 

This valley, for the most part, lies below the level of high water-mark 
of spring tides, in the Humber. Near Ferraby, it is 3 feet ander high- 
water ordinary spring tides; at Brigg, it is nige feet below; at Black 
Dike, 15 miles distant from Ferraby, it is 4 feet G inches below; and nt 
Glentham Bridge, 18 miles distaut, it is level with high-water spring tides, 
It is probable, that at no very distant period, it was overflowed by the tide, 
unti] by the gradual depasit of the alluvial matter, with which the waters 
vf the Humber and the ndjacent coasts abound, it became sufficiently 
raised above the low-water level, to form a grass er salt marsh, leaving 
the feeble waters ef the Aucholme to force their devious way to the Ham- 
ber in the best manner they conld; bat inasmach as the Ancholme and 
its tributaries bear по proportion to the Humber, the шөсіһ would fre- 
quently be blocked np by the deposit of allavial matter, and thus the 
drainage water from the interior woald be obstructed, so that, at times, 
the level would be completely inundated, and even nuder the most favour- 
able circumstances, would never be properly drained, and necessarily 
became a vast staguant marsh, more er less intersected with streams and 
pouls of water, according to the particular state ef the season, and the ever 
varying couditioa of the adjacent channel of the river Hamber, into which 
it discharges its waters. Іп that state the tract of land was unfit for 
tillage, atlording but a precarious pastare for cattle, dnriag a few months 
nud, in the winter, it became the resort of isenmerable (lights of wild 


fowl. 


The streams ou the east side produce e 
Those on the west side - . . * 
The Aucholme aud the Rasen К 
Sundry small streams . . . 


History of Ancholme. 


This valuable district, however, was net altogether Jesl sight ef, for the 
great Roman road, called Ermin-street, from Liaceln to the Hamber, ran 
along the west side of it, and was partially pretected, by banks, from the 
vods and tides of the Humber, as well as from the Ancbelme. 

The level also mast have been in a Qourishing state at aa early peried 
sabsequent to the Remans, for we find in Dugdale, that Thornbolm, or 
'"fhornham Priory, was foauded for canoas of the order of St. Austin by 
King Stephen, and dedicated to the Holy Virgia, іп 1193. The priory 
is sitnated іш the parish of Appleby, abont 3 miles N.W. of Brigg. The 
style is in the fond Gothic pecaliar te the period. 

Also the priory of Newstede, or Newstead, near Brigg, founded by 
King Heury 11., 1173, for Ше caguns of the Gilbertine or Semperingham 
order, aud dedicated to Ше Holy Trinity. Revenne £55 per annum. Ia 
the reign of Heury VIII. it was dissolved, and the lands were granted to 
Robert Heneage ; and there is little reason to doubt, but that the monks 
who possessed all the learning of the times, and were generally alive to 
imp ovement, and everything which woald augnieat the revenues of the 
church, did not lese sight of the valuable tract of the Aacholme level, but 
that they employed all the resources of the day to drain aad caltivate it, to 
the utmest extent. There is not, however, any specific record ef works 
executed by them, їп that district, except the curious old work called 
Bishop's Bridge, consisting of two Gothic arches, of 12 feet span, erected 
at the sontberu extremity of the level, across the Aucholme, aad over which 
the road between Gainsborough aud Market Rasen nnw passes. 

Accerdiag to the plan of the level made by Fraucis Wilkiuson and 
Johe Fotherby іп 1610, aud published in Dugdale, it appears, that the 
Ancholine was straightened, and drains were cat at right angles to the new 
chanuel, and anotber draia from the main river at Horkstow to the bigh 
lands near Elsham. 

la the year 1801 the late Mr. Rennie was applied to, for his opiniun, as 
to the best plan for improviag and completing the draiuage and the navi- 
gation of tbe level. 
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Inrention of * Catch-water” Drains. 


These works he estimated at £63,920, These drains, which Mr. Ronnie 
termed “ catch-water-draing,” involved n very important, and at the same 
(ипе novel principle; for it should be uaderstond, that according to the 
old З Datch plan, of simply cutting a series of straight drains, to көзе con- 
venient point, where the water coald be discharged, aud then fixing a 
slaice upon tbe muiu drain, or river, all the bigh-land and low-lund wate s 
were mixed together, and the bigh-land waters, cominz from a higher level, 
necessarily had a greater fall and velocity, aod rushing down upon the 
low-lands, forced their way to the oatfall, quicker than the less rapid 
waters which fell'upon the level, and which were thus left to stagnate 
there; Ше sluices being unable ta discharge both the ligh-laud as well as 
the low-land water, during the period, when the tide in the llomber 
enabled the doors uf the sluices to remain open. It was therefore impo - 
sible for the level to be drained by the old sysiem, bat by separating the 
high-land fram the low-laud-waters, by the catch-waler drains, as proposed 
by M г. Rennie, each bedy of water would have been effectually discharg: d, 
by au indepeudent sluice, into the Humber, without interfering with tbe 
other, The catch-water drains were also well adapted to answer the im- 
portant parpese ef supplying the lands in the level with fresh water; for 
it must be remarked, that generally speaking, iu the management of ex- 
tensive districts of low-lands, it is uot ошу necessary to have the means of 
draining them effectually, bat also to have the power of supplyicg them 
with fresh w ater, during summer, for the want of which, in dry scasens, the 
low lands suffer as much as they are injured in winter by the floods. The 
catch-water drains being laid аға higher level, they weuld therefore serve 
to collect aud to retain the fresh water, during the summer, so as to admit 
it into the low-laads during dry seasons, for the purposes ef irrigation, 
stock, ur navigation, The great object to be obtained, in managing a dis- 
trict of low-land, is not merely to get rid of the water during the fluods ; 
bat to have a perfect command of water during all seasons, іш order to 
provide for the drainage, irrigation, and navigatinn, all of which are equally 
important ; for without eflretual drainage, the lands cannot be cultivated; 
witbout irrigation, they cannot be occupied to advantage during dry sca- 
suns; and witheat navigation, the produce cannot be well disposed of ; 
ueither can the distriet import the various necessaries, without additional 
charges, which ameant to aa additional tax upon the lands occupied. All 
these grand ebjects would have beea effectually previded for by Mr. 
Кепшіе?8 plaa of catch-water drains, which he was then carrying inta 
ellect, on a similar, but mere extensive district, called the East, West, and 
Wildunre Pens near Boston, This work was subsequently completed, 
and now forms the most perfectly drained district in the empire; and it is 
only to be regretted that these principles have not been acted upon to a 
greater extent in similar localities. 

Much has lately been said about the principle of separating drainage 
from navigatien, aad it is stated, that the merit of the invention, if sach it 
сап be called, is dne to others; their claims are not, however, well founded, 
for the late Mr. Rennie proposed the plan, оп the Witham, near Lincoln, 
in 1803, and the works were fiaished by Sir Jehn Renuie in 1827. It was 
unnecessary, in that case, to preserve the navigation up to Lincoln, aad at 
the same time, to previde for the drainage of aa extensive district of low- 
lands above the city, This was dene by making two drains parallel to the 
Witham, called the North and South Delphs, which discharged their 
waters inte the Witham below the locks at Horsley Deeps, about 6 miles 
from Lincoln. 

The principle is recognised also, to n certain extent, ia the catch-water 
drains, which were proposed by Sir Jobo Reanie, in 1836, for the improve- 
ment of the Whittlesea district; by carrying the main draia ander the 
navigatina ef the old Nene. 

The propriety of adoptiog this principle, depends much npan local cir- 
cumstanoes and convenience. Where old navigations exist, it would be 
both expensive aad incunveuient to disturb them, the drainage may there» 
fore be carried en by independent and separate channels; but where an 
entirely new district is te be drained, if the maiu drains be made low 
enough, and catch-water drains are farmed, there can be n» reason why 
the drains should aot be made navigable, because it saves the cost af 
doable channels, as well as the expense of keeping them open hereafter, 


Report by Sir J. Rennie. 


Із 1824, the complaints of insufficient draiaage became universal. The 
principal proprietors of the level, the Dake of St. Albans, Lords Yar- 
borough and Manson, Sir M. Cholmondeley, Messrs. Corbett, Wynn, 
Uppleby, Skipworth, und others, determined to apply to Parliament for 
another Act, to amend their former Acts, to increase and eularge their 
powers and te enable them to raise additional funds, for the purpose «f 
carrying into effect the necessary works, required to complete the draiunga 
aad the navigation. They accerdingly applied to Sir John Rennie for the 
necessary report, plans and estimates, 3 

Mis report recommeaded, that the plaas of the catch-watcr draios, 88 
proposed by the late Mr. Rennie, should be carried out to their full exteut, 
Thart the maia river Ancholme sheald be straightened, widened, деерепег!, 
aud enlarged, to double its then capacity ; that a new sluice should te 
constracted at Ferraby, with its cill laid 6 feet lower than the old one, 
together with а пем lock 20 feet wide, su as to serve the double purpase 
of accommodating larger vessels and of acting as an additional dischurga 
for the drainage waters, duriug periods of flood. That all old bridics 
should be removed ; as during floods they keep back the waters, aud 
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formed serious obstructiaas to the draiaage. That а new lock sheuld he 
constructed, at a place called Haarlem Hill, abeut 18 miles above Ferraby 
slnice. 

That as during floods, the Ancholme aud the Rasen hrought dewn a 
considerable quantity af sand from the adjacent hills, so as sometimes to 
block up the main river and the draius, aud thus te preveat them from 
discharging their waters and causing inundatiea of the adjacent lands ; it 
was further preposed, to coustruct a large overfall and weir, with ап ex- 
tensive resersoir on the lower side, to catch all the saud and mud, which 
was brought down fram the upper part of the country, and thus to prevent 
it from falling into Ше main riser, From the reservoir, the mud and sand 
would be occasionally removed, ala trifling expense. 1t was alse sub- 
sequently recommended, that there should be similar overfalls, weirs, and 
reserveirs, at all the minor streams, and breaks, where they united with 
the level. 

An Act of Parliament for these objects was obtained, ia the year 1525, 
the works were commenced directly and were completed, so far as re- 
garded the navigation ef the main river Ancholme, up to Bishop's Bridge, 
by the 18th. of June 1528. This was with difficulty etlected on account 
of the limited time allowed, and it was of the utmost consequeuce that 
this period should not be exceeded, because the time specified by the Act, 
for the completieu of the navigation works, expired within three days 
afterwards; but as no time was specified, in the Act, for the completiaa 
of the drainage works, the Commissioners determined to preceed with 
them, more leisurely, Тһе next important object, was the west catch- 
water drain ; this, it was determined to carry into effect, only as far as Cas- 
tlethorp, about 9 miles above Ferraby, aud in erder to save expense; il 
was kept within the level skirtiag the high lands near Appleby. 


Works commenced in 1842, 

The new sluice was propased to consist ef three opeaings, each 18 feet 
in width, having their cills 8 feet helow the cill of the old Ferraby sluice, 
or from 2 feet б inches to3 feet below low water of an average spring tide 
in the Humber, 

The lock was te be 20 feet wide in Ihe clear, and 80 feet long, between 
the gates, so as to give a clear water way of 74 feet, with au additional 
fall of 8 feet, which would discharge above four times the quaatity ef 
water in the same time that the eld sluice could do. 

The work, which was directed to be built wholly ef the best Yorkshire 
stone, was commenced in the beginning of March, 1842, by ferming two 
whole-tide coffer-dams of timber, one on the Humber, the otber on the 
Ancholme side, so as to enclose a complete space fer the sluice, including 
also the old sluice, but not the old lock, which was still left open for the 
navigation. Іп order to provide fer the drainage, іп the event of floods, 
an opening, 16 feet wide, was made through each coffer-dam, Both epea- 
ings were fitted with lifting daors, working in grooves, to be raised by 
machinery, whenever it was requisite. The old lock also served as an 
additional opening for the drainage. The excavatiea for the foundations 
of the new lock and sluice, was made іп alluvial silt and clay, ia which 
piles from 24 feet to 28 feet long were driven, at intervals of 3 feet from 
centre to centre ; the piles averaged 12 inches diameter, in the middle, 
and were of beech, elm, or fir timber, with wrought iron haeps and shoes, 
of sufficient strength to prevent them from splitting whilst being driven ; 
their heads were then cut off and levelled ; the earth was excavated 2 feet 
deep, belew the pile-beads, large blocks of chalk were rammed in soundly 
between them, and the whole was well grouted with lime and sand. Upea 
the tops of the pile-heads, cap-cills, 12 inches square, of Meme! fir, elm, 
or beech, were then nicely fitted, both in the longitudinal and transverse 
direclieas, and were firmly spiked down with jagged spikes ; the spaces 
between the cills were theu solidly filled up with brickwork, set and well 
grouted with the best Roman cement, and the whole was then covered 
with a flooring of Baltic fir plank, 3 incbes thick, closely jointed and well 
spiked down to the cills belaw, with jagged wrought iron spikes 9 inches 
long. This flooring was alse well bedded in lime, pozzolana, and sand, 
in the proportion of twe parts of lime, three of sand, and one of pozzolana, 
well ground together. Upon the tep of this platform, inverted arches of 
stone were laid, ef solid masonry, 18 iuches deep at tlie crowa. The quoins, 
where the gates shnt against, were 2 feet 6 iuches deep, and were made 
perfectly water-tight. The piers were then carried up of solid masonry, 
set in puzzolana mortar, with the beds, faces, and joints fiuely dressed 
and set. When the piers were carried up to the requisite height, they 
were covered with elliptical stoue arches to form the roadway. 


Draw-doors for regulating the Navigation Level. 


Each opening of the sluice was provided with double gates; oae pair 
on the laud-side, with diaw-doors which lifted in a water-tight groove, by 
means e! wrought irou pinions, working ia screws attacbed to vertical 
rods. Tbese draw-doors were for the purpose of regulating the navigation 
level, which is 13 feet 8 inches above the cill, aad so as to enable a depth 
of 8 feet 9 inches to be preserved at Brigg, which is 9 miles distant, and 
6 feet б inches at Haarlem Hill Jock, which is 18 miles above the sluice. 
Оп the outer, or Humber side, there were also gates to preveut the tide 
from entering the level. These gales were self-acting, shutting by the 
force of the tide, and opening by the head of fresh water, as soon as the 
tide had falleu below the level of the water iuside; they rested against 
stone mitred cills, carried dewn through the solid invert, and faced with 
seginents of cast iron, run in with lead, At the top, the gates abutted 
against steae mitred arches, projecling from the face of the werk, imme- 
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diately below the elliptical arches which form the roadway. Тһе stones 
forming these mitred arches, consisted of large blacks finely dressed, and 
bonded into the main body ef the work. The usual mode of effecting this, 
is іа make a framing of wood, abeve the gates, against which they 
abut. The woed, however, is subject lo decay, aad is not se strong as 
stane, 

After the sluice was censiderably advaaced, il was considered advisable 
te make a commuaication with the west drain, by means of a side cut, in 
order to give to the district draining by the old west sluice the advantage 
of the increased fall of the new sluice. For this purpose it was decided 
to separate the weslern opening of the new sluice from the other openings, 
by means of а draw-deer, which could be raised aud lowered at plea- 
sure, either for the purpose of turning the whole of the river Ancholme 
through the three epenings, or only through two, as might be deemed ad- 
visable. Another door, or gate, was constructed on the opeuing, betweea 
the west drain and the river Aacholme, to be raised or lowered according 
to circumstances, The opeaing, between the two drains, was formed hy 
an inverted arch, resting upou piles, cilis, and planking, in a similar шап» 
aer to that described for the rest of the work, aad the gates, which were 
nicely balaaced, were lifted by means of double purchase crabs, with racks 
aad piniens. Over the opening between the Anchelme and the west drain , 
а stane arch served for a roadway to communicate with the west bank et 
the Ancholme. 

Thus the principle of Ihe west catch-water drain was still preserved, 
aad the extra width aad depth of the new sluice and cili was rendered 
sufficieat to drain the level, The whole of the sluice was covered by 
elliptical stone arches, 18 feet wide, rising 4 feet б іпсһез, and surmounted 
hy a simple cornice and plain block parapet, 3 feet 7 iaches high, per- 
fectly level fram one end to the other, 


Lock-gates. 


The lock, which was 20 feet wide ia the clear, and 77 feet long, hetween 
the points ef the gates, with a lift of 10 feet at high water, was provided 
with four pairs of gates ; two pairs ef which pointed seawards, and were 
high enough to exclude the highest tides ; the өег two pair, poiating 
landwards, were high enough to regulate the navigation level. These 
gates were wholly constructed of the best English oak, well fitted to- 
gether with wreught irou straps and belts. The lock was filled aud 
emptied by means of side culverts ia the piers aad abutments, which were 
constructed of solid and finely-werked masonry, set in pozzalaaa cement, 
perfectly impervious to water. They were provided with cast iron sluices, 
working upeu brass faces, aad were raised and lowered by wrought iron 
pinions aud screws. Тһе whale of lhe lock was coastructed of salid 
masenry, ef the best description. 

New Bridges. 

Nearly all the old bridges, which were built chiefly af wood, with 
several small openings, the piles ef which materially obstructed the pas- 
sage of the water, particularly during fleods, were removed, and were 
replaced hy others, spanning the river with one opening. Commencing 
atthe lower end, a aew suspeasion bridge was bnilt at Horkstew, ene 
mile abave the new sluice ; the spaa was 130 feet, with stone piers. At 
Saxby, three miles higher, a waoden bridge was placed, censisting af a 
series af circular ribs bolted together, forming an arch 96 feet 6 iaches 
span, with a versed sine, or rise, of 10 feet А inches, The roadway, 
which was also of wood, and curved 2 feet, was supported by a series of 
diagonal braces resting upon the arch below, Both arches rested against 
stone abutmeats. The roadway was 12 fect А inches wide, and the whole 
was very substantial. 

Three ether bridges, ef corresponding construction, were placed at 
Cadney, 76 feet span, and 9 feet 3 inches in rise; at Hibaldstow, 74 feet 
span, and 9 feet rise ; and at Minutes Farm, 71 feet span, and 8 feet 9 
inches rise, At Bondby there was another bridge also af wood, but of a 
different construction, being framed iu the form of a truss, the enter part 
being 7 feet in the middle. 

At Brigg another bridge was built, coasisling ef a single stene arch, the 
segmeat of a circle, whose radius was 63 feet span, and the versed sine, 
orrise, was 11 feet. At Braady Wharf was a cast iron bridge of a single 
arch, the segment of a circle, 55 feet span, with a versed sine, or rise, of 
5 feet ; with stone wing walls and abutments. The bridges of the west 
catch-water draiu varied from 15 feet to 26 feet spaa, all of semi-elliptical 
arehes, witb a rise one-fourth of the span, aud built of brick work. 

The whole of these works, which were completed en the 22nd of May, 
1807, were opened, with considerable ceremuny, by the Duke ef St. Albans, 
the Earl of Yarbereugh, Mr. Uppleby, the Chairman, Mr, Skipwarth, Mr. 
Corbett, and a large body of the Commissioners. 

Thus, after a lapse of 43 years, since the late Mr. Rennie's report, and 
556 years since the drainage commeuced, these works have been finally 
completed, and the whole of this valuable aud extensive district aow гс» 
ceives the benefit of a perfect, uatural drainage, without the adventitious 
aid of mechanical power. The sure principles of drainage, —catcb-water 
drains for the highland waters, and impraved rivers and drains for the 
lowland er fen waters,—have been established, and the whole ef the 
Ancholme level is now converted iuto a rich arable district, capable of 
producing the finest crops of every kind. 

The whole of the works have been completed uader lhe direction of 
Sir John Rennie, the principal engineer, assisted by the able co-operation 
of Adam Smith (M. Inst, C. E.), the resident eugiueer, whose great ex- 
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perience, uuweariced zeal, and perseverance, accompanied by по ordinary 
ability, entitle him to great praise. The late indefatigable clerk, Mr. 
Nicholson, and his successor, Mr. Ней, deserve also particular meation, 


OnsFERVATIONS. 

Sir Joun Rennix, President, aaid, it would be observed, that ia the 
paper he had brought prominently forward some leading principles of 
drainage, which he thought were very important. 

There were, 181, The formation of * catch-water’ draina, which separated 
the bighland from the Jowland waters, and conveyed each to independent 
sluices, at the lowest practicable outfalls. This aystem was, he believed, 
first practised by the late Mr. Reopie, about the year 1801, ia the Witham 
drainage. 

2ud, The straighteniog, deepening, and general improvement of the main 
river, separating, as much as possible, the navigativa from the draiaage ; 
aal— 

3rd, The formatioa of over-fall weirs and reservoira, for arresting the 
sand and mud, aod preveating the drains from being choked. 

Тһе advantages of these plans must be evident, particularly for a flat 
district, surrouuded by high lands. Не was opinion, that the defects, 
complained of in the Bedford level, might be nttributed, in a great degree, 
to the neglect of these principles, and the continuance ofthe old Dntcb 
plaa, of simply cutting а series of straight drains to the nearest point ia 
the river, without suflicient regard to the outfall, where oaly as much of 
the water was discharged as was allowed by the time the sluice gates 
could be permitted, on account of the tide, to remain open. This plap 
alone was, he believed, still pursued in Holland. The attempts to drain 
the Pontine Marshes, onder Pius VIT., had beeu conducted on that prin- 
ciple, and even М. Prooy, who was sent to Italy by Napoléon, for the 
purpose of reporting on the draiaage of those marshes, made uo other 
suggestion. 

It had been asserted, that the Carr Dyke, which was constructed at the 
foot of the high lands between Peterborough aud Lincoln, had beea ia- 
tended, by the Romans, for a ‘catch water’ draia and for а сара! ; but 
there was not any distinct evidence of the fact. 

The works of the Nene Outfall, which were executed under Mr, Tel. 
ford and Sir John Rennie, had cost about £160,000. By that great work, 
the low-water mark had been lowered 10 feet 6 iaches, and ia conjaaction 
with the North Lever drainage works, which were executed under Mr. 
Telford, nearly 200,000 acres of land were most effectually drained, which, 
previously to that lime, had beea almost without cultivation. А further 
example of tlie effect of drainage might be givea, in the Tboruey estate, 
of 20,000 acres, belonging to the Duke of Bedford. It was stated, that 
at times, previous to the drainage, scarcely any rent had been paid ; but 
now, in consequence of the improvemeat of the lapi, from the system of 
drainage, towards which his Grace had contributed about £100,000, an 
алапта) rental of nearly £25,000 was paid. The navigatiea of the Nene 
up to Wisbeach was alsoso much improved, that large vessels now arrived 
there, and tbe trade had been nearly trebled, At Suttoa Bridge, about 
B miles below Wisbeach, where previously only moderate-sized colliers 
could arrive, evea at spriag tides, vessels of nearly 700 teas borthen could 
now be brought up, at ordinary spring tides. The flow of the tide, which 
formerly seldom exceeded betweea 11 feet and 12 feet, now attained a 
height of upwards of 2t feet, besides securing at luw water a depth of 
between 5 feet and 6 feet ia (һе chanael down to the sea. 

Mr. R. SrEPHENSON said, that the system of © catch-water' drains would 
not be generally applicable in Holland, on account of the flatness of tbe 
conntry, there being tittle high land, except near Utrecht. 

Sir Jous Rennie, President, thought the Dutch, with al their talent 
and patient industry, had been somewhat too strongly attached to their 
old plans. Іа his opinion, if they had dune more by warpiog ou their 
coasts, they would һауе aucceeded better, and would have saved much 
expease of embaoking. 

Overfall Weirs, 

Mr. J. Switu (Deanston) said, that possibly the farmers were satisfied, 
because the present state of the district was so much зорегіог to its former 
condition ; hut if the level of the water was reduced still more, they might 
perhaps he better satisfied. With respect to the overfall weirs and reser- 
voira for arresting the sand and mud, there was no doubt of their actoal 
utility, and every district would be improved by their introduction. 1n 
the present systom of surface drainage, large quantities of the lighter 
pattictes of the soil were carried by the water, along the open furrows, 
yato the draios ; thus filliag them up, aud at the same time depriving the 
telds of their soil. This would, however, be in a great degree preveated, 
when suhsoil drainage was more extensively introduced. The surface of 
the land would then be so arranged, that the rain would filter through inte 
the drains, and it was now fouad, that evea іп very irainy seasons, the 
water from subsoil draias was but little charged with sand, or earthly 
particles, and that it coold be used for many purpuses, fur which the 
drainage water had previously been unfit. 

Mr. Gites must contend, that there was no necessity for placing the сі 
of the outlet sluice lower than 2 feet below low-water mark. И was not 
possible to draia to below that peint, by aatural means; and no extra 
amoont of discharge would be obtained by going deeper. But, on the 
other hand, there would be a considerable deposit of silt against a сі) 
placed deeper Шаа 2 feet, and the gates would be prevented from shutting 
accurately. 
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Mr. J. Waker said, although it waa true that natural drainage could 
net be carried below low-water mark, yet in order to drain down to that 
level, Ше cill of the outlet aluice should be placed as much lower as was 
practicable. It should bo recollected, that the gates oaly remaiued open 
for a short time, doring which period it was desirable to discharge as 
much water as possible ; then aa tbe quantity, pussiog through the gates, 
could be appreciated by maltiplying tbe depth of 2 feet down to the cilt, 
into the width of the opening, aod by the time the gates remained open, 
it was evident that if the cill was fixed at 6 feet or 8 feet below low-water 
mark, the greater depth, multiplied into the same width, would give a 
greater sectional area, for the passage of the water, in the same time. 
Тһе friction of the water would also be less whea flowing in a mass of 
good depth, than when it ran in a comparatively thia stream over the 
cill. 

Drainage near Scarborough. 


Sir Севгре Cayley ohserved, that he had been for morethan thirty years 
one of the directora for carrying out the provisioas of the Muston Drainage 
Act, including about 10,000 acres of land near Scarborough. This drainage 
was effected under the direction of the late Mr. William Chapman, of 
Newcastle-npoa-Tyne, who had great experience ia восћ matters. The 
drains appeared to combine in their just and most ecunomical proportions 
the two adverse principles at issue іп the previously expressed opinions. 
In that extensive and gently rising marsh, the dead level principle waa 
adopted from the lowest outfall, till the surface uf the water in the drain, 
at ordiaary times, was within about fuur fect of that of the soil, which 
level was found sutlicient fur the purpose of draining the adjacent lands. 
From thia point, the drains took the average rise of the marsh, and coati- 
nued it forzeveral miles; thus furnishing, at the cheapest possible rate, а 
very useful and eficient drainage, to all the lands nuder the Act. Had 
the dead level been coatinued throughout the whole length, the expense 
would have beea enurmous, without rendering the drainage mure complete, 
and had the dead level not been brought up to the point named, maay 
hundred acres of the lower portion of the swamp would not have received 
aay beuefit. В / 

The general plaa of the Mustoa draiaage might be thus atated, The 
small rivers Hartford and Derwent, with several brovks, held their courses 
through an extensive marsb, aad in times of heavy rain, they overflowed 
their banks and flooded the land to a great extent. No expense whatever 
was iacurred, for cutting channels, deep enough to convey away the flood 
waters of these rivers, or brooks, but they were allowed to Кесер their aa- 
cient levels, and embankments were made near them, on each side, by 
cuttiag deep back draius, for carryiag the dead water from the lands, aad 
casting up tbe soil excavated from them, on to the sides next the rivers or 
brooks, By this process, all the great body of water was conveyed, in 
times of flood, within these embankmeuts to the lowest outfalls, and the 
deep cutting, which he considered the *'sinà quà поп” of aa efficient 
drainage, aad the expeusive part of it, was entirely соабре to auch mo- 
derate sized drains, as were sufficieat merely to coovey the dead water 
{тош the land. Avother practical advantage, of the deep back draias 
being coatignous to the embankments, was, that when they received any 
injury from cracking, after long dreughts, or the burrowing of moles and 
water rats, and thus permitted the fluod- water to pass in some degree 
through them, the back drains iaterrupted it, aad preserved the Jand from 
injury. 

Ут вгїдїаа} cost of this drainage was about £40,000; and the aaaual 
repairs averaged about £500. The improved reat was obtained at about 
four or five years’ purchase. . | 

The expense of this drainage had been much increased by local circum- 
stances, and which cuuld scarcely be sopposed to occur in any other cases; 
and therefore it was oanecessary to detail them ; but these circumstances 
took place at a distance from the marsh Jaud, aad in no way iavalidated 
the state of the case. en А 

Sir John Кеаріе, President, said, that Mr. Telford, іп his drainage works, 
had as nearly as possible acted opon an uniform system, similar to that 
which had beea described; but that, іп particular cases, it was necessary 
to adopt peculiar methods, Ft was certain, however, that in all cases, it 
was essential te commence the drainsge at the lowest point of outfall, and 
to work inwards, towards the head of the marsh, Іт the Bedford Level 
that system had beea neglected, and to that circumstance Sir Joha Reapie 
attributed much of the difficulty that bad been experieoced. А 

1t was always a point of importance to restore the rivers to their natural 
state, of maia drains for the country, At Boston, in the year 1826, be re- 
collected seeing the bed of the river nearly dry, at the time of what ought 
to have been high water. Since then, the outfall below Boston had been 
improved, by making a cut across Burtoo's Marsh, aud improving the 
channel of the river upwards, upon а plan proposed by bim ; the effect of 
these works bad beeu such, that vessels, drawing upwards of 14 feet of 
water, now arrived at Boston. 


The Academy of Scienees of St. Petersburgh is preparing an edition of the 
works of Euler more complete than any hitherto published, for it will con- 
tain several tracts deposited in MS. in the library of the University of 
Dorssat which have never усі been printed, hesidea others preserved ia 
various libraries of Germany. Тһе edition will form thirty volumes. 
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TABLE OF BRITISH AND FOREIGN STEAM VESSELS, WITH THEIR PRINCIPAL DIMENSIONS. 


For the following table we are indehted to a young friend, who has collated it with great Ishour from all the published liats, with numerous additions, ohtalned hy perzonal 
eugniry. Every effart has beeo made to ензиге ils completeness aod accuracy, ti will be found to be fuller thao any yet published. 


ABBREVIATIONS.—O, Penipeular and Oriental Company.—G. Gavernment.—E. I. C. Eaat lodia Company.—E. 1. C. East India Company War Steamers.— W. І, M. West 
India Mail Company.—Tug ar T. Tug Baats.—S. Screw.—R. River Bosts.—C, А. or С. A. M. Cunard'a American Mail steamera,— ХУ, War Staamer beiongiog to а foreign 
country.—Q. Y. Queen's Yacht.—A. Y. Admiralty Yacht.—H,.P. Horse Power. 


| Betweea| Diame- | Length | Diama- 
Name, Builder. Engineer. Launch.| Material|Tonnage, Length | Length Perpen- Extreme| Depth. | Mean |H.P| ter of of ter pf 
aver all. | of keel. |dicnlara,! Breadth Depth. Cylinder| Stroke.| Wheel. 
——— E | Шил — — D — ^ — 
Ft. la. Ft. In.| Ft. Іп, Ft. la.| Ft. lo.j Ft. Io. їп. Ft. In.| Ft. In. 
Acteon .|Rohert Duncan Caird and Co. 1837 wood | 552 171 0 25 10 17 з | 10 0 290 62 5 9| 24 6 
African, О. .. |Adniralty Maudalsy 1826 wood | 820 109 10 24 10 20 0 94190 ДА? 7 
Atna -.|Айтіга Шу Fawcett 1528 wood | 306 22 6 11 0 1120 46 4 8 177 
Alban, О. .|Deptford Yard Houlton, Watt & Со. 1527 wood 293 109 8 91 1181 106 9 41 8 u 0 11 05 80 354 3 6 US (m 
Agir .» |Fairbairn Fairbaira 1841 tron 2544 | 150 6 15 0 19 0 10 ! 5 8| 80 303 3 0 16 0 
Acbar, E. I, C. Я Robert Napler 1843 wood 1100 850 
Albert, G. -. [віта Forrester 1840 Jron 44 136 0 130 0 27 0 10 0 59|70 
Albion ..|Еуапз Boulton and Watt 1430 wood | 315 133 9/115 3] 150 5| A 47 11 3 5 2] 380 354 86) 13 6 
Atburkah, б. -. Шага 1532 ігап 56 70 0! 13 0 6 6 4 0| 16 
Alecto, G. .. [Admiralty Seaward 1838 wood к 200 53 4 6| 26 0 
Alice, Tug 5 Davonport 1539 iron 170 95 0} 20 0 9 0 4 6/ 60 31 8 3| 14 6 
Amsterdam .. |Foreign Raultan, Watt & Co. wood | 170 107 0| 9311 | 105 0 8810 11 6 7 0|60 313 3 0 
Antelope ..|Рисһег Boulton, Watt & Со) 1843 wood | 1234 90 5 100 9| 16 0 9 6 7 3|40 283 26 
Arrow, A. .. |American wood 160 0 21 0 4 3 31 11 0| 220 
Arrow ..|Еуапа Bonlton, Watt & Co.| 1591 wood 130 96 5 82 2 92 2 83 0 n m $ 11 | 40 263 2 6 10 0 
Arcadis, C. A. .. |J. Wood Robert Napier 1510 wood | 1200 | 228 0 206 0| 34 6] 22 6 4 3 420 72 610] 2x 0 
Archimedea, 8. e. |Winshurat Renniea 1x88 woad | 237 125 0 170! 22 6| 19 0 9 4| ч 36 3 0 5 9 
Avon, W. I. M. .. |Acraman Асгатао Jed wood 1354 238 0 218 9 38 6 80 6 17 5 |450 75 2080, 30 3 
Avencer, 6. .. |Ádmiralty Maudslay Ist wood | 1444 210 0] 39 0| 25 6 650 
Atmospheric, R.  .. |Ditehbura Seaward 1843 iroa 365 150 0 18 0 9 9 4 8 
Anti, J. Scott Rusaell|Besle Beale 1843 irou 53 0 6 0 3 3 14 
Aurora .. [Connell lrish 1838 woad | 453 170 0 28 0 240 
Bearer, G, .. |Admiralty Maudalay wood 128 102 2 16 0 10 0 6 0} 62 
Pwd Ob <. [Wilson Fawcett 1840 | wood | 1600 | 250 0 | 220 0 39 0| 316 520| 783 8 0 
Bernice, E. 1. C, .. |J. Wood Robert Napier 1836 wood | 646 148 5 | 164 10 28 8 s0 qm 13 0 |240 56 5 6 28 0 
Black Fagle, G. . [Admiralty Penn : wood 496 186 94/155 0 26 1 1410 10 6 270 62 4 6 yS 0 
Blackwall, Б. .. |Ditehbura Miller 1842 iron 2584 ЫЗ 0-1 9 1 910 5 0 | 90 55 3 0 15 6 
Britannia, C. A, M... |J. Wood Robert Napier 1549 wood 1200 228 0 206 0 94 6 22 6 16 6 450 8 0 
Britannia o8 Gladstone 1895 wood 90 24 6 11 0| 20 46 4 0 
Brunswick, R. .. |Ditchhnrn Seaward 1542 iron 255} 150 0 145 0 19 ] 9 10 5 6) 90 
British Queen, W. .. (Curling aod Young |Robert Napier 1838 woad 1802 | 275 0 | 228 0 |240 0 | 40 0 2720 17 0 |500 77% 7.80 30 6 
Braganza on Scott and Sinclair wood 238 62 5 6| Ши 
Belle, A. .. |New York New York 183R | wood 190 0 26 0 4 6 50 П 9 
Caledonia, С, А. М... |John Wood Kabert Napier 1840 wood 1200 206 0 34 6 22 6 16 6 |450 2B 0 
Caledonia ..|C. Wood Bonlton aud Watt 1817 wood 95 92 0 70 10 94 0|] 27 8 э 0 4 3|28 29 DEG 18 0 
Cambridge AG Girdwoad wood 553 5 0 
Carron, G. .. Admiralty Boulton and Watt 1827 | wood | 293 109 8 | 911135 106 9| 46 0| 11 0] 11 63100) 39} з 6| 13 6 
City af Aherdeen .. Scott and Sinclair waod 62 56 
City of Canterbury К. Boulton and Watt wood 122 433 3 6| 16 6 
City of Edinburgh .. |Wigram Houlton and Watt 1821 wood | 400 14210| 116 0| 347) 25 0| 14 6 8 680 35} 3 6 180% 
City of Glasgow — ..|John Wood Robert Napier 1536 wood БЕП] 155 0 24 0 16 0 10 6 |150 2) 0 
City of London +. |Robert Napier Robert Napier IRH iron 119 | 230 0|195 0|2]5 0 | 32 0| 19 4 400 71 6 6 
City af Duhlia .. Fawcett 1928 wood | 300 22 4 П 0 130 45 3 6 
Cinderella e. | Wigram Boultan and Watt 1823 woad 234 119 9} 101 4) 116 6 87 10 12 6 8 9150 35% 86 JS 91 
Сіуде, W. 1. М. ..|Robert Duncan Caird and Со 151 woad | 1354 | 228 0 215 0! 36 6| 23 6 | 12 6 450 74% 7 6| 30 6 
Colchis (Russian) ..|Fletcher Butterly & Co, 1537 woad 4303 156 0 24 6 18 6 9 61155 42 4 6 17 0 
Colereigne .. John Wood Robert Napier 1835 wood 850 138 0 24 6 Il 6 9 6 150 ІК 9 
Columbia (lost) — .. John Ward Robert Napier 1540 wood | 1200 206 0| 34 6| 22 6 | 16 6 450 28 0 
Columbus -. |Liverpool 1539 wood | 330 “145 0 21 6| 13 6 1110 405 з 6; 17 6 
Comst, С, «(Admiralty 1822 wood | 237 e 0 |101 2/153 0! 40 3| 1110 7 93 80 354 St (5 12 6 
Comet 55 Mandslay 1825 wood | 3x0 22 6 150 463 4 6 
Cormorant, G. .. Admiralty Fairhairn 1843 wood | 1100 | 210 0 180 0; 36 0| 21 0 31% 653 $ 3| 26 0 
Concordia .. Fairbairn Fairbaira 1839 iron 119 12 8 1089 3 15 0 в 3 8 6186 lu 2 
Congreas, А, .. | Ward, Stillman & Со, Ward, Stillman &Co.| 1543 wood 671 160 0 30 8 14 6 8 6 42 4 7 15 0 
Coquette .. |Fairbairn Fairbairn 1840 iroa 1633 150 0 145 0 15 0 8 0 8 7 | 50 14 6 
Сопгіег .. |Ditehbura Penn and Son 1840 iron 810 20 3 9 0 1 4|70 84 30| 15 Ө 
Cyclops, O. . Admiralty Seaward 1839 wood | 1195 | 216 6 190 0| 36 6| 13 0} 15 6550 5 01 26 0 
Cumherland .|Стаһат Boulton and Watt 1826 wood | 2x8 133 8 | 117 3|128 0| 88 6| 15 6 8 2} 80 643 4 G 13 € 
Dart, R. б ігоп 45 sl 0 74 0 7 0 2 3 |22 20 2 0 ]1 0 
Dart .. Evans Boulton and Watt 1825 wood | 262 ПВ 81101 97; 115 0 40 3 12 3 810119 89% 8 6 14 0 
Pather ..|Evaas Baulton and Watt 1821 wood 184 as 0 74 0 86 6| 34 3 10 6 6 1,49 263 2 6 із 0 
Dee, W. 1. M. C, .. Scott Scott and Sinclair 1841 моол} 1354 207 0 | 213 0| 36 0| 30 6 17 6 450 78 70 28 6 
Dee, G. +. |Admiralty Mandslay 1997 | wood | 700 |150 0 31 0| 18 0| 10 0 |200 20 0 
Devastation, G. .. Admiralty Mandslay 1841 wood 1100 210 0 180 0 96 0 21 0 490 543 6 0 27 0 
Do'phin .. | Fairha:rn Fairbalrn 1539 iron 107 по 0 14 0 76 28150 28 2.0 10 4 
Dolphin .. Grabam Boulton and Watt 1526 wood 140 142 В | 121 0 | 136 0 H 5 149 10 6 |327 45 4 6 17 0 
Don Jnan, O. „. |Fletcher and Co, Girdwood 1836 wood | 7753 | 200 оО | 180 0 29 4| 19 Of 12 9 350 68 6 0 
Dover, G. «+ [Laird Fawcett iran 230 10 0| vl 0| 11 0 6 0| 80 
DnchessofSutherland C. Waod Robert Napier 1835 woad | 380 150 0 2086 15 6 10 0 |200 21 0 
Dundalk .. [Robert Napier Robert Napier 1534 iron 560 180 0 170 26 0 16 0 10 6 |280 61 5 6 24 9 
Dundee e Т, Wood Robert Napier 1534 wood 650 170 0 28 0 17 8 11 6 |250 58 5 6 24 0 
Driver, С, .. Admiralty Seaward 1840 wood 1100 210 0 185 0 36 0 21 ә 280 62 5 3 26 0 
Dwarf, G. «+ |Ditchbura Rennie lsH iron 164 130 0| 16 6 9 0 90 57 2 8| g.58 
Duchess of Lancaster wood | 238 120 0| 20 6 8 0| 90 40 30 
Dragan, С, ++ Admiralty Fairbairn wood 580 87% 5 9 52/280 
Dragon .. Grsham Baulton and Watt 1820 woad | 237 102 9| 117 4| 38 0 12 6 7 9| 30 354 3 6 I3 6 
Diana, В, ». Evans Baultan and Watt 1897 wood 59 80 6| 77 9) н о 23 1 EEG 23 [15 194 9 1) 10 0 
Каріе ee Fairbairn Fuirbairo 1542 iron 808 150 0 19 6 9 4 4 9 100 
Eclipse, R. .. D. Napler D. Napier 1840 iron 277% 156 0 19 0 11 0 5 6 |100 544 4 0 16 6 
Eclipse, В. со ітоп 28 95 0 13 0 7 0 Ae) E u 9 
Elterfeld lost) .. Ditchhurn Miller 1843 iron 8383 176 0 2 0 ШІ G 2 81/00 
Enterprise, T. e. Fairbsirn Fairbairn 1839 iron 92 76 6 16 0 8 0 3 9| 40 Da 2-6 12 6 
Era, R. .. Spiller Spiller iron 60 80) 12 0 51 2 5} 24 29 18) 10 4 
Frie, A. .. American American woud 97 0 56 En 10 0| 2 0 
Enterprise, T. ..!P. Borrie P. Borrie 1839 iran 300 16 0 21.0 9 0 26| 70 
Eclair, G. ++ Admiralty Miller 1843 wood 1100 | 210 0 180 0! 36 0| 21 0 300 65 5 0| 36 0 
Empire, A. ++ [American American 1845 wood 1220 | 260 0 600 
Erin oo Fawcett wood | 400 25 0 10 01150 463 4 9; 20 6 
Emerald Iale ac Fawcett wood | 400 23 0 12 0 |150 46% 4 0 
Facape .. Graham Boulton and Watt 1826 wood | 237 119 0] 102 9 |176) 38 0 ip (9 8 43) 80 354 86 13 6 
Eagle .. Brackelbank Baulton snd Watt 1591 wood 174 92 9 75 0 B 0 36 4 96 4 5| 40 263 2.6 14 9 
Eclipse .. Evans Boultun and Watt 1819 waad | 230 UI 5| 98 3) 11010] 37 2| 1t ! 4 8160 315 з 0 16 0 
Eridann .. Foreign Boultoa and Watt 1828 wood | 154 103 6| ну 4| 100 9| 30 0 oO 4 10 | 40 1639 2 5, D$ 
Fairy, Q. Y. «e Ditehburn Penn and Son 1545 iron 260 145 0 21 0| 10 6 5 U [5 42 3 0| в.54 
Father Thames, К... Ditcbhurn Penn and Son 1810 ігоп 247 140 0 19 0 10 0 4 0|75 35 3. 6, 18 6 
Ете King ..jR. Napier Robert Napier 1839 iron 663 175 6| 98 0 16 8 230 
Forth, W. I, М.Р... |Meozles Bury aud Cu. 1841 wood 1350 | 249 0 36 2| 30 8| 17 6 1450 


1845.) 


Name. Builder. 


| ----------------- 


Fulton, W. . (American 


F G. .. [Admiralty 

Fly” Ааа 

Fury -e Graham 
Favourite e. [Evans 
Firebrsnd, G. .. [Admiralty 
Firedly .. [Butterly and Co. 
Glow-worm .. |Laird 

Gorgon, G. .. [Admiralty 


Grappler, G. a. |Falrba'ra 


Great Britain e [GE W. St, Ship Co. 


Great Liverpool, О... | Wilson 
Great Northern S. .. |Coppin and Co. 


Great Weatern .. Company 
Guadaloupe, М. — ..|Laird 

Сіояу Queen ..|Samuda 
Gladiator, С. .. (Admiralty 

Germ, А. ..|Атегісап 

Geyser, С. ,.[|Admiralty 
George, И. se| Fletcher 

George, St. .. 

Hamlet ..|Falrbairn 

Heian MacGregor .. |Laird 

Herne, R. .. |Ditcehburn 
Hibernia, C. A, — ..|R. Steele 
Hindostan, O. ..| Wilson 

Her Majesty ..|Todd & M'Gregor 
Hecla, G. .. {Admiralty 
Hecate, G. .. [Admiralty 

Hawk +e Wallis 
Hiberuia, C. D. S.P. . 

Hooglrey +» | East Indies 

Hero ..|Bancham 

India -. (Scott and Sinclair 
Invincible ^. |Tod and M'Gregor 
Iron Duke .. |Falrbaira 

Iron Duke eo | WHlgon 

Iron Prince ».|Hodgson 

lais, W. 1, М.С. ..|РИсһег 

Ironsides ., [Jackson 


James Watt, G. S, N.|C. Weod 
Janus, G. .. Admiralty 
Jason . [Fletcher 
Kamschatka, W. ..|Атегісап 
King of Netherlands |Wigram 
Kent ..|Bancham 
Lady Burgoyne — ..|Fairbulr 
Lightning, В. 20 

Little Weatarn, R. .. |Ácraman 
Lpool Screw .. [Grantham 
Locomotive, В. — ..|Ditchburn 


Loudon .. |John Ward 
Ladoga ..|Егігішігп 

Ludwig .. |Falrbairn 
L'Hirondelle .. |Fairbaira 

Lord Yarborough .. 

London, Е. ..|Boulton and Watt 


Lord Melville +. |Butterly and Co, 


Liman .. |Boulton and Watt 


Lee .. |Fawcett 
Lewds, C. D. 3, P. .. {Fawcett 
Liverpool ^. |Fawcett 
Lord Blayney .. (Clegg 
Massachusets, А. .. |American 
Magician, G. S, М... |Ditchbuan 
Medea, G. »» |Admiralty 
Medina, W. I. M, C, | White (>) 
Medway, W.1.M.C. |Pitcher 
Megara, G. г. |Fairbairn 
Meteor, R. »» Мег and Co. 
Memnon, W, I. C... |Fletcher 
Minerva, R. 56 
Misaisippl, Missouri |American 
Monarch, G. S. М... |Wigram 


Mongibello, W. — ..|Wigram 
Manchester «| Fairbairn 
Magnrt,G.S.N. ../Tilet 

Meteor, G. ««|Daptford Yard 
Bloerdyke ».|Colthorp 
Mersey, С. D. S. P... 

Мопа - 

Mancheater .. 

Meteor, G- «+ |Daforte 


Narraganastt. А. .. |American 
Nemesis, E, 1. C, ..|La'rd 


Nerka +. |Falrbairn 

New York e. |Wilaon 

Nile, W. .. 

Nimrod .. | Vernon and Со. 


Northern Lighta Y... |Fairbairn 
Napoleon, W. 
Neptune, А, 
New York, A. 
Neufchatel ».|Foreign 
New Eclipae «| Wallis 
North America, А... |New York 


..| Ме York 
.. |New York 


Orian ee | Read 
Ondine, W. -+|Miller ара Ravenhill 
Oriental, О. oo | Wileon 
Osceola, It. «-|New York 
Odio, С. »»|Admiraltiy 
Pelke Sigareter +. |Fletchee 
П Petero «| Pitcher 
Penalope, G. »» |Admiralty 
Phlegetbon, G, — ..|Laird 
Precursor, O. ^. |J. Wood 
Perth «eS. Wood 


Princeton, W. 
Promethus, ©. 


..|Атегісап 
+. Admiralty 


--|French Government 


д 7 Between 
Engineer. Launch.| Materiali Fannage| Length | Length | Perpen- |Breadtli. 
over all. | ot keel. |diculara. 
Ft. tn Ft. tn. Fe. In 
Kemble wood 872 i) о sur m 
wood ros 19-0 sou 
Boulton anl Watt wood 74 77 0 
Boulton and Watt wool li; yl s 76 1) он 
Boulton and Watt wood ДЕЛ BEL ul mo p3 n 
Seaward wood 
Butterly and Co, iron 
Forreater Ітап Зи 29 v 
seaward wood | 1120 1:2 3 ATO" 
Maudslay iron 297 won 
Gt. W. 5t, Ship Co. iron s3 | 322 0 | 2899 n 20 6 
Forrester wood 1140 240 0| 209 5 30 10 
Miller wood 140 | 247 o ua n 
Maudslay wood | 1121 | 2:6 n a> 4 
iron S" Sn] ot зо p 
Samuda iron 49 1u2 35 2310 
Miller wood | 11:9 179 5 8706 
Lieutenant Hunter woud л n ll 6 
Seaward wood 
Seaward wood | 328 177 0 
Fawcett woud | 300 22 4 
Fairbairn irou 130 17 0 
Forrester Iron 593 175 0 эв 0 
Boulton and Watt iron 5 {| 1 tb 
Robert Napier wocd 1550 218 0 за и 
| Fawcett wood | 1500 | oso e | 990 O zur dp 
"Tod and M’Gregor iroa | 490017 
‘Scott and Sinclair woud 
| Scott and Sinclair woed 
Boulton and Watt wood 133 m 6 84 2 Ше 
Fawcatt wood | 400 23 vw 
Boulton and Watt 1327 wood | 202 ЕТЕКТЕ 2 3714 41 15 
|Boulton and Watt 182 wood | 255 пе 93] 100 o] 113 0j 432 
Scott aod Sioclair wood | 1009 139 0 | 202 Of 3 9 
(Tod and M'Gregor 1544 iron 125 o 17 3 
Fairbairn 1240 iron 110 100 6| 15 v 
Fawcett iron быз 23 0 
! iron 155 105 0 1з 0 
Miller and Со, 1341 wood | 1298 219 0] ж 0 
1323 Iron 01 9n 0 24 G 
Boulton and Watt 1921! wood | 444 ім 7|126 3| 141 9] 25 3 
|Earl Dundonald 1441 wood | 7614 | 210 6 | 159 1 | lw О] 30 0 
Butterly and Co. 1837 wood | 4334 19 0| 241 0 
Schuyler, N. Y. 1841 wood | 1200 210 0 ав 0 
Boulton and Watt 1824 wood | 150 1010 | 4 3| 107 6| 23 0 
Seaward 1823 wood 179 le 6 "4 4) 10 9 
Fairbairn 1343 ітоп I30 0 gom] О E 
Fenn aud Son 1342 iron 55 B 0) по 
Acraman and Morgan! 1341 iron 723 215 0| MM go] 200 Ul 27 о 
Grantham 1843 iron 50 бо 0 12 6 
Braithwaite 1341 ітоп 70 má vo} 101 6 
Robert Napier 1837 wood | 650 170 Of; 950) 
Fairbairn 1333 iron 2154 140 0 l4 0 
Fairbairn 1554 iron 1264 | I20 0 17 0 
Fairbairn 1335 iron 171 na 0 14 0 
Yates 1325 wood ІЗ 0 
Laforte 1324 wood 56 м 0) 73 0| 89 9) 22 1l 
Fletcher 1330 wood | 205 Ws 2| 92 of 105 6] 49 0 
Foreign wood ор 13 0 | 104. 9 | 18-0 38 6 
1325 wood | 300 gm qm 
1323 wood | 300 25 0 
1334 wool ШЕЛІ) ER AB 
1524 wood | 30) RE 
American wood aK 0 29 5 
Penn and Son 1343 iron 360 155 0 146 0 | 231 6 
Maudslay ізі wood | 470 210 0 179 4| 30111 
Bury and Co. 1341 wood 1354 213 0] 36 6 
Maudslay 1341 wood 1300 us 81215 0| 35 Ө 
Falrbairn 1815 Ітоп pos н Of a7 6 
Miller and Co, 1344 iron ПӘ 9 13 v 
Maudalay wood 1100 
London 1427 wood 65 100 0) 11 0 
American wood 28 9 | 906 9 4A) 0 
1533 wood эя 0| зо o ae th 
Maudslay 1843 wood | 590 146 0| 25 0 
Fairhairn 1532 ігоп 70 75 0 15 0 
Boulton and Watt 1527 wood | 315 E Ltd) a] 126 oj H 6 
Boulton and Watt 1524 wood | 26 134 ofin 94126 0 | Hoo 
Boulton and Watt Із | wood | 4 321|ns|so| ma 
Fawcett 1824 wood | 300 eu m 
Fawcett 1825 wood 250 20 6 
Gladatone and Co. 1324 wood 25 0 
Boulton and Watt 1321 wood 135 104 6 я 5] 103 0] :Z 0 
American wood 310 0 25 0 
Forrester 1940 ігоп 640 134 0 d па a] 29 0 
Ealrbairn 1838 ігоп жа |150 3 15031130 
Fawcett and Со. 1340 wood 1400 235 0 ETE H 
Boulton and Watt wood | 911 190 0 06 
Bory, Сига апа Co, | 1343 | irua | 501 ò 9119. 0| 25 0 
Penn and Son 1345 iron 4034 | 143 9 На 0 
Barnes 1542 wood 145 3| 27 3 
American 15341 жоса 25 9 
American 1241 wood 22 0 
Boulton and Watt 1327 wood 168 94 0 зі 3 a 0 АШ 7 
Boulton and Watt 139 | wood | i76 |14 4 njiv 9| 30 7 
Stevens wood 84 10 
Lloyd and Easter 1340 irou 347 223 
Miller and Kaveebill | 1545 iron 
Fawcett із wood | 1679 | 255 0 35 6 
Нап 1830 wood 
Fairbairn wood 
Miller and Co. 1343 | wood | 558 163 0| 28 6 
Boulton and Watt Ings wood | 232 139 0| 20 29 
werd 1242 wood | 16436 26 0j эө 
Forrentee 1849 iron 509 157 8| 28 v 
Robert Napier 1541 wood | 147% | 244 0 225 0| 47 ө 
Robert Napier 1934 wood 170 9| 249 
lett wood | 700 „|4 9| 90 
Seaward 1559 wood | 797 1480 6 100 6 
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Name. 
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President (lost) 2 
Prince Albert, R. 
Prince of Walea  .. 
Prince of Wales, К... 
Princess Royal сө 
Princess Alice, С. 
Princess Mary 
Princess Maude 
Peru 

Prussian Eagle 
Pradpriatic 
Proserpine, E.1.C. 
Polyphemus, G. 
Pearl, R. 

Patrick, St. 
Queen, R. 

Queen, Е, [.С,_., 
Queen Victoria, R... 
Queen of Netberlands 
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Builder, 


Curling and Young 


. [Coutts 


Tod and M’Gregor 
Miller 

Tod and M'Gregor 
Ditchburn 
Ditebburn 
Ditchburn 

Curling and Young 
Fairbairn 
Fairbairn 
Ditehburn 
Admiralty 
Fletcher 


Rennies 
Curling end Young 


Wieram 


Queen of the Коен Ditchbura 
Queen . |Laird 

Queen of the East .. |Holmes 

Quorra, G. .. [Admiralty 
Kobert Napier ‚ |J. Wood 
Rattler, С. .. |Admiralty 
Retribution, б.  ..|Admiralty 
Railway, R. . |Ditcbbura 
Rainbow, G, S. N.. „Шапа 

Red Rover, R. .. | Fletcher 
Rhenus .. |Fairbairn 
Roberto .. | Pitcher 
Rochester, A. .. [American 
Rocket, G. .. | Fairbairn 
Roncline 4. | Pitcher 

Rose .. |Fairbairn 

Royal Tar, O. .. |Duffus and Co. 
Ruby, R. +.) Wallis 

Robert Stocktoo, A. |Атпегісап 
Regent .. | Ward? Stillman & Co. 
Royal Sovereign .. | Laforte 

Ruse +. | Wallia 
Rhsdamanthus, С... |Admiralty 
Samson, С. -.|Sir W. Symonds 
Scourge, С. .. [Sir W. Symonda 


Severo, W. 1. M. 
Solway, W. 1. M. 


. |Acraman aud Morgan 
. |M'Millan 


Soudan, G .. |Laird 

Spitfre, С. . |Admiralty 
Stromboli, G. ‚ |Ádmiralty 
Styx, G. .. [Admiralty 
Swallow, G. .. |Admiralty 
Swallow .. |New York 
South America — ..|New York 
Sobo, б. 5, N. .. |Wigram 
Swiftgure -. | Wallis 
Spitfire .. [Graham 
Solway Graham 
Sbamrock, С, D. S. Р, 

Shannon, с. D. S. Р. Fletcher 

Sons of Commerce .. | Laforte 

St. Patrick 

St. беа ©: D.S Р, 

Sapphire, R. 5 

Seahorse oe 

Tagus, 0. 2.17. Scott 

Tay 1. М. .. |C. Wood 
Temperador . |Fletcher 
Termagant, б. .|O Lang 
Terrible, G. .|O. Lang 
Telegraph . |Fairba.rn 
Teviot, W. 1. M. ..|Robert Duncan 
Thames, W. 1. М... | Pitcher 
Thistle .. |Fairbairo 
Thunderbolt, С. .. |Admiralty 
Trent, W. 1. M. . |Pitcher 
Trident .[|Wigram 
Tweed, W. 1. M. ..|Thompson 
Thetia .. (Graham 
Thames . [Fletcher 
Tigar ос 

Urgent .. [Robert Dunean 
Vandalia .. |Canadian 
Vernon, us ) .. ¡Green 
Vesper, R. .. |Fletcher 
Victoria and Albert. , | Admiralty 
Volcano, G. .. |Admiralty 
Vanguard .. (Robert Napier 
Vulcan, G. ..|Laird 

Virago, С. .. [Sir ХУ. Symenpds 
Vulture, б. ..|Біг W. Symonda 
Veeuvius, G. .. |Admiralty 
Venua ..|Laforte 
Vixen, С. ..|ПерФога Yard 
Utica, А, . |New York 
Virgil ..|Foreign 
Victoria ‚+ |J. Wood 
Warrington -. А Warrington 


Waterman, No.9 ., 
Waterwitch,R.  .. 
Waterlily, S. 2 
Wm. Wilberforce .. 


David Napier 
Caird and Со. 
Ditchbura 

Curling and Young 


Wilberforce, G. . Нізіга 
William Adam . |Menzies 
Wonder +. |Ditchburn 
Woronzow oe |Fairbairn 
Wizard .. [Graham 
Wateraprite -.|бтаһат 
"William AN .. 

Widteon, С »» [Admiralty 


Engineer. 
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Fairbairn 
Maudalay 
Seaward 
Seaward 
Clegg 
Rennies 
Seaward 
Penn and Son 
Boulton and Watt 
Maudalay 
Forrester 


Seaward 
Robert Napier 
Maudslay 
Maudslay 
Penn 


Forrester 

Boulton and Watt 
French 

Maudslay 
America 
Fairbairn 

Boulton and Watt 
Fairbairn 

Duffus and Со, 
Seaward 
American 


Ward, Stillman & Co. 


Boulton and Watt 
Boulton and Watt 
Maudalay 
Maudslay 
Maudslay 
American 
Scott and Sinclair 
Forrester 


Robert Napier 
Seaward 


Americen 

New York 
Boulton and Watt 
Boulton and Watt 
Boulton and Watt 
Boulton and Watt 
Fawcett 

Boulton and Watt 
Boulton and Watt 
Clegg 

Fawcett 

Seaward 

Borrie 

Scott and Sinclair 
Caird and Co 
Miller 

Maudelay 
Maudslay 
Fairbairn 

Caird and Co 
Maudslay 
Fairbairn 

Robert Napier 
Miller 


Caird and Co 
Houston and Watt 
Boulton and Watt 
Bury and Co 
Caird and Co 


Seaward 

Miller 

Maudslay 
Seaward 

Robert Napier 
Forrester 

Boulton and Watt 
Fairbairn 

Robert Napler 
Boulton and Watt 
Boulton and Watt 
American 

Boulton and Watt 
D. Napier 


David Napier 
Caird and Со 
Maudslay 

Hall 

Forreeter 

Menzies 

Seaward 
Fairbairn 

Boulton and Watt 
Boulton snd Watt 
Fawcett 

Seaward 


1840 


1842 
1-43 
1641 
1843 
Jeu 
IEH 
1840 
1838 
1839 
1840 


1829 
1825 
1844 
1839 
1840 
1824 
1840 
1543 
1838 
1832 


18H 
1844 
1542 
1537 
1835 
1842 
1543 


1842 
1843 
18410 
1532 
1836 


1843 
1829 


1845 
1845 
1841 
1x4] 
1810 
1845 
1839 
1849 


1844 
1823 
1521 
1224 
1825 
1825 
1826 
1820 
1525 
1825 


1827 
1841 


1845 
1545 
1840 
1841 
184] 
1540 
1542 
1841 
19541 
Tedd 


1837 
1537 
1643 
1841 
1836 
1543 


1843 
1845 
1843 
1244 


1821 
1822 


1828 
1540 
1843 


1844 
1810 
1538 


1844 
1889 
1826 
1826 


1837 


wood 
iron 
iron 
iron 
iron 
iron 
iron 
iron 
wood 
iron 
iron 
iron 
wood 
wood 
wood 
iron 
wood 
wood 
wood 
iron 
iron 
iron 
wood 
wood 
wood 
wood 
iron 
iron 
wood 
iron 
wood 
wood 
iron 
wood 
iron 
wood 
wood 
iron 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
iron 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
waod 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
woud 
woad 
wood 
wood 
iron 
wood 
wood 
iron 
wond 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
iron 
iron 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
wood 
irou 
iron 
iron 
iron 
iron 
iron 
wood 
iron 
iron 
wood 
wood 
wood 
wond 


1640 
300 
585 
430 
500 
260 


700 

1003 
914 

470 


300 
217% 
767 


164 


Ft. Пар In. 
265 0|220 0 
180 0 
206 0| 185 0 
143 0 
129 6 
109 9 91 3 
310 0 
138 9 
195 0 } 137 9% 
192 10 
155 0 
200 0 
90 5 
155 0 
141 9} 
108 7} 92 0 
97 4 
193 8 
130 0 
210 0 
158 10 | 121 7 
ay 3| 2:7 5 
S 6 76 10 
133 4,117 3 
160 6 | 132 1 
woj 75 6 
186 0 
%0 0 
186 10 
240 0 | 207 0 
207 0 
160 6 
219 0 
207 0 
195 0 
240 0 | 267 0 
іі 2214111 9 
160 6 | 132 1 
225 0| 178 6 
128 8 
200 
210 0 | 156 0 
114 10 97 4 
109 2 93 3 
200 0 
13 6f 9810 
110 0 
123 0 
200 0 
146 0 
86 0 
119 0 | 102 9 
108 7| 910 


Ft. 


Between 
Launch. | Material!Tonnage| Length | Length | Регрео- (Breadth. 
over all.| of keel. |diculare. 


1n. 


эээсоссоссссоссосссе ооосо co 


eco 


есе ссеоссооссе оо соссососогосео 


coo асссос-- 


o €» ооо © © 


^ 
E: 
- 


Ñ 
әсссеоотез 


- 
ec 


= 
е: 
enc 


15-24. 
MES 
oe 


қа 


ts E 

E - 

Без 
еессгсегсооссомксе-есшсоссесе 


i 
a 
BOKLOATASCSSOOSCNLOCSCODN 


1 
36 6 
24 0 
40 0 
Bog 
18 0 
36 6 
38 9 
20 6 
36 0 
36 9 
21 0 
36 6 
44 5 
49 4 
28 0 
208 
36 0 
is 0 
33 0 
32 9 
27 0 
a 0 
36 0 


4| 0 
38 0 
21 0 
30 0 
19 0 
15 0 
16 4 
16 6 
27 0 
20 0 
20 0 
2 
16 0 
38 0 
9 8 
17 10 


Am пото ооо соон о- оф 


^о оооло о 


“n ®ЧФФ оф 


SSOGSOADON сссооесгсососзэсосоосы. 


оъ 


Ф ээсоксосо соос = 


-= 
S ел Съ бл 00 е 


~ 


- 
“ID Le AASCH LS 


жас жы 


чхооселеә 


ABA ACAAGSSCOACHON 


ыс ЛС ОО оос 


SFwOacank Woon 


STON 


-9 


unau 


Mean |H.P| terof 


{NovEMBER, 
Diame- | Length | Diame- 
of ter of 
Cylinder} Stroke. | Wheel. 
In. Ft. In.| Ft. in. 
80 7 6131 0 
40 3 41 17 6 
él 95.0125 0 
18 4 
28 6 3 28 6 
48 3 6[ 19 8 
93 4 6] 26 0 
42 401180 
2 4 5| 16 6 
22200 
263 2 6| 100 
84 90) 140 
49 40) в.90 
72 8 09) аа 0 
395 3 0| 156 
50 4 6] 21 0 
16 6 
WW i 
43 10 0| 24 Ө 
19 2 0 UM 
263 2 6 
403 36|170 
40 з 6] 17 6 
16 16 
421 47] 18 0 
35% 36| 13 0 
55% 50121 0 
в0% 510 o 
54 6 0 
75 7 0] 30 0 
63 € 0| 26 6 
62 5 3| 20 
46 24 0 
54 п 0| 81 о 
42 4 0 15 8 
234 2 0 lg 0 
263 26 10 0 
394 з 6 
37 3 6| 15 0 
47% 46|17 0 
263 2 6| 10 0 
42 401 18 0 
42 3 6 % 0 
47 з 0] 16 0 
53 590 
621 5 9 
74% 7 6} 309 
72 94 0 
12 3 
74% ZEG 
74i 740 
79 
67 50) 26 0 
74 701290 
74% 26| 500 
45 4 6 15 6 
47% 46|170 
562 6 9 
62 59| 2141686 
12 8.46 
30 3 0| 40 
31 0 
26 0 
24 9 
643 5 8j 26 0 
808 5 9] 26 6 
63 6 0] 26 6 
314 з 0| 16 0 
253 3 6| 13 0 
39 10 0] 22 0 
253 210 
64 641 2 0 
15 0 
22 490| 100 
294 П 5% s.5 0 
60 6 0 24 Q 
12 9 
53 56) 20 0 
353 3 6} 13 6 
314 30| 12 0 
434 46 8 


1845.) 


ENGLISH AND FOREIGN GOTHIC ARCHITECTURE 
COMPARED. 
BY SIR JOUN AUDLEY.” 


Mr. Rickman has attributed more pure simplicity aud boldness of com- 
position to Gothic architecture із England than elsewhere. My ac- 
quaintance with Coutineotal models is (I regret to say) very slight ; but 
I think [can see that he is right, aud can point out one or two leadiug 
points in which our architecture is more pure, and oue or two externa] 
circumstances which, though they could aot create the genius or the 
taste, might leave them more free to work out the uaadulterated resolt of 
their own principles, I donot speak of the Romauesque period, during 
which our Norman architects were probably, both iu art and in time, be- 
hied their countrymen ou the Continent ; nor (ou account of my оуға 
ignorance of the Flamboyant) of the latest period, when I most think that 
architecture, however increasiugly subservient to use and luxury, after 
the day of Wykeham, was ou the decliue as au A sthetic art. For the 
peculiar principles I ouly refer to the Master of Trinity, in whase obser- 
vations on Rickman I shall strictly copcur when, but not before, I have 
added to them, that it was himself who inspired with a liviug soul the 
nasceot body produced by the patient and acute iaductious of Rickman, 
aud which has since advanced so far towards adolesceuce. 

The favouring circumstances which strike me are, first, the compara- 
tive freedom from private war and lecal disorder, and, secondly, the com- 
parative want ef Roman works, Private war apd local disorder would 
bave far greater teodeucy than public, even though they were civil coo- 
flicts, to waste and destroy local monuments, and consequently, to cause 
that sense of insecurity, which will prevent their frequent and familiar 
construction : hence, to prevent the art from becoming inbred in the minds, 
and apparently indigenous in the soil of the couetry. One who twenty 
years ago had the early thin edition of Rickmau in his pucket wherever 
he travelled, has a right to say that every little village church, which has 
been spared by time and churchwardens, proves such {ө be the case in 
England. 

Tbe same iusecurity which would prevent the frequeat constructien, 
would thwart that construction when it took place. Protectioun would be 
necessary, even to the detrimeut of their architectural ends. This requires 
по proof, but I imagine it to be illustrated in passing along the high road 
through Herefordshire aad Westeru Shropshire—borders couetries, where, 
1 fancy, l see mere than their proportioa of rude and naked bulk in сапу 
English and early-decorated towers ; but where, when the victories of 
Edward I. had given free scope to the arts of peace, I certaiuly observe 
тоге than I һауе myself been elsewhere used to uf the prevalence of 
quiet and humble structures of the decorated style. 

It may be objected that the turbulent reign of Henry IIT. was that 
which produced the glory of our native art, the early English, so pre- 
emiceotly, if aot quite peculiarly our owe, Тһе reign of Непгу III. was 
torbulent ; but not so much so as it appears to posterity, in whose eye its 
half ceatury appears as a unit by the side of shorter геіраз. Nor were 
its wars private, whatever human iatermixture of [private violence they 
may һауе iavolved, They were wars of public principle. A weak reiga 
afforded the opportunity, whilst it succeeded to one whose united weak- 
ness aed violeuce called forth the necessity of claiming that increased 
public liberty, for which the social improvement of the nation was ripen- 
ingit. Тһе age of Magna Charta is no less appropriately the age of early 
English art, than the matured excellence of decorations coiacides wh the 
settlement of our Parliameatary constitution uader Edward I. 

The student of Hallam aud Fortescue, the best concise expositors of our 
laws and liberties, and our coasequent national greataess, will probably, 
with me, divide the actual production of өзг happier state of things be- 
tweea Norma prerogative aad Saxoa liberty—the superiacumbent pressure 
of the crown having prevented the well-compacted social есовоту of tlie 
huinbler frames from beieg broken up as elsewhere (if elsewhere it existed) 
by the all-pervading violence of the military tenaats. 14 being importaut 
to me to assume the fact, I may be excused іа thus digressing to account 
for it, in order to make it credible to those impressed with a general idea 
of the lawlessness of that аре, 

The favourable effect of the absence of Roman works of art will be two- 
feld. The eye will be less distracted by a beauty depeadiog not only on 
different butou antagoaist priaciples; and the architect will not be tempted, 
or required by his employers to impair the free aad full development of his 
owa style, by the use of materials (particularly old columnas) too precious 
to be rejected, yet difficult to be adapted. 

These two drawbacka have effectually prevented tlie formation ia Italy 
(except, perhaps, at Naples) of a school, though there was long a fashion 
of poiated Gothic architecture in that ceuatry. This is conclusively shown 
by the spleadid work of Gally Knight, the more conclusively, as it was 
not his object to draw the conclusion. I must not be considered as uuder- 
valuiag, except in the single particular of the purity of Gothic art, the 
edificea of other couatries. I can tolerate those who may cousider the 
French or German, who make nearer approaches to purity than the Italians, 
as on the whole our superiors ia great edifices; and even in Italy I can 
admire sometimes even more than my judgment can approve; aad 1 may 
both approve apd admire a work not Gothic. but sui generis. The match- 
less splendour of Milaa pleases a cultivated taste the less because it is 


* Read at the tate Winchester Meeting. 
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manifestly intended to he, what yet и ‘із nol, purely Gothic. That gem 
the Capella della Spina, at Pisa, wants іп its outlines the truthfulness of 
Gothic art; but he must be such a master of language as Í am not, who 
can fiud words adequately, yet soberly, to extol the cathedral of Florence. 
It is agither classical, nor Romanesque, nor modern Roman, nor Gothic ; 
but, with muck of the breadth aud expausioa upon earth of the school 
founded оп claasic art, it carries the eye and the mind up to heaven, and 
onwards towards Ше upseen, in the trnest spirit of the romantic. We 
scarcely need be told that ita wonderful cupola is the first, in order to luck 
upoa it as the most admirable of its kind which the country produced. 
Yet we must come home to Salisbury, Beverley, Westiainster, Tintera, 
Lincolu, York, aud Wiuchester. 1 place them іп the chrunological order 
of the style to which (uf the many which most of them contain) 1 attribute 
ів each the leadiug effect, — Early English pure—Early English, with all 
the later styles admirably harmonized to it—Early English, verging on 
Decorated— Early English, passing into. Decorated, Decorated aud Per- 
pendicular. 

I must uot be sappesed to be laying dowe rules without exceptions, 
that what I have been impressed with on the prevalent taste ought to be 


, admitted by uthers to be so. I have not time, nor iudeed materials to prove 


—perhaps I may be wrong, but if 1 am not, it is still a chance—whether 
their recollectivus of objects seen without any such idea haviug beea sug- 
gested to them, will bear me out, or whether if my observations sbould be 
heguured with a place ів their recollection, they will be confirmed by their 
futare experience, Tu Euglish ,Gothic we have scarcely any where hat 
at Canterbury the column substituted for the pier. Now, in “еуегу ove’s 
eye aud miud, whether he have expressed it in words or uot, the pier is 
subordiuate to the arch, but the column caunot be made subordinate tv the 
interculamniation, The column, where it exists, ia always the thing dwelt 
upon, aud the intercolumniation, be it arched or not, dwindles iuto the mere 
form which the column does not fill. This is contrary to the primary canoa 
that Gothic is the architecture of interiors, ia which the supportiug parts 
are subardiuate to the coutaiued space. 

In the eastern apse which оог pointed architects scarcely ever cou- 
structed except at Westminster, or even adorued except at Tewkesbury, І 
am inclined to admit that where it dees not lead to narrow and wire- 
drawn proportions, our contineutal aeighbours have an advantage over ua; 
but in the long west wiudow, so comparatively rare in the French west 
fronts, we have an immeasurable advautage—it makes our great front more 
опе, more ascending, more iudicative of tlie contained nave than the wia- 
dow either circular or in which the circle is the promineut object. 

Some of the most admired French fronts have also a great prevalence of 
horizontal liues carried through the two towers. Notre Dame is a kuown 
ibstaece, as far as I recollect, Amiens, Abbeville, Troyes, Seas, and many 
others may be referred to, to show the prevalence ofthe taste. Iam by по 
means disposed to treat as a fault the almost Grecian ground-plau of таву 
of these buildings, but it certainly teuds to produce a form in the profile of 
which horizcatal liues shall be copspicaous, Now іп the great breadth of 
the west frout of York, though some may disapprove the low pitched roof, 
or others the general proportion, yet the lines of buttress and window pre- 
clude any зосћ effect. Salisbury, though without towers, is ia some de- 
gree opeute it. Lincoln is worse than any Freuch building, bot the fanlt 
is ia the Norman work. 

Іп richvess and depth of moulding, and in the progress of roof tracery, 
І believe that foreign buildings are uftener behiud what would be suitable 
to the general advance of enrichment {һай English. Canterbury has much 
which I do not think English iu character. 

If a horizontal effect has been often directly giveu to French fronts, au 
opposite cause has in some admirable German buildings impaired the effect 
of the division into bays vertically divided. The office of the buttress with 
pinnacles uot oaly to be the truthful iudex to the essential support of a 
Gothic buildiug, but tu carry up the eye accordiug to its enclosed parts, as 
admirably arrauged on the north aisle at Winchester, cannot be overrated. 
But such is its office, aud if from its too great projective proximity, aad 
want of set-off, the line of buttress form to the eye the outliue of the build- 
ing, as occurs in the glorious Cathedral of Cologae, it veils jastead of ex- 
hibitiug the form and character of the contained spaces. | 

The great height, and consequent relative narrowness, of the parts of this 
structure, has much teuded to this effect; but where there is much flat wall 
often foll of highly eariched parts, but still oue wall with many enrich- 
ments instead of a series of baya grouped into one harmonizing whole. 
This often, with a narrow strip of wiudow, too insignificant in breadth to 
give individual character to the several Бауы, is, I believe, seen to prevail 
in the architecture of Nureuberg. It is more necessary to be guarded 
agaiest, as it ia the very fault into which many of our recent attempts have 
fallen. They have walls pierced with windows, they have sometimes 
three windows uader one gable, which never caa satisfy the eye, though it 
may uot know the nature of the objection. 

I must regard the ostentatious dispropertioa of the most celebrated 
steeples of Germany to the rest of the building as a fault. I cau hardly 
regret that Ulm has never been carried up, yet whe can object to Frey- 
burg, completely as it overpowers the chorch. 

Yet more questioeable is the gorgeous open-work of Strashurg, and 
others of these atroctures. A pinuacle, which is au excresceuce, may be 
open, but not a leading member of the edifice itself, which ought to resist 
the weather and shoot off the rain ; and there is a further objectiou where 
the tower is crowned with a spire—a apire, whose silent finger poiuts to 
heaven, has that silence broken over by the beautifal addition of crockets. 
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How much more by a surface broken up iaall its parts. I believe in all 
these points tlie prevaleat taete in. Englisb architecture bas the advantage 
in purity. Itis no part of my object to attempt any comparison іп point 
of positive excellence. 


SEWERS OF WESTMINSTER AND PART OF MIDDLESEX, 
AVERAGE DISCHARGE OF SEWAGE,* 
Sewers’ Office, October 3rd, 1845. 
1n compliance with tbe Order of Conrt of 6th October, 1843, to report 
“on the average discharge of sewage from the following ontlets, viz.— 
Church-laue and Smith-street, Chelsea; Ranelagh, Kiag’s Scholars’ Pond, 
Grosvenor, Horseferry-road, Wood-street. King-street, Northuniberland- 
street, Durbam-yard, Norfolk-street, aud Essex-street, under ordinary and 
extraordinary circutastances,"—I beg leave to preseot the accompanying 
tabulated results of some experiments at the above-mentioned outlets, made 
during the months of May, June, and July of the last year. 

The Plan of the district of this Commission shows the comparative snre 
face drained by each of the above outlets; their total area beiog about 7000 
acres, of which nearly one-half may be considered urban. As the obser- 
vations were made during fine weather, the results will only indicate the 
discharge under ordinary circumstances. 

The general conclusions deducible from these experiments are,— 

lst.—That the mean discharge per acre, taking the whole surface 
drained, urban and suburban, is abont 256 cubic feet 1а twenty-fonr hours, 

2nd.— Considering the dryness of the weather during tliese observations, 
the above quaatity of sewage тау be assumed as solely derived from arti- 
ficial sources and due to house drainage; supposing therefore the entire 
surface to be urban, we have 540 cubic feet as the mean daily discharge 
per acre. If, however, the average be taken of the first eight outlets, viz., 
from Essex-street to Grosvenor-wharf inclusive, which drain a surface 
wholly urban, the result is 1260 cubic feet per acre in the twenty-four 
hours. This excess may be attributed to the number of manufactories and 
the densely populated nature of the locality drained ; but, as indicative of 
the general amount of sewage due to ordinary urban districts, the former 
ought perhaps to he coasidered the fairer average. 

3rd.——Assuming, (as regards the relative proportion of urban and sub- 
urban,) the district to which the accompanying observations refer to be a 
fair type of that included within the whole of the Metropolitan Commis- 
sions of Sewers, and taking the extent of the active jurisdictions of those 
on the North side of the River Thames at 43 square miles, and the juris- 
diction of the Surrey Commission at 15 square miles, the ordinary daily 
amount of sewage discharged into the river on the North side would be 
7,045,120 cubic feet, and on the South side 2,157,600 cubic feet, making a 
total of 9,502,720 cubic feet, or a quantity equivalent to a surface of more 
than 36 acres in extent and 6 feet in depth. 

(Sigaed) Georce Hawkins, Assistant Surveyor. 


Discharge from the Principal Outlets in the Westminster Commission of 
Scwers, being the Mean of Seven Obserrations taken during the Summer 
of 1844. 
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A |Norfolk-street Bo 2189 30 0 oJ| Шеше j ШЕЙ into this 
| | lineof prd 
| ‚ “taining 80 acres. 
7 |Durbam-yard ..| 23402 | 31 21 ditto | 8 
| | rA portion of the 
Eo | ‚| HolhornandFins- 
p Б 2 337 ae ; ә bury District is 
29 |Northumberland-street 692382 | 9% 090 ditto n A ats Е 
қ | | tine of Sewer,con- 
i taining * acres, 
27 |King.street -| 3049 | 27 313 | ditto : 
28 |Wood-street -]| 1845 | 92-3 8 ditto ! 
29 |Horseferry-road э da | 2l 314 ditto 
хо |Grosvenor-wharf gel 15691 28 2 6 ditto 
21 |Кірр'в Scholsrs’-pond | 211626 (1743 1 19 Four-fifths 
24 |Ranelagh e| 588460 4227 2 12 А quarter 
55 Smith.street an 20037 lel 0 27 Four-üfths 
43 |Church-lane се 23977 | 186 012 А quarter 


э-т------------------- 
| __ 1170804 |7006 3 26 3313 3 4 acresurben,( about) 
* Printed by order of the Court. 


AsPHALTED BRICKWoRK.—The New River Company, under the su per 
intendence of W, S. Mylne, Esq., their engineer, are copstructiag a large 
reservoir upon Highgate-hill ; the interior will be built of Seyssel asphal tcd 
brickwork, for the purpose of rendering the reservoir perfectly water-tig ht. 
It is expected that this important work will be completed in about two 
months’ time. Messrs. Mansfield and Sons are the contractors. 
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PROBLEMS IN SURVEYING. 


Sin,—The last number of your Journal has just been put into my hands, 
in which I see some Trigonometrical Problems by * Professor Oliver 
Byrue, Mathematiciaa.” 

The principle from which the professor deduces the solation was first 
employed by me for that purpose ia 1829, when all the cases of tbe pro- 
blem were resolved exactly in the ваше manner as in your Journal, toge- 
ther with the several cases of the kindred problem proposed by Mr. Town- 
ley, aad which is so well known to mariue snrveyors for its great use ip 
fixing the positions of places at eea. The problems, with their solutions, 
appeared in one of the earliest numbers of ** Colburn's United Service 
Journal," but, being without siguature, tbe author's name was unknown 
to the public. 

The problem was proposed to me by Capt. John Hobbs, of the Royal 
Engineers, while be was superintending the Ordnance Survey in Ayrshire 
іп 1820-1. Тһе solution I then gave was geometrical, with which Capt, 
Hobbs was so well pleased that be gave me an order for ten pounds on 
the Ayr Bauk, and at the same time recommended me to the consideration 
of Col. Coleby, if I should ever happen to visit Londou, which at that time 
was very far from my thonghts. 

I was іш Ше employment of Messrs. Cottam aod Hallen when I drew 
up the Analytical Solution for Mr. Colburu's Jouraal. My mind was then 
directed to the snbject by an obscure and neglected proposition іп Emer- 
son's Trigonometry, from which I was aware that а very concise method 
of finding the angles could be derived witliout the intervention of the given 
distance, and thence the several required distances became known wtth 
very little trouble. The same principle was afterwards adopted by Dr. O. 
Gregory, іп the third volume of Dr. Hatton’s Course; but, without any 
ackaowledgment of the source from whence it was obtained, it bas since 
been adopted nnder similar circuinstances by several individuals wbo bave 
written on Surveying and Engineering, amongst whom are Castles, Bourn, 
aod Byrne,—the last of whom haviog produced the article referred to in 
your Jouroal. Now, you will understand that I do not mean to quarrel 
with Mr. Byrne for what he has doae, I only regret that he has not car- 
ried the subject a little farther, aad rendered the solution more complete, 
mi is a most beautiful and important problem when taken in all its geae- 
rality. 

I am, Sir, yours truly, 
WiitiamM TURNBULL. 


NOTE ON DREDGE'S SUSPENSION BRIDGES. 


We have just received a letter from Mr. Dredge from which we make 
the followiog extract. 

* Will you please alter a little expression ia the reply to Mr. Bashforth 
which will appear aext month; itis this—instead of printing ‘The oblique 
directioo of the suspending rods necessarily involves, &c.,' pat * The vary- 
ing obliqnity of the suspending rods, &c.' For it is the variution in tbe 
obliquity which causes the intricacy of investigation." 

Mr. Dredge requeste us also to state that Mr. Turnbull, of whom he bad 
not heard for several years, has seot bim a letter statiag tbat his Treatise 
on Suspension Bridges “ was the production of fve days, and that too uuder 
severe illness when he was obliged to be propped up in bed." This cir- 
cumstance does not prove his treatise accurate, but it certainly accounts 
satisfactorily for its inaccuracy. We regret to say, also, that Mr. Tora- 
bull’s present letter appears to have been written uoder most painful cir- 
cumstaaces; they are of too private a nature to be made public, hnt we 
сап assure the reader that they eatirely preclude any further strictures on 
Mr. Turabull's past productions. 


MOTION OF LOCOMOTIVE ENGINES. 


Sin,—You say in your note appended to my last communication that my 
experiment is not analogous to the case іп point, because it was a mus- 
cular force from without, and that if the experiment is repeated while 
sitting in the carriage, what then will be the result? Most assuredly, it 
will theo move as a Locomotive engine, urged by steam ; and it is a very 
beautiful illustration of the truth of my coaclusions, that in all such cases 
of = and opposite reactioo, which occasion opposite, but not = effects, tbat 
motion is produced ia tlie direction of the greatest effect. Suppose, a per- 
son sitting in a Manumotive carriage pulls on a crank with a certaia force, 
a correspondiog reaction must take place on the body of the carriage, for 
if not the experimenter would be drawn to the crank, and not the crank in 
the direction towards him. This == reaction has, as before observed, either 
a greater or less leverage from tlie point of coatact of the wheel and rail, 
as the position of the crank in its revolution may determine, and the 
greater effect of the two forces causes the motion of the Manumotive car- 
riage. On referriag to the diagram in my first letter, (page 293), and for 
the action of the steam on the piston, and the reaction on the cyliader 
cover, substituting the muscular action, and reaction used in this case, 
good reason will be seen why the - and opposite internal forces cause (on 
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account of leverage), not = effects aud motion is produced, continually ia 
one direction.—A gain you say, “ The lowest point of a driving wheel 
surely must not be considered the fulcram of a lever, for then the centre of 
the whole would move in the arc of а circle, whereas its motion is recti- 
lineal."—Now as the wheel is only a continuous lever, your stricture 
seems to me to have more plausibility than weight, for the centre of the 
wheel could only tead to move in the arc of a circle, the wheel's rotation 
continually hearing И up, so as to move in a right line. 
Tam, Sir, 
Your obedient servant. 
G. S. 


In his first letter onr correspondent proposed certain views on the theory 
of Locomotive engines, from which we dissented, stating our reasons. 
But, says our correspoadent, ina second letter, I have repeatedly made 
such and such an experiment which exactly proves my case. То this 
we replied, by showing where we thought the experiment failed in analogy, 
In the present letter this waut of analogy is acknowledged, aud at tlie 
same tinie stated to be 

Are we to suppose the tlieory of that compliant nature, that both analogy 
aod the waat of analogy ia the illustrations alike confirm it ? 

The usual method of consideriog tlie centre of the wheel the fulcrum of 
the lever seems the most simple and satisfactory, If the lowest poiut of 
the wheel be considered the axis about which the moments of the forces 
on the spoke are to һе equated, the reactions on the centre of the wheel 
must be taken iato account; and these, we should think, would so com- 
plicate the prohlem as to render it incapable of solution. Of course if the 
solution be correct the result must be the same for either method of in- 
vestigation, 


RAILWAY ROUND PARIS, 


The Journal des Chemins de Fer gives a loug account of the project to 
encircle Paris by a railway, crossing and connecting al] tlie existing lines 
which radiate from the French metropolis. We translnte some of the 
principal passages of the description. 

The necessity of an encircling line round Paris has been long felt ; the 
loss of time occasioned in passiog from one station to another, the expense 
of carrying and warehousing goods, and the duties demanded octroi for in 
entering Paris, render this railway indispensable. 

Three projects have been proposed: the first passea between the cir- 
cuitewall of the octroi and the continuous circuit of the fortifications ; the 
second between the continuous circuit of fortification and the detached 
forts ; the third is exterior to the forts. 

Examined on their strategic merits, there is little difference between 
these lines. A line coavecting the detached forts would be of no more 
service than one interior to the line of circumvallation. It would be very 
expensive, moreover, to carry the railway over heights, such as Mont 
Valerien, Romainville, &c., and Joog tunnels and inclined planes would be 
required. 

The railway will not require a locomotive departnieut, since it can һе 
supplied with engines by the lines which it unites ; and as it will generally 
serve for mere conveyance from one line to another—from the Northern 
line, for instance, to that of Lyon—the traffic will be earried oa by the 
locomotives aud carrlages which arrive from the Northern iine. The es- 
tablishmeat of the railway rouad Paris will consist only in the coustruc- 
tion of the road and laying down the rails. 

Examialog the three projects which have been proposed, economically, 
we have— 

First—An encircling line, connecting all the existiug and projected 
railways, and passing from the Batignolles station of the Rouen line to the 
Orleans line in the commune of Ivry, oppostte Bercy, continuing thence 
to Versailles railway, on the left bank of the Seine, aud crossing the valley 
of the Bievre, and finally rejoiaing the Rouen railway, crossing the Seine 
at Point-da-Jour, and passing the Bois de Bologne. Length 192 miles; 
cost, £720,000. 

Second—By the line passing by the forts would be 37 miles; cost 
£1,040,000. 

Thirdly—The line bepond the forts—leugth 47 miles ; cost £920,000. 

The second and third lines, though they make use of parts of existing 
railways, would require a length of new liue to be much greater thao that 
of the line interior to fortifications. Moreover, supposiug either of the 
two exterior linea adopted, it will be necessary to travel a certain distance 
along the existing railway, which would be a source of coustant acci- 
deots. Tha traffic on these railways beiag always very great, Шеге would 
be great daoger in using them for an additional line of traffic. Іп laying 
down the interior liue, it haa been made a point that it should merely cross 
the old lines. Тһе object has been to connect the depots of merchandize. 
We proceed to describe the manner in which this object is effected. 

The new line branches off from the Rouen railway by means of a curve 
of 1,300 feet radius opposite the workshops of the St. Germain line, and 
crosses the site appropriated to the goods-depot of the Rouen liue; it passes 
beside the «battoir of Batignolles, aud goes over the district road number 
14, from Paristo Clichy, at a short distance from the curtain 44—43 of the 
fortificationa. 
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The liue next crossea on a level the dietrict road number 13, from Paris 
to St. Owen, aud taras round the declivitiea at the base of Montmartre, 
with во ascending gradient, which briugs it to the level of the Belgic 
railway. The royal road number 1, is crossed also on the level, about 
250 feet frow La Chapelle. 

Continning its coarse within 800 feet of the circuit wall, the line pro- 
ceeds to the right-hand bridge of the royal road number 2, from laris to 
Hambargh ou the Canal Si. Denis, which it crosses оп a level. The canal 
St. Onrcy will be crossed hy a moveable bridge. There will be a tunnel 
noder [elleville 7,920 feet long to the road to Charonne. Агаш crossing 
the district road 23, the line next reaches the Avenue de Vincennes. After 
passing over the Avenue de Bel-Air, the liae reaches Fecamp, meets the 
Seiue at the Quai de Bercy, and recrosses tlie river to rejoia the Orleans 
line. 


REGISTER OF NEW PATENTS. 


(Uoder this head аге giveo abstracts of the specifications of all the most Importe 
pateots as they are eurolled. Any additonal tnformation required ив 10 any paten, 
may be obtained by upolying to Mr. LAXTON at the Office of this JOURNAL.) 


MANUFACTURE OF SUGAR. 

Асвовтов МиллАм Gapesoen, of Woburnesqugre, in the county of Mid- 
dlesex, gentleman, for ** Improvements in the manufacture of Sugar.” —Granted 
Jan. 16, 1845; Enrolled July 1715. 

The object of this invention is to effect the evaporation of syrups, at a low 
temperature, by causing cylinders to revolvain the syrups while being eva- 
Jorated; which cylinders do not communicate any heat to the syrups, but 
being partially immersed therein, by simply revolving they carry up the 
syrup out of the general body ef the liquid contained in the evaporating 
vessels, and thus facilitate the evaporation. "The cylinder is mounted on a 
shaft, which turns in bearings at the eads of the evaporating vessel, and ге- 
ceives motion from a steam engine, or other first mover. In cases where it is 
desired to remove the steam trom the apartment which contains the evapo- 
rating vessels, a cover may be placed over the top of each vessel and cylinder, 
with a pipe leading from it to a chimney or other outlet; care being taken to 
maintain such a draft as will cause the heated vapours to be qnickly removed 
from the evaporating vessels. 

MANUFACTURE OF CHLORINE. 

Ronert Охтілхо, of Plymouth, іп the county of Devon, chemist, for ** Im = 
provements in the manufacture af Chlerine.’—Granted Feb. 20, 1845; Enrolled 
Aug. 1845. 

This invention ів for a method of manufacturing chlorine by the decom- 
position uf hydrochloric acid by atmospheric air. The hydrochloric aeid gas 
and atmospheric air are mixed in the proportion of one measure of the former 
to two of the latter; and the mixture passed through an air-tight furnace 
kept at a bright ied heat. The hydrochloric acid is preferred to be obtained 
by decomposing common salt by sulphuric acid, in a furnace or retort, so 
heated that the products of combustion do not mix with the acld gas evolved ; 
and the acid gas should be dried (previous to mixing it with the air), by pas- 
sing it through a vessel filled with pieces of fire-brick, over which a small 
stream ot sulphuric acid is constantly flowing. The requisite supply of at- 
mospheric air is kept up, by pumping it into an iron reservoir, furnished with 
astop-cock or valve, for regulating the discharge of the nir. The decom- 
posing furnace, through which the mixture of hydrochloric acid and air is 
passed, resembles an ordinary reverberatory furnace in farm ; butitissocon- 
structel as to admit of tha fire passing over the arch and under the bed; by 
which means the furnace is heated without the fire passing intoit. The fur- 
nace is filled with pieces of porous pumice-stone ; and the gas and air enter 
at the end farthest from the fire, and pass out at the other end, through a 
pipe at the upper part of the furnace. That part of the furnace nearest the 
fire should be kept ata bright red heat, by a fire acting externally ; the smoke 
passing through flues, over the furnace into the chimney. 

The products resulting from the admission of hydrochloric acid and atmos- 
pheric air into the decomposing furnace consist of chlorine, associated with 


undecomposed muriatic acid, and any excess of atmospheric air and nitrogen. 
This mixture is cooled, by passing it through a series of earthenware tubes 


surrounded by water ; after which the hydrochloric acid is effectually sepa- 
rated, by passing the m'xture through water ; and, finally , the chlorine is ob- 
tained, and chloride of lime produced, by passing the residuary mixture into 
the ordinary lime condenser, where the clilorine is absorbed, and the nitrogen 
and atmospheric air remaining are allowed to pass into tlie atmosphere, 

The patentee does not confine himsclf tu the above details, во long as the 
peculiar character of his invention be retained; but he claims the mode of 
manüfactuiing chlorine, by decomposing hydrochloric acid by atmospkeric 
air. 
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ARTIFICIAL FUEL. 

Frans Huts, of Deptford, in the County of Kent, Manufacturing Chemist, 
for “ Certain improved means af producing or manufacturing Artificial Coal or 
Fuel, and ather useful products connected therewith.—Granted February 17 ; 
Enrolled August, 1845. 

The inveation consists in an improved method of manufacturing artificial 
coal or fuel from peat, peat moss, or peat bog, and also in producing or ohb- 
iaining from those substances naphtha or pyroligneous spirit, and acetic or 
pyroligneous acid in the following manner :— 

Dried peat, either pressed or unpressed, is put into cylinders or retorts, 
similar to those used in the distillation of wood, connected with a refrigerat- 
ing apparatus. These cylinders are kept at a heat a little below redness by 
fires lighted under them, and after they are charged with peat the doors are 
luted up, and the distillation of the peat is carried on, and in the course of 
the process the volati'e products of the peat are driven off, and the peat char- 
coal is left in the cylinders. The volatile products, consisting principally of 
weak pyroligneous or acetic acid, naphtha or pyroligneous spirit, and tar, 
are condensed in the refrigeratory apparatus in the same шаппет as though 
wood were employed, which is a well-known process, and the naphtha and 
acetic acid are then rectified by distillation in the usual way. The tar is 
distilled or concentrated, until it becomes pitch ; and whilstin а hot state, is 
drawn from the still into a shallow iron vessel (perferably kept hot by a fire 
underneath, )and there mixed with it the peat charcoal, either with or without 
small coal. The charcoal, if not sufficiently small, must be ground or 
crushed, and as much of it mixed with the piteh as will combine with it. 
Tt may then be taken out of the vessel with a shovel and be put in lumps to 
cool, when it will become dry and brittle. Coal tar, made into pitch, may һе 
added whilst hot to the peat pitch, if desired. The claim is first for the 
manufacture of artificial coal or fuel, by the mixture of charcoal obtained 
from distillation of peat in cylinders or retorts, with pitch obtained from 
the same material, with or without the addition of mineral pitch or of small 
coal ; secondly, the manufacture of pyroligneous or acetic acid, and of naphtha 
or pyroligneous spirit, by the distillation of peat or bog earth. 
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PAPER TO PREVENT FRAUD. 


ARTHUR VanNHAM, of No. 61, Strand, stationer, for “ Improvements іп the 
manufacture of Paper in order ta prevent Fraud, which I intend to call * Safety 
and Protective Paper."—Granted February 4; Enrolled August, 1815. 


This invention consists of a coluured or test sheet of paper, covered with 
a white sheet or surface, or a delicate coloured sheet or surface, on one or 
both sides, as follows :—The rags for the coloured test, having been reduced 
into half stuff, and,if necessary, bleached, is then filled into the beating en- 
gine, which should have steel or brass bars and fittings, according to the 
colour required for the coloured test, or middle sheet. When the engine is 
half beat, colouring matter, as hereinafter set forth, is to be added. The 
engine is then reduced to pulp, and emptied into chest called No. 2. Тһе 
colouring matter for the ccloured test, or middle sheet, mnst be prepared 
with the utmost} care ; vessels only of glass ог earthenware must be employed 
in order to prevent the delicacy of the colour being impaired. The colouring 
consists of any mattcr usually craployed for colouring paper, and also of all 
others susceptible of change from chemical action. ‘he rags for the outer 
sheets;are of a more tender kind ; having been reduced into half stuff, and, 
if necessary, bleached. They are filled in the Leating engine, and if the 
paper be required engine-sized, a resinous size js added to the pulp, together 
with a small qantity of alum. When reduced to pulp, the engine is emptied 
into chest called No. 1, and if the outside sheets are to be of a delicate 
calour, ihenfadd the colour. 1 15 necessary that two vats be simultaneously 
employed in the manufacture of this paper, Vat called No. 1,18 to be fur- 
nished with stuff from a chest called No. 1. Vat No. 2, is to be furnished 
with stuff from a chest called No. 2. The vatman will first make а white, 
or delicate-coloured sheet on a mould of the usual form employed, from 
No. 1, and deliver the same to the coucher, who will couch the same on 
the first or bottom felt. The vatman will then make a coloured sheet, on 
a mould fof the same size and foim, from vat called No. 2 (the colour vat) 
and deliver the same to the coucher, who will couch the same on the white, 
or delicate-coloured sheet or suiface, made from vat called No. 1. The 
eoucher will then place a felt upon the table thus made. But should the test 
or coloured sheet he required to have acother white or delicate-coloured sheet 
or surface, the vatman will then make a sheet or surface on the ffrst mould 
from vat called No. 1 and No. 2. thereby placing the coloured or test sheet 
ia the centre of two white or delicate-coloured sheets or surfaces. The 
coucher will then place a felt upon the paper thus made. The vatman and 
cbucher will then continue to complete the post of felts in the same manner. 
The post having heen well pressed, the pack pressing, parting, drying, size- 
log (if necessary) is tu be performed in the usual manner, and with the 
modes of ,sizeing usually employed with coloured paper. 

The pulp intended lor the test sheet, and outside sheet, haying been pre- 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[NovEMBER, 


pared in the manner described, are both caused to flow from tbe chests into 
the sewers ; thence on to the wires attached to them, thence to the marking 
dandy, and then in the usual manner to the couch ralls, where the test or 
coloured sheet, with one or more white or delicate sheets, surface or sur- 
faces, now unite in a compact body. The sheet of paper thus united and 
formed, then passes on to the felt, and is pressed, dried, and finished in 
the usual manner. 

The object of the invention is, to protect the test ог colouwed sheet from 
being tampered with by chemical agents employee to obliterate writings ; 
aod to prevent the using of any sharp instrument or rubbers for scraping or 
erasing writing. As, should any chemical agent һе employed, the test or 
coloured sheet would be so changed as to alter conspicuously the former 
appearance of the paper ; and the white, or delicate sheet would he like- 
wise imbued with a stain or colour pruduced by the action of those chemi- 
cal agents on, and thence from, the colour of the test sheo,, The result. 
therefore, would destroy the appearance of both, viz., the outer white or 
delicate-coloured sheet, and the test or ‘coloured sheet. This beiag done, 
it would be impossible to make the said Safety and Protective Paper 
assume its original appearance ; for, if 1t Le attempted to whiten or renew 
the delicate colour of the outer sheet or sheets, surface or surfaces, it would 
thereby completely destroy the appearance of the test or coloured sheet ; 
and if attempted to colour the test sheet, it would likewise produce а 
darker colour on the white or delicate onter sheet. The one is a protec- 
tion to the other. 


IMPROVEMENTS IN MATHEMATICAL INSTRUMENTS, 


WinLiAM Peter Piccorr, of No. 11, Wardrohe-place, Doctors’ Commons, 
in the city of London, mathematical instrument maker, for “ Improvements in 
mathematical, optical and astronomical instruments, and in the mode af manufac- 
turing dials and other graduated plates.’—Granted April 17; Enrolled Octo- 
ber 17, 1845. 


The specification is as follaws:—These improvements in the construction 
of mathematical, nautical, optical and astronomical instruments, and in the 
mode of manufacturing dials and other graduated plates, consist in the ap- 
plication of the electrotype process, whereby 1 am enabled to produce certain 
parts of such instruments hereinafter described in я more expeditious and 
economical manner than by the ordinary process. Before describing the 
particulars of my iavention it may Ме well to state that the present mode of 
manufacturing or producing graduated plates suchas those employed or used 
for harometers, thermometers, quadrants, compass sun dials, clocks, and such 
like instruments requiring plates accurately divided or graduated, is by the 
ordinary process of engraving or dividing, or dividing and engraving, and by 
which process it is very probable that after having produced two or more 
similar plates that on close inspection a material difference in some of the 
graduations may be detected, and as it is of great importance that gradwated 
plates or scales such as those employed in reducing and laying down me- 
chanical drawings, and also the scale of chains used for surveying purposes, 
together with those already named should һе correctly divided, and moreover 
that the several divisions or graduations should in each and every plate or 
scale be the same one to another, it is desirable to employ some other process 
than that at present practised, in order that each and every plate or scale 
produced may be a perfect fac-simile of the original, which may be effected 
by the improvement that constitutes the first part of my invention, which is 
as fullows—that is to say, in order to produce graduated plates such as those 
already named, І, in the first place, prepare a plate of suitable size for the 
purpose intended, and engrave upon its surface such graduations and figures 
or designs as may be necessary to render the same uscfu) and ornamental : 
this prccess, as there is never but one of each sort required. should be done 
in the first style of art and as correctly as possible, especially as regards the 
divisions and sutdivisions ; having done this. T next obtain а matrix or mould 
in a composition of жах, and from this mould 1 obtain by means of the elec- 
tratype process, which is well understood and need not therefore be described, 
any number of similar plates in copper or other suitablemetal capable of being 
deposited by means of the elertrotype process; orin place of obtaining a 
muuld in was or other suitable composition, the same may be made in copper 
from the original engraved plate hy the aforesaid electrotyre process, which 
will be more durable, and from which mould almost any number of plates 
may with care be obtained. After the plates have been produced inthe man- 
ner hereinbefore described, I afterwards fiaish them in the ordinary manner 
by silvering, which may also be done by the electroty pe process, but I prefer 
the ordinary process of silvering as it may һе effected with less expense. It 
will, therefore, be observed that by ihe application of the electrotype process 
I obtain the following important result, namely, that each and every plate so 
produced must necessarily be fac-similes of the original, and therefore correct, 
if proper attention has teen paid tu the production of the first plate, which 
І always preserve for the purpose of obtaining the mouid or moulds from 
which I afterwards obtain the plates, in the manner and for ihe purpose here- 
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jnbefore described, and 1 may here add that by this mode of manufacturing 
dials and other graduated plates, the same may be produced at considerably 
less expense and more correct, than by the mode hitherto practised of engrav- 
ing and dividing or dividing and engaving. Having thus described the first 
part of my invention, and the manner in which the same is to Le performed, 
I would have it understood that I lay no claim to any part of the apparatus 
known by the name of voltaic or galvanic battery, neither do F claim the 
electroty pe process, unless the same Le employed for the purpose hereinbefore 
described, hut what I claim with regard to this the first part of my invention 
is the production of. graduated plates for mathematical, nautical, optical and 
astronomical instruments by means of the electrotype process, instead of the 
ordinary process of engraving or dividing as herctofore. 

The second part of my invention which relates ta improvements in mathe- 
matical. nautical, optical and astronomical instruments consists in а new 
mode of manufacturing the compass box or ease containing the magnetic 
needle. I would also observe with regard to this part of my invention that 
the objections to the present mode of manufacturing compass Loxes, or cases 
containing the magnetic needle, arises from local attraction, caused in most 
cases by small particles of iron, which in the present mode of casting or ma- 
nüfacturingsuch boxes,become amalgamated and unequally distributed, which 
have the effect of causing a variation in the needle. Insomeinstances I have 
observed the needle to vary from one to four or more degrees. in consequence 
of small particles of iron having becn contained in the metal from which the 
compass hox or case has been constructed; under such circumstances it is 
necessary to drill a small hole or holes in tbat part of the ease supposed to 
contain the particle or particles of iron in order to remove the same, which 
hole or holes are afterwards to be plugged up and finished off so as to form 
a perfect box or case, the object of this part of my invention is therefore to 
obviate the above process, which is not only expensive but attended with un- 
certainty, by the application of the electrotype process, whereby I am enabled 
to obtain a compass box or case of pure and unalloyed metal free from any 
particles which may have a tendency to attract the magnetic needle. These 
boxes or cases I produce by the electrotype process in the following manner— 
that is. I prepare a mould of the required size of wax or other suitable com- 
position and deposit проп it by means of the electrotype process copper or 
other suitable metal capable of being deposited, unti] I have obtained the ге- 
quired strengh and thickness, which case is afterwards to be finished in the 
ordinary manner of making such cases or otherwise. 1 would here remark 
thot I sometimes make snch cases by first depositing pure copper in the form 
of a shot or block and afterwards work the same into the form required, my 
object being to obtain a compass box or case of metal free from any magnetic 
attraction, which I do in the manner hereinbefore described. 

Having thus described the nature of my invention, and the manner in 
which the same is to be performed, I would һауе it understood that I do not 
confine myself to the precise details herein mentioned so Jong as the peculiar 
character of my invention be retained, but what I claim as my invention is, 
the application of the electrotype process forthe purpose of producing certain 
parts uf mathematical, nautical, optical and astronomical instruments as 
hereinbefore described. 


— 


MANUFACTURE OF ХАРНТНА. 

Tuomas Drew, of St. Austell, Cornwall, chemist, and EDWARD STOCKER, of 
the same place, merchant, for ‘ Certain improvements in the production and 
manufacture of Naphtha, pyroligneous acid, or other inflammable matter,"— 
Granted March 18, 1845; Enrolled sept. 1845. 

The improvemente consist in obtaining the above matters by distillation of 
peat, peat moss, or Log earth, previously dried, or deprived of the greater 
portion of its moisture, in iron, stone, fire-brick, or clay retorts. Each being 
connected by a short pipe, with a series of pipes, which form the apparatus 
employed for condensing the volatile products driven off from the retorts. 
The heat applied may vary from a low dull red to a bright red. 1n the re- 
frigeratory apparatus, the patentees preferred, where locality will allow, not 
to pass the volatile products from all the retorts into one pipe, but to conduct 
them separately through спе line of pipes, naving at certain intervals (com- 
mencing at about ten feet from the retort), descending pipes, through which 
the condensed products may pass into a receiver beneath. Each line of pipes 
should be placed in *' shutes," about two inches wider and two inches deeper 
than the diameter of the pipe at the joint ; the pipes should have a fall of 
about one inch in five feet, in the direction from the reiort towards the end 
of the condenser ; the shntes should bave an inclination to the same extent 
in the opposite direction; by this arrangement, on cold water being caused 
to run through the shutes, it will meet with the coolest part of the pipes first, 
and will therefore be most advantageously employed for absorbing the heat. 
‘The product of this distillation will consist of water mixed with naptha or 
pyroxolic spirit, acetic, ur pyroligneous acid, ammonia, tar, oil, charcoal, and 
an incondensable inflammable gas ; these matters may be separated from each 
other as in the treatment of the like products of the destructive distillation 


of wood. The patentees do not claim the distillation of peat generally; but ; 
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they claim the manufacture ot naphtha or pyroxolic spirit, acetic or pyrulig- 
neous acid, ammonia, and the other inflammatle matters, by distilling peat, 
peat moss, or bog earth, in retorts or vessela made of atone, or iron, or of 
fire-brick, or clay. 


IMPROVEMENTS ]N PRESERVING SUBSTANCES FROM DECAY. 


Giacoxo Sitvestni, of Naples, physician, for “certain Improvements in pre- 
serving animal and vegetable substances from decay."—Granted, April 7 ; En- 
rolled October 7, 1815. 

The object of this invention is to preserve human bodies, so as to give them 
the appearance of marble, which іг effected by immersing such bodies, or in- 
sects, fish or reptiles, for a certain time in a solution composed of the follow- 
ing ingredients : that is, 100 parts of bichloride of mercury (corrosive subli- 
mate), 100 parta of powdered silex, 100 partr of subcarbonate uf lime, 25 parts 
of hydrochlorate of ammonia, 17 parts of chloride of lead, and 17 parts of 
chloride of zinc ; these ingredients, after being well pounded, are to be passed 
through a silken sieve, after which they are to be put into a basin, or other 
suitable vessel, and a sufficient quantity of water added tu form them into a 
syrup; the body intended to be operated upon is to Le placed into thia bath, 
care being taken that the body is always covered with the solution, for which 
purpose It will be necessary occasionally to add a little water to supply Ше 
place of that evaporated during the operation. The inventor here obseryes 
that the vesse] made use of should be lined with platinum enamelled, or made 
of strongly varnished earthenware, so as not 10 le acted upon by the above 
substances, In order to obtain a more complete mixture of the above sub- 
stances, the same may'be'slightly heated, which may afterwards be left to the 
atmospherical influence according to the progress of the operation, The 
effervescence of the hath may be increased occasionally by adding a few drops 
of sulphuric acid. ‘he time required for the operation will vary according to 
the size, nature, and essence of the bodies, as some will alsorb the conserva- 
tive matters with greater facility than others ; thus those bodies which cone 
tain grease are more disposed for alisorption, and the human bndy will also 
require more time than an insect, therefore, if 5 or 6 montha which are ge- 
nerally required to obtain a general solidification vf the first, as many days 
will be sufficient to obtain the same result on the latter; 15 дау аге required 
for fish, one month for mollusques, and 2 months for reptiles. 

Та preserve the natural shape of a fish the inventor introduces into its in- 
terior some solid substonce in powder, snch as sulphate of Time or other like 
substance with which the conservative liquor is disposed to enterinto combi- 
nation. 

Another mixtme consists of 50 parts cf hydrochlorate of soda, 50 parts of 
phosphate uf soda, 100 parts of pounded silex, to which may be added some 
salt of alum to prevent the fatty matters of the body passing through the 
skin, and in order to prevent discolouration of the bodies some cinnabar or 
other colouring matter may be introduced into the first or second batb herein- 
efore described. 


RESISTANCE TO SUSTAIN BANKS OF EARTH. 


Sir,—Ip page 242 of the August oumber of the Journal, there is given 
2 construction and an equation for findiog the resistance to sustaio banka 
of earth. As the construction is witbout a demonstratioo, would the io- 
ventor, or опе of your correspoodents, give one ? 
А YouNc ENGINEER. 
Dublin, Oclober 20, 1845. 


ROYAL INSTITUTE OF BRITISII ARCHITECTS. 
Session 1545-46. — Ordinary Meetings. 
Chair to be taken at Eight o'c toek on the ndr Мошшуеуен вв - 
i 3 7 D og 5 


1545 November sö Marc ó e 23 
December ae 1 15 April .. 2 
1846 January oo 12 26 May Ag +4 Jl 26 
February 8n 9 23 June .. .. 8 22 


* Annual Gensral meeting of Members 0013. 


The town of Montband is about to erect a bronze statue to Buffon. 

The King of Naples and the sovereigns of Northern ltaly are actively eme 
couraging the spread of railway comorunication through their respective 
dominioos. It is expected that ere long all Italy, except the States of the 
Church, will be covered by a network of railways, but no one line is allowed 
to cross the hallowed frontier. Tbe most strenuous endeavours һауе failed 
to overcome the Pope's resistance to the railway system. 
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Імровтахт Rainway AMAIGAMATION.—An amalgamation of the London 
and Birmingham Railway Company with that of the Grand Junction, haa just been con 
elnded. On a өшешайоп of the respective interests of the paatles, It appeared, that whil- 
the London and Birmingham line yielded the full dividend of 10 per ceat., the Orand 
Junction waa in a condition to рву 12 per ceat., so that the equalization of the two proe 
perties, (ог equal dividends in futnre, required that the Grand Juoction shares should be- 
*! written np” 204. per share; aod 1 was therefore agreed that new shares of 201. each 
should be created, free of coat, to be added to the original shares, and the whole formed 
into comman stock, en.itled to common dividsoda from the 1st of Octuber inat. 15 has 
been determined, also, we understand, that on the Sondon and Birmingham line the com. 
pany will now commerce being thelr awn carriers, and that a conalderabla reduction will 
at once be msde in the chargea for the convenleace both ot goods and passeugerse, so as to 
render the calculations upon which any project of competing linea шау be based extremely 
unpromising. By mrrengements іп progresa, the consolidated company will proceed to 
eatablish what hea long been coasidered a desideratum,—a complete aystem of trunk linee 
from London to Glasgow (via the Carlisle and the Caledonian), and from Londou to Holy- 
head, and across ireland ; and they have decided eo епсопгара in every way the fosmation, 
into snch trunk lines, of the most direct linea snbserving tho trade af the country. 

OxeERIMENTS IN WooLwicn Maxsnes, Ост. 24.—Experiments were made 
on a newly-erected one-gun battery, conatructed, under the superintendence of Lieut.-Col 
Barney, on a principle snggeated by Col. Ahbett. The battery wae made 17 feet in thick- 
ness, liy about 21 feet 1а front, and 8 feet high, with the embrosure faced with etone in- 
aide, into which wae fised an iron holt attaching a traversing platform 16 feet long, on 
which ап 8-inch вип an a ship or garrison carriage was mounted. Tha base of tha em- 
brasure is very high, on Col. Abbott's principle, being within half an inch of the under 
part o, the дап when run out for firing, nod directed againat au abject abont als feet high 
st 250 yards’ range. The Bring took place with bollow 8-Juch ahella, welghiag 48lb. aud 
561b., and the charges of powder were іп the Hirst Inatances sib., and afterwards 1018. te 
each rouad, and the last ahell tired burat from the effect of the large charge, altbough it 
did not сопізіп any exploelve materials inaide the metal of which it waa formed : 17 ronnda 
were lired into the mound, and the shorteat recoil of the gua aad carriage on the platform 
was 6 feet 1 inch, the whole giving an average recoll of 7 feet 63 Inches. Тһе masonry of 
the embrasure appeared to anewer very well and proved very аеспге. The wheels of the 
traveraing plat(arm аге supported on circular pieces of iron screwed down upon waod 
imbedded in the earth, aimilur to гаНтау elvepars and sbont the eame dimeoaiona. The 
other parts of the ground are left in the оппа! state wita n smsl] quantity of sand and 
gravel packed проп It to render It dry. 


LIST OF NEW PATENTS. 
GRANTED 1N ENGLAND FROM SEPTEMBER 29, TO OCTOBER 24, 1815. 


Six Months allowed for Enrolment, unless otherwise expressed. 


Alesender Bain, of Hanover-street, Ec'nburgh, eagineer, for ** Improvemente in elec 
tric clocka and telegraphs, part of which improvemente are applicable for other purposes." 
—Sesled September 25, 

Alfred Vincent Newton, of Chancery-lane, mechaalcal draughteman, for ** certain Im- 
provemeats in machinery for maaufacturing screwa.”’ (А corumunication.)—Sapt. 25. 

Alfred Vinceat Newton, of Chancery-lane, mechanical dranghtsman, for % certain Im. 
provements in mschinery for manufacturiug metal pipes or tubee." (A communication. 
— September 25, у 

John Reed Hill, of 28, Stamford-street, Lembeth, civil enginecr, for “ сәгізіп Improve. 
ments іп atmospheric propulsion аррИсарів to weter aa well аз land carriage." (А com. 
inunication.)— October 2. „д 

George Roberta, of Well-street, Cripplegate, miner, for “ certain Improvemeuta in the 
construction of lampa for illuminstions.'' — October 2, 

John Kershaw Ramsbottom, of Lancaster cotton-spinner, for ‘certain Improvements 
in machinery or apparatus used in the preperation of cotton or other Gbrona sabatances 
for spinning.**— October 2. 

Frederic Rosenberg, of Kingston-upon-Hull, gentleman, and John Malum, of the sama 
place, eas Mannfecturer, for ** certala Improvementa in, or apparatus for watering, ma- 
During, and drying trees, plenta, seeds, and roots, and for accelerating aod Improving 
the growth and produce of trees, plants, seeda, and roote."— October 2. 

Alfred Hall, of Caxsackie, America, brick-maker, for ‘certain Improvementa m ma- 
chinery or apparatus for making, moulding, or manufactnring biicks, tiles, amd other 
articles [rom earthy or plastic materials."— October 2. 

George Daniel Bishopp, of Edgbaston, Warwick, civil engineer, for ** Improvements ір 
certain engines or mechines used for obtaining mechanical power, and for raising snd 
impelling #130.” —October 2. 

Robert Clark, of Newburgh, ehip-painter, and Alesander Pirnie, af the asme place, 
ship's-smith, for * certaln Impravementa in eteerlng vessels.’—October 2, 

John Simpson, of Langton Rectory, York, clerk, for '* certain Improvements іп obtuin- 
ing and applyiag motive power.”—October 2. 

John Hale, of Leiceater-square, Middlesex, esq., for * certain Improvements in guas,’ 
October 2. 

Graziana Conté, of Regent-street, Middlesex, merchsnt, for ** Improvementa in ma- 
chinery for cutting, carving, aad aculptnring marble, stone, wood, and other like snb- 
ctances." (А communlcation.)— October 3. 

Moses Poole, of the Patent Bill Office, London, gentleman, for '* Improvements in rails 
for railways.” (А commnnicntlon)— October 5, 


Gabriel Hlppolyte Moreau, residing at No. 18, Bonlevard Bonne Nonvelle, Paris, gen- 
tleman, for “ап improved steam carriage," —October f. 

Augustus Julien Van Oost, of Genbrnge, near Ohent, hut now of Osnaburgh-street, 
Regent'a-park, " Inprovemente In treating seed, and іп prepariag materiala used for fere 
tilizing land and for aiding vegetation."—October 8. 

Thomaa Rnesell Crampton, of Sonthwark-squane, Surrey, engineer, for “ Improves 
mente in locomotive saginea and railweys.”— October б. 

Thomae Howard, of tha King and Queen Iroa Works, Rotherhithe, Surrey, Iron Mann- 


facturer, for *' Improvements in rolling irou bars for saspension bridges and other pur- 
poses." — October 5. 


Joseph Quick, of Summer-atreet, Southwark, enajaeer, fae *' Improvemente in steam- 
enginee."— October 9, 

Joha Lake, of Apsley, Herta, civil engineer, for “ certain Improrementain propelling.” 
— October 9. 


1ааас Hartes, of Rosedale Abbey, York, farmer, for “ certala Improvemeata in machines 
or machinery for rowing, sowiag, nad maacring land."—October 9. 


Edmund Morewood, of Thorubridge, Derby, merchant, and George Rogers, of Stearn- 
dale, gentleman, for “ Improremeats in the mendfacture of iron into sheets, plates, or 
other forms, in coating iroa, and in preparipg iron Гос coatiag, and other ригрозез,”-- 
October 9. 

Alexander Parkes, of Birmingham, artist, for “Improvementa in coating or covering 
certain metals with other metals and metallic aloye, and for ornamenting the surfaces of 
various metallic artlcles."— October 9, 
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Thomas Wood Gray, of Workworth-terrace, Ccommercial-road, plumber, for “Іт. 
proveraeuts la parts, and apparatna far opening and closing ports of skips or other ves. 
sels, also applicable in opeaiag and closing windows, nnd other instruments having the 
like movements."— October 9. 

Heary Fraucis, of Wardour-street, civil engineer, for ** Improvementa in the manufac- 
ture of gas, "—October 9. 

Edmund Morgaa, of Tenby, Pembroke, gentleman, for **an Improved envelope for 
letters."— October 9, 

Edward Patrick Emergan, of the City of Dublia, doctor of medicine, for “ Improve 
menta іп the manníacture of paints, pigments, cements, and other plastic compositions 
and in tha machinery or apperatus to be nsed in euch mannfactnre, parte of which im- 
provemeats are also applicable to the manufactnre of artificial atone aud marble." —Oct.9. 

Thomes Hollingaworth, of Birmingham, cigar merchant, for **a certain Improvement 
or certain improvementa in the constructioa ot cases for holdiag cigara.”—October 9. 

Joseph Edward Judson, of Ashton-nnder Lyne, Lancaster, saddler, and Edward Ban- 
ton, of Walsall, Stafford, commercial traveller, for * А certain improvement or certain 
Improvements in caveriog rollers used in spinoing cotton and other threads, also in cover- 
log mill straps."—Oct. 9. 

David Wilkinson, of Pottera-pury, near Steny-Stratford, gentleman, for 4 Improvements 
in obtaining motiva power,”—Oct, 10. 

Edward Lesley Walker, of Foley-place, professor of music, for ** Improvementa in 
piano-fortes."—Oct. 10. 

Jaseph Clisild Daniell, of Tiverton Mills, near Bath, clothier, for ‘Improvements in 
dressing and Gaishing woollen and other cloths."— Oct. 10. 


George Ferguason Wilsoa, of Belmont, Vauxhall, gentleman, George Gwynne, of Put- 
ney, gentleman, aud James Pillsns Wilson, of Balmont, aforesaid, gentleman, for ** Im- 
provementa in the manufacture of soap.~—Oct. 10. 

Alexander Jamieson, and John Frederick Lundholm, of Tothill-street, Westminster, 
els chemists, for ** Improvemente ln dressing orea requiring washing."—Oc- 
tober 10. 

John Whitahesd, of Leeds, for “ Improvements in machinery for combing, hackling* 
and strsightealag wool, flax, tow, sod other fibrous aubatanceg.”—Oct. 10. 

Frederick Harlow, of Parndise-atreet, Rotherhithe, carpenter, for "Improvements іп 
atmospheric railways’’—October 10, 

Charlea Nossiter, of Lyndon End, near Birmingham, for * Improvements in the manu- 
facture of leather.” — Oct. 10. 

James Hardcastle, of Firwood, Bolton-le-Moorr, Lancaster, Esq., for “certain Im- 
provementa in tha method of conveying water.”— October 10. 

Charles Hanson, of Huddersfield, watch-maker, for *'certain Improvements in clocks 
watchea, or time-keepers.”—October 10. 

Jamea Knowles, junior, of Boltoa-le-Moors, coal-merchant, and Aloazo Buonaparte, 
W'oodcock, of Manchester, engineer, for "certain Improvemeota in machinery or appa- 
ratne to be employed for raising coal, or other matters from mines, which improvementa 
sre also applicable to ralsing cr lowering men or animals, or other similar purposes."— 
October 10. 

William Hodgson Gratrix, of Nuneaton, Warwickshire, ribbon-weaver, for “certain 
Impravements іп looms for weaviog ribbons aad other fabrics.” — Oct, 10, 


James Taylor, of Lochwinnoeh, Renfrew, carpet and rug manufacturer, for ‘certain 
Improvemente іп tha manufacture of carpets, ruge, and piled fabrics,"—Oct. 10. 

Edmund Parker, of Tring, Herta, decorative painter, for “certain Improvements іп 
greining and dacoruting in oil, distemper, and other colors, and in Imitating marbles, 
granites, үү! and other woods, and ia the apparatus and instruments to be used there- 
in."'— Oct. 11. 

Benjamin West, of Saint James’ Walk, Clerkenwell, bookbinder, for * certain Improve- 
ments in coveriog ог stoppering the tops of bottles, jars, pota, and other similur veseels.^* 
—Oct. 16, 

Stephen Reed, of the towz and county of Newcastle-upnn-Tyne, geatlemao, fur “ cer- 
tain Improvements In railway rails and chairs." —Oct. 16, 1545 

William Elliott, nf Birmingham, button mannfacturer, for '* Improvements in the ma- 
nufacture of huttons."— Oct. 16. 

John Barsham, of Long Meilford, Snffolk, manufacturer of bitumen, for **Impravements 
іп the mannfactura of mattresses, enshions, brushes, and brooms, and in machinery for 
preparing certain materísIs applicable to such purposea.”— Oct, 16. 

John Marshall, of Southampton-atreet, Strand, tea-dealer, for *' Improvements in pre- 
paring cocoa and chocolate,"— Oct, 16. 

William Betts, of Smithfeld-bars, Фів гг, for ** Improvements in the manufacture of 
brandy, gin, and ruin, and other British eplrite and compounds."— Oct. 15. 

James Webster Hall, of Fitzroy-sqnere, gentleman, for ** Improvements іп machinery 
for cleaning or freeing wool, and certain other fibrous materials, of burrs, and other ex- 
teaneous sabataaces."— Oct, 16, 


Hippolyte Pierre Francois Deeranges, of No. 1, Skinner's-place, Size-lane, City of Lon- 
don, gentlemaa, * for an Improvement or improvements in the mode of manulacturing 
corks.” (А commanication.)— Oct. 17. 

William Heary 3tesenson, the of town and cauaty of Nottingham, merchant, far © certain 
Impravements in machinery, or apparatua to be nsed in dyeing or staining." —Oct. 17. 

Joseph Orzi, of Pimlico, gentlemaa, for '* Improvements in sleepers, or blocks, for sup- 
porting railways.''— October 23. 

Thomas Taylor, of Manchester, cabinet maker, for “ certain Improvementa applicable to 
machinery or apparatue employed for eawing timber.”—Oct. 23, 

Thomas Worsdell, jun., of Stratford, Essex, ruilway-carriage builder, for “certain Iu- 
provementa In apparatus to be attached to and employed in connexion with railway car- 
гіздез,”--Осіоһег 23. 

Arthur Smith, of St, Helan's, manufacturing chemist, for “certain Improvements іп 
the manufacture of soda ash.” —Oct. 23. 

William Colee Fuller, of Brownlaw-street, Holborn, cabinet maker; for ** Improvements 
іп the conatruetion ot carriages for railways.’’—October 23. 


William Thomas, of the City of London, merchant, for “ certain Improvements іп the 
capatruction of umbrelias and parasols,"—Oct, 23. 


TO CORRESPONDENTS. 


E. H.—We will endeavour to nva!l ourselvesnezt month, of the courteous;offer reapect- 
ing the communication seut ta ua, 
1M.— The principal works of Mr. Baseri besidea the Fitzwilliam Museum were|Stock- 


port Church, Belgrave Square, St, Savioor’s Chelsea, Pelham Crescent, Sydney Place, aud 
Thurloe Square. 


ERRATUM.—in page 252, col. 12, for “ mean depth" read “ mean draught.” 


1845.) 
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PLAN OF THE PROPOSED ADDITIONS TO THE NEW HOUSES OF PARLIAMENT. 


St. Margarets, 


Desu's Yard; Cloisters. 
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The Additional Buildings proposed are defined by a broken line, thus 


The River Thames. 


REFERENCES,—A. Royal Court.—B. Star Chamber Court.— C. Speaker's Court.—D. Palace Landiog Place.—E. Palace Landiog Ploce.—V. Victoria Tower.—C. T. Ciock Tower. 


PROPOSED NEW LAW COURTS. 


In our last number we gave an analysis of the evidence before the 
Committee of the House of Commons, appointed to examine asto the 
propriety of removing the Law Courts adjacent to Westminster Hall 
and building others affurding increased accommodation. Great com- 
plaintshave from time totime beenmade respecting the inconveniencies 
experienced by those whose avocations require their constant attend- 
apce at Westminster Hall. The site of the present courts, never too 
large, even when comparatively uninteresting cases are tried, is found 
totally inadequate for the sittings at Nisi Prius, and during trials of 
general interest. They only who are frequently present on these ос- 
сазїопз can have an adequate idea of the inconvenience and confusion 
arising from the excessive crowding and from the deficient arrange- 
ments of the building. Тһе heat is frequently intolerable, from the 
defective ventilation, those present are constantly re-breathing a 
vitiated atmosphere, and even where attempts have been made to re- 
move this evil, it is only by producing strong draughts or currents of 
air, which are even still more prejudicial to health. 

Another great and apparently irremediable defect of the present 
Courts is the imprrfect manner in which they are lighted. Never 
were Sir Jolin Soane’s peculiar notions as to lighting buildings dis- 
played more characteristically than inthe present case. There are 
sky-lights and lanthoro-lights of every conceivable form, borrowed 
lights stuck into all sorts of out of the way corners, odd little panes 
ot ground glass stuck into still older places, but with all this contri- 
vance the present Courts are over-wrapped inCimmerian gloom even 
wlien the sun is shining most brilliantly out of doors, There is опе 
of the principal passages, io particular, which leads to the Court of 
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Queen's Bench, in which, to a person entering from the street, every 
thing is indistinguishable till the eye becomes accustomed to the ob- 
scurity, and as this passage has two or three steps in it, it is a general 
recreation of the *briefless" to watch persons coming in from the 
streef, as, unless among the initiated, they are sure to stumble and 
afford great amusement by their rapid desceot. We heard not long 
ago a barrister plead in court, as an excuse for not attending to a cer- 
tain notice, that it was huog up in this passage, and was therefore une 
readable. In the lower offices of the building there are no windows 
at all, ара lamps are kept burning the whole day. 

The lover of architecture will consider it no unimportant argument 
for the removal of the present Courts, that they block up and dis- 
figure the finest hall in the world — Westminster Hall. In consequence 
ot their proximity, Ше upper windows of one side of the Hall have 
their lower halves blocked up, and consequently no more than half 
the light they were vriginally intended to give. 

In Mr. Barry's design, given above, New Palace Yard is converted 
into a Quadrangle,,by a range of buildings nearly parallel to Bridge 
Street, and another range nearly at right angles. These buildings, he 
proposes, shall be depositaries for the Record Office, as the Victoria 
Tower is found too small to hold the Records, or rather to hold them, 
“taking the allowance proposed for additions, and the proposed in- 
creased facilities for searching the Records." 

It may perhaps be doubted whether we should be justified in in- 
curring so great an additional expense as that require for the build- 
ing of the New Quadrangle, after so much money bas been devoted 
to the building of the Victoria "Tower, for the purpose of holdiug the 
Records. Тһе arrangement also of the entrance to the corner of the 
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Quadrangle seems also very ungraeeful. It will be observed also that 
the new buildings do not make the Court a parallelogram, the side 
next the Abbey being drawn parallel to the palisading on the oppo- 
site side of the road, instead of being at right angles to the side in 
which is the entrance to Westminster Hall. 

The plan involves the removal of all the houses on one side of 
Bridge-sireet, and also of St. Margaret’s Church. Of the latter pro- 
position we shall have something 10 say hereafter, but as it does not 
immediately concern us at present, it is better that it should be con- 
sidered by itself. Mr. Barry states, that in forming New Palaee Yard 
into a Quadrangle, he is adopting a plan suggested by the form of the 
ancient Palace, ia which he states that the same area was enclosed by 
buildings. We have examined a great namber of very old and very 
scarce engravings in the British Museum, partieulariy one by Hollar, 
and find ranges of buildings ina line with the front of Westminster 
Hall, apparently of Perpendicular architecture, but have not been able 
to find any representation of a Quadrangle, sueh as that proposed. 
Mr. Barry is, however, doubtless the best authority we can have on 
the snbjeet to which he has devoted so much study. 

The situation proposed for the New Law Courts is an area, bounded 
by the Straod, Fleet-street, Chancery-lane, Carey-street, and Shire- 
lane. The rectangular marked A, B, C, D, in the engraving below, 
shows the position of the Courts themselves, the dee ply shaded parts 
immediately below the line A, B, and above the line C, D, denote the 
situation of the Law Chambers, and other accessory buildings. Tem- 
ple Bar is a little above, and to the right of the letter А. By the in- 
crease of the street to nearly double the present width, the Bar would 
be left on one side of the street, which would amonnt to virtual aban- 
donment of the Palladium of the City of London. For if the Sove- 
reigo were at any time to payan unexpected visit to the city, it would 
be easy enough to slip round by the side of the barrier without the 
ceremony of knocking at the portal, so sedulonsly guarded by the civie 
corporation. 
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Тіе removal of the old erowded tenements adjoining Shire Lane 
would be a great advantge in a sanatory point of view. It will be 
seen by reference to the Plan that Carey Street and Chancery Lane 
would be widened; this would be a great eonvenience, not only tothe 
attendants on іле Law Conrts, but to the publie generally. From the 
analysis of the evidence already given, it will be seen that Mr. Barry 
anticipates a deduction from the cost of the improvements on account 
of the rental derivable from the Law Chambers, 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS LXVII. 


t [ must have liberty 
Withal, as large a charter as the wiuds, 
To blow on whom I please." 


1. Chambers! Journal presumes upon (Ше ignoranee of its readers 
somewhat too impndentlv, when, speaking of the Clubhouses abont 
Pall Mall, it tells them that those buildings exhibit “every order of 
architecture, from the severest Doric to the most florid Composite,” 
and that a stranger might mistake some of them for “restored Gree 
cian temples,” the mistake being in fact entirely on the part of the 
writer, unless Scotch seeond-sight has enabled him to discero that 
very striking and illusive Dromio sort of resemblance to Grecian tem- 
ples, which seems to strike bim, but which no one who is not equally 
gifted can possibly deteet. Even whenhe comes to matter of fact, he 
is hardly less imaginative, for he charaeterizes the Atheneum Club- 
house as “ gorgeous,” and singles out its staircase for especial notice, 
although Шеге is nothing for notice about it except its extreme plain- 
ness. With similar judgment and aecuracy, he describes the Hall of 
the * Conservative" as “a circle (broken only by the staircase and 
gallery) surmounted by a cupola” !—He therefore literally mutat 
quadrata rotundis, and turns a square apartment into a round one. It 
is true, the large opeuing in the eeiling of the lower hall aod the floor 
of the upper one is cireular, but that no more converts the hall itself 
into sueh shape tlian a round table placed in the centre of it would do. 
As to “temples,” though in aecordanee with a very eommon license, 
lie speaks of them in the plural number, perhaps he means only the one 
іп Pall Mal! East, viz., the Tempte of Eseulapius, a//as the Cottage 
of Physicians, which though not exaetly a clubhouse itself, is linked 
with one іп architeetural matrimony, namely, with the “ Union; now 
exhibiting with bitter faeetiousness the union of black and white, the 
fair and better half of it belonging to the Club, and the grave and dis- 
mal portion of it to the Doctors, of whose trade as purveyors for {һе 
undertakers, its complexion is epigrammatically expressive.—As to 
the /emple part of the affair, it will not bear contemplating at all: the 
very columns looking ashamed at beiog tacked as a portico to such a 
pieee of dowdiness.—And a propos to porticoes, as if we had not 
quite enow of them before, cousidering what humdrum sort of things 
they for the most part are, one of the weekly papers lias just be- 
stowed a portico, or rather a couple of porticoes, on 3ir Robert Tay- 
lor’s “Stone Buildings" in Lineolu's Inn,—another instance of the 
ассшаеу and nous displayed іп architectural description, by those who 
employ at random the few terms they have picked up, as inuoeently 
unconscious all the while of blundering as Mrs. Malaprop herself. 

П. The mention of porticoes leads me to cbserve that one of the 
very best we have in regard to its being a speeimen ot the Grecian 
Doric style, and not merely of (пе order—of its columns and eutablature 
alone, is precisely the one which is never quoted at all as an example 
of it, is that of the Colosseum in the Regent's Park, not only un aeeount 
of its scale, but also of being free from any admixture of thuse іпеопе 
gruous features which, notwithstanding that they almost always occur 
in modern examples—even where they might be avoided, are incom- 
patible with, and therefore detract greatly from the classicality aimed 
at, or at least affected by the external elevation of the portico itself. 
Now that the interior of the Colosseum has been converted into a 
* Glyptotheea,’—and а most charming Sculpture-gallery it is, the exe 
terior might be made to express the presert purpose of the building 
very significantly, by the portico—that is, the metopes of the frieze 
and the tympanum of the pediment being enriched with sculpture. 
We have as yet not a single instance of a Grecian Doric so embeilish- 
ed. All our modern examples of that style, even those which are 
otherwise unexceptionable—and they are but very few—exhibit it 
only in its undress, though it might be supposed that even for the sake 
of a little variety and of some degree ut character to distinguish one 
design of the kind from another, Dorie decoration would some- 
times be adopted.—Happily the mania for Grecian Doric, and for 
“Pestan columns six leet high," has subsided, since of all the 
ancient orders that is the most obstinate and unmanageable,—the 
one which requires a severity and dignity of manner that frequently 
unfit it for general purpuses. It isso expressly adapted to the simple 
temple form, and to eolumuiation merely, that fenestration is fatal to 
it. It rejects all alliance with modernism; yet nevertheless has, with 
singular perversity, been applied by us to buildings of every class, and 
some of them of the most ordinary and vulgar kind; and accordingly 
the most ouiré and tasteless combinations have produeed,—even such 
vile monstrosities as bird-cage-looking verandas, supported by Dorie 


columns as Athenian as Stuart’s “ Athens” could supply them. Wil- 
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kins was guilty of some absurdities from which it might be supposed 
that his reverence for classical antiquity, if not his judgment and liis 
taste, would have withheld him. The house built by him at Oxberton 
for Mr. Foljambe, is a striking instance of utter disparity of character 
between the building aud the portico attached to it, the former being 
a moderate-sized house of the plainest description externally, without 
even dressings to the windows, while the other is a Grecian Doric 
tetrastyle, of which the columns are 4 ft. In diameter, therefore as thick 
as the windows are wide. So far from bestowing dignity on the 
house, such a portico causes it to look all the more insignificant by 
comparison; and on the other hand, the house quite destroys the dig- 
nity of the portico. Instead of composing together, they display two 
quite distinct modes of building, and ihe most antithetical taste, 
Artistic proportion was there completely violated; and mere me- 
chanical proportion as to separate parts avails nothing, if the respective 
parts be not proportioned to each other, and appear to be expressly 
adapted to each other, so as to constitute a well-proportioned whole, 
and that whole withal of consistent, if not perfectly uniform character, 
It would have been taken for granted that the author of the work on 
«Марпа Gracia" could draw a Dorie portico, without his erecting 
one as an example of the order, betraying at the same time how little 
he understood, or else how completely he disregarded the genius and 
spirit of the Grecian Doric style. Oxberton, however, seems to have 
had its admirers, for it forms one of the subjects in Richardson's 
Vitruvius Britannicus, where it was, no doubt, introduced оп account 
of its pure Grecianism, since, the portico excepted, or rather the por- 
tico also included, there is nothing whatever of design, nor a single 
idea in the elevation.—Neither is the portico of Covent Garden Thea- 
tre by any means a very satisfactory or dignified specimen of the 
style, notwithstanding that in regard to mere dimensions the order is 
upon a more than usually noble scale, Considering the purpose of the 
building, sculpture both within the pediment and in the metopes of 
the frieze, would have seemed almost matter of course, more espe- 
cially as some sculptural decoration is bestowed on other parts of the 
facade ; nor would the addition of it to the portico have been a very 
expensive matter, as that is only a tetrastyle; consequently, as the in- 
tercolumniation is monotrig/yphie, there are only six metopes in front. 
Still, even such decoration would have helped little—perhaps would 
only have rendered, in contrast with such classicality, the interior of 
the portico all the more at variance with its external elevation. Being 
merely monoprostyle, the portico neither does nor appears to айога 
sufficient shelter at the eutrance into a theatre, for it is both short and 
shallow, whereas could it һауе been recessed also within the general 
line of front, so as to render it twice as deep us it is at present, be- 
sides the greater convenience that would have been so obtained, by 
being set further back, the inner elevation (which is cut up by doors 
and windows of very anti-Doric physiognomy) would not have been so 
observable; aud at the same time the whole facade would have been 
greatly relieved by both depth of shadow, and the appearance of some- 
thing like spacionsness within the portico.—To return to the Colos- 
seum,—though its portico be only raonoprostyle, it does not consist 
merely of a single range of columns, but forms a boldly projecting 
mass of which the depth is about three-fourths of its width iu front; 
which circumstance and the absence of windows render the portico aud 
the exterior of the Colosseum generally almost unique among modern 
examples. In eliaracter, if not in material and construction, that edi- 
fice may be termed “monumental,” while some that have been built 
for durability, and which derive their merit from the stonemason, more 
than from the architect, are so anendurable in the taste which they 
display, that it would be a satisfaction to know they were only of lath 
and plaster. 

IH. Sir Robert Inglis must surely have meant to relieve tbe drudgery 
of “committee work” by a little facetiousness, when he asked Mr. 
Barry if Temple Bar would be like the Arch of Titus, when the whole 
of the present line of liouses on the north side of Fleet-street and the 
Strand, between Chancery-lane and Clement’s Тап, come to be pulled 
down and set back.—Very like the Arch of Titus, indeed!—Though 
Barry does not care to raise a hubbub among the citizens by formally 
declaring war against the Bar, which might spirit them up to resist 
his invasion, and fight manfully for the preservation of that architec- 
tural Palladium, he is no doubt perfectly satisfied that as soon as his 
new Law Courts are built ир, the Bar will have 10 come down. Were 
it to be left standing, jutting out just mid-way into the street, which 
will then be double its present breadth, it would cut a most ridiculous 
figure indeed, for its own ugliness would only enhance the absurdity 
SY sufre it to remain to block up and disfigure the street on that 
side. llowever, Barry will willingly enongh erect another barrier— 
а Bar in somewhat less bar-baruus taste than the present опе. 

IV. Professor Hosking’s estimate of Palladio is more just than 
flattering. “His porticoes may be Vitruvian," he says, © but certainly 
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not classic. Ilis columns upon columns, his attached and clustered 
columns, his stilted, post-like columns, his broken entablatures, his 
numberless pilasters, straggling and unequal intercolumniatious, inap- 
propriate and inelegant ornaments, circular pediments and the like, 
are blemishes too numerous and too great to be passed over, because 
of occasional clegance of proportion, and beauty of detail," Such is 
the great master, whose works have been eried up and extolled as 
hardly less than the ле plus ultra of art, and not only by the о: толло: 
of tourists and bookmakers, but by Goethe, Forsyth, Beckford and 
others, capable, it may be аша of judging and thinking for Шет» 
selves. But that they really did so, may very strongly be doubted, 
because their laudations bave always been general, or even when they 
have been in raptures about particular buildings, they have never ех- 
plained their particular merits, What is not least strange of all is, 
that such ultra-admirers of Pulladio should not ever have taken the 
slightest notice of any of the works of his modern imitator Calderari, 
which, save that they are somewhat better, might very well pass for 
being by Palladio himself. In fact, “ the sublime genius” of Palladio 
is the merest cant and twaddle that ever was uttered. 


SUPPLEMENT TO THE PENNY CYCLOP/EDIA. 
VoL. 1. London: Knight and Со. 1545. 


A contemporary has dispatched its notice of this volume of 676 
closely printed pages in columns, with equal facetiousness and brevity 
—brevity being the soul of wit,—far all that lie said about it was that 
“Арай” was the first article, and * Gyrosteus" the last, the former of 
them being an Italian painter, and the other a fossil fish. As to all 
that lies between, it may be questioned if the hasty “ railway" critic 
everlooked at a line of it. He certainly paid a very poor compli- 
ment to his readers in supposing that they did not care to learn апу 
thing further about the publication, notwithstanding that it differs from 
preceding works, in consisting almost entirely of fresh matter that has 
accumulated or arisen not ooly since the publication of former сусіо- 
pedias, but during that of the Penny Cyclopedia itself. However 
well executed a work of the kind may be, it must inevitably require ad- 
ditious to be made to it from time to time, more especially in an age 
when fresh discoveries and inventioas are taking place almost daily. 
Accordingly so far from the present Supplement being superfluous, 
another will be required some ten years hence, if not sooner. Many 
who have taken in the Cyclopedia, may not choose the Supplement, 
yet we think that quite as extensive a sale, or even a greater, may 
be looked to for the additional volumes, becanse though intended ех- 
pressly to match with the original series, they are in а manner iude- 
pendent of it, inasmuch as their contents are equally supplementary 
to any other work of the kind, and also of interest and value to those 
who possess no work of the kind at all. 

It will not be expected that we should enter into au examination of 
the work generally,—for that would be a most preposterous attempt 
on our part. Ne sulor ultra crepidam—we accordingly confine our 
notice to the architectural articles, which, as may be supposed, are 
chiefly biographical ones ; and some of them might in fact have been 
given in the “Cyclopedia.” They are nearly all, however, of com- 
paratively recent date, and only опе or two—and tliose of English 
architects—have found their way into English biographical works. 
Among them are—Bonomi, Bonsignore, Cagnola, Calderari, Cantoni, 
Carr, Colonna, Dance, (father aod son), Delorme, Duraud, Fischer, 
Foschini, Foulston, Gaertner (father of the present eminent Munich 
architect), Gandon, and Gasse (Liugi and Stefano) ;—all of which ap- 
pear to have been carefully drawn up, and by no means mere ordinary 
compilation, for instead of a jejune recital of facts, they are occasion- 
ally enlivened by critical and other remarks. In Ше article on Colonna, 
lor instance, the writer has noticed Prolessur Cockerell’s exuberant 
commendation of that very singular production tlie “Polifilo’—re- 
markable enough as а literary curiosity, but a mere galimatias in re- 
gard to architecture. "The article on Delorme, agaio, corrects іп а very 
emphatic manner the opinion that bas bitherte passed current in re- 
gard to that “worthy,” by informing us that so far from possessing 
the superior talent hitherto ascribed to him, he was іп reality little 
more than an audacious quack, who with equal meanness and base- 
ness, robbed his own brother, taking to himself all the credit of works 
in which the latter had had by far the greater share. Тһе infamy, 
therefore, which must henceforth attach to the name of such an іш- 
postor, ought to be in full proportion to his former celebrity? Foul- 
ston, who is spoken of at considerable length, is estimated more justly 
than flatteringly ; and (о say the truth he was more of a builder than 
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an architect, scarcely any one of his works rising above dull and de- 
cent mediocrity. Yet even if he should be thought to have obtained 
an undue share of notice, the article itself is interesting on account of 
tlie observations it contains. 

The architectural articles of a different class, consist only of such 
as had heen passed over in the “Cyclopedia,” which in the earlier 
volumes was not quite so full, in respect to them, as it afterwards be- 
came. Those now introduced are: Aizani (a city in Asia Minor, of 
which the temples and other monuments have become known to us 
through Texier’s work), ~ Chimney-piece,—Clubhouse,—Cologne Ca- 
thedral, and the works now in progress for its completi on,— Cottage 
Architecture,— Door, ——Elizabethan Architecture,—and Gallery, all of 
them perfectly new subjects in a Cyclopedia, and which are touched 
upon very briefly, and drily also, even in architectural treatises and 
other publications of that stamp. Those who are acquainted with 
the articles Portico, Staircase, Theatre, Window, &c., in the Penny 
Cyclopedia, some of which we noticed at tlie time, will deem it suf- 
ficient recommendation when we say that those in the Supplement are 
treated in the same full and interesting manner,—thongh when we 
say “full” we mean comparatively, for notwithstanding that they are 
as long as can reasonably be expected ina work of this nature, we 
could wish that they had been further extended, as they probably 
would have been, had the anthor of them been left to treat them en- 
tirely according to his own views and inclination, without regard to 
the space they would occupy. There is, however, one article of the 
kind,—or rather one architectural article of a different kind, viz., that 
on Exchange (the new Royal)—which plainly enough discovers itself 
to be by another pen. Not only is it little more than mere dry come 
pilation, but poorly put together: as to the peculiar character of the 
portico, nothing is said; to make amends for which, however, the 
Encaustic painting within the arcades is spoken of as producing a 
very novel, rich, and agreeable effect; yet those decorations are cer- 
tainly in too light and fanciful a taste, to suit either the architecture 
or the place. 

The index to each letter shows at once what articles belonging to it 
are given, and among these which come under D, the omission of Das 
guerrotype is rather a singular one, the subject being one of consider- 
able interest as regards both science and art. Ecclesiology—which 
now forms a particular study, might also have furnished matter for an 
article unknown to other Cyclopadias, although it is not as yet so 
formally recognized as a distinct pursuit that the passing it over 
amounts to an omission, Let us, therefore, be thankful for such a 
valuable accession to the stores of popular information as this Sup- 
plement provides, and we only have to express the hope that it will 
not be hurried on in the last letters of the alphabet, should it be found 
ране else to complete it within the compass originally contem» 
plated. 


AMALGAMATION AND LEASING OF RAILWAYS. 


In your excellent periodical for October 1815, yon did me the 
favour to insert a few remarkson this most important subject, wherein 
were shown the opinions expressed by the Railways Companies, the 
Board of Trade, and the Houses of Parliament, in which an account 
is given also of the lines which had ceased to exist as independent 
undertakings. I now, with your permission, intend to continue tlie sub- 
ject, and will endeavour to show as briefly as T can the present posi- 


tion of affairs, and the effect pruduced by the new undertaking of (ће, 


Session of 1545, in continuation of the amount of amalgamation pre- 
viously noticed. . 

The Great Western propose (but one offer has been repudiated by 
shareholders of tlie Exeter line) to lease the Bristol and Exeter in а 
capital of 1,080,0007. and after January 1, 1849, on two millions at 6 
per cent. or 52 if a narrow gauge line is sanctioned by Parliament he- 
tween London and Exeter. Ч 

The London and Birmingham and Grand Junction have agreed to 
join stocks, undef title “Great London and Liverpool,” the latter Com- 
pany to increase their shares 20 per cent of the common fund; the in- 
crease is 100,000/. for 18 weeks, as compared with last year. 

The Brighton ahd Croydon line amalgamated, and the shares are to 
be consolidated into stoek, the former at 507. and the latter at 18/. 108. 
per share. 

The Dundee and Perth have leased the Dundee and Newtyle at 
1 per cent. on 115,000/., and propose a new line, the Dundee and 
Strathmore Junction. 

The Eastern Counties and Northern and Easterr have amalgamated 
with the proposed Cambridge and Lincoln, and have also proposed to' 
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unite with the intended London and York, but the latter at present 
decline to accede. 

The Edinburgh and Glasgow have amalgamated with the Balloch- 
ney railway and the Scottish Central Lines. 

The Glasgow and Greenock have arranged to work the Glasgow, 
Barrhead and Neilston Direct. 

The Chester and Holyhead have united with the North Wales. 

The Bristol and Ezeter with the Exeter and Crediton. 

The South Western with the Guildford, Chicbester and Portsmauth. 

The Great Western with the South Wales. 

The Sheffield and Manchester with the Great Grimsby. 

The Manchester and Leeds with the Liverpool and Bury. 

The Great North of England with the Middlesborangb and Redcar. 

The Neweastle and Darlington have offered to purchase the Pontop 
and South Shields at par, and the Durham and Sunderland at 37, 108. 
per share, but both arrangements are as yet incomplete, although the 
Durham and Sunderland have consented. 

The Caledonian have amalgamated with the Clydesdale Junction, 
and guaranteed 6 per cent. to the latter, including 120,000/. paid 
for the Pollock and Govan Railway, and are to participate in the pro» 
fits above 6 per cent. on the united stock. 

The North Wales with Chester and Holyhead. 

The Ozford and Rugby with the Great Western, as also the Mon- 
mouth and Hereford. 

The only remnants of the new infusion of last Session which are 
left with any degree of independence, are—the Kendal and Winder- 
mere, the Cockermouth and Workington, the Newport and Ponty- 
pool, the Wear Valley, the Sonthampton und Dorchester, the Riche 
mond (Surrey), the Leeds and Thirsk, the Shrewsbury, Oswestry and. 
Chester, the Lynn and Dereham, Lynn and Ely, Ely and Huntingdon, 
the three latter having a common source and interest. 

The lines of the Session of 1845 for Iretand are, Irish Great Wes- 
tern, Londonderry and Coleraine, Belfast and Ballymena, Dublin and 
Belfast Junction, Dundalk and Enniskillen, Cork and Bandon, Great 
Southern and Western, Waterford and Limerick, Newry and Ennis- 
killen. These being unexecuted have remained comparatively inde- 
pendent, although attempts have been made to form alliances of the 
Dublin and Belfast with the proposed Great County Down Company, 
the Dundalk and Enniskillen with the proposed Irish North Midland 
and Belfast Junction and Dublin and Drogheda line, the Great Southern 
and Western with the proposed Irish Great Western (Dublin to Gal- 
way), Wexford, Carlow aod Dublio Junction, Killarney Junction, and 
pnmerous other projects in embryo. The Ulster takes an interest in 
proposed Newry, Banbridge and Belfast Junction. 

The lines of Session of 1845 for Scotland were, the Caledonian and 
Scottish Central, Aberdeen, Clydesdale Junction, Edinburgh апа 
Northern, Glasgow, Barrhead and Neilston Direct, Scottish Midland 
Junction, Dundee and Perth, Edinburgh and Hawick, Glasgow, Paisley, 
Kilmarnock and Ayr, many of which were promoted by old companies, 
and have since come into the combination, which is yet in progress, 
as the Caledonian propose to purchase the Glasgow and Garnkirk, to 
lease the Caledonian and Dumbarton Junction to amalgamate with the 
Clydesdale Junction and Pollock and Govan Railway. Ву a reference 
to my former remarks in the previous paper, it will be seen that the 
views of the different Chairmen have been mure than carried out, and to 
an extent that could not then һауе been conceived to be at all possible. 
The opinion of the Board of Trade against the amalgamation of the 
Liverpool and Manchester, although overruled by Parliament, is 
shown to have been dictated by sound sense, and the passing of the 
Act to restrict the powers of selling or leasing, contained in some of 
the railway bills, is a matter of imperative necessity; and now that the 
Lords of the Council are to act for themselves, and not to leave this 
most important affair to those who are leagued with the interest іп 
which they have to adjudicate, may have a very different effect than 
із anticipated by the new chairman of the Eastern Counties, when he 
exclaimed, “thank God that we have a House of Peers." The rea- 
son of the one member who voted for the London and York line may 
not yet be futile, “that one individual possessed the control of 600 
miles of railway.” А 

The spirit of combination has also affected the new projects, and 
many have united their interests. This union is not always for good, 
but serves to cover the retreat from abortive schemes. The following 
are some of the new alliances:—the West Riding composed of Leeds 
and West Riding Junction, West Yorkshire and Huddersfield, Halifax 
and Bradford Union, to become stock of Manchester. and Leeds if the 
Act be obtained. The West Lancashire amalgamates with Southport 
aud Euxton Junction—the Boston, Newark апа Sheffield with Not- 
tingham and Mansfield; the Evesham Valley with Warwick and 
Cheltenham Junction; the Birkenhead, Manchester and Cheshire with 
Birkeuhead, Lancashire and Cheshire Junction; the Leicester, Tam- 
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worth, Coventry, Birmingham and Trent Valley Junction is composed 
of the late Leicester and Birmingham and Leicester and Tamworth; 
the Northumberland and Lancasbire Junction is composed of the late 
Newcastle, Durham and Lancashire, and Manchester, Liverpool and 
Great North of Eagland Union, Newecastle-upon- Tyne, Edinburgh aud 
Direct Glasgow Junction are amalgamated or composed of the late 
Newcastle-upon-Tyne, Hawick, Edinburgh and Glasgow Junction, and 
Newcastle and Carlisle and North Tyne Junction; the Cheltenham, 
Oxford and Brighton Junction amalgamated with the Cheltenham and 
Oxford; the Scottish Western and Scottish Grand Junction have 
coalesced, the former to receive 108. per share premium, or option of 
remaining in the united company; the Glamorgan Central, late Daf- 
fryn, Llysar and Port Cawl unite with the South Wales. 

“In reference to the position of the established companies previous 
to the year 1840, when the first act of combination took place by the 
sale of the Chester and Crewe line to the Grand Junction, it is to 
be observed, that they were content with arrangement of a less per- 
manent character, which simply consisted of two classes, viz., toll- 
paying and toll-receiving ; the latter was adopted by the Grand Junc- 
tion, London and Croydon, Manchester and Birmingham, North Union, 
and Bolton and Preston, and the former by the London and Brigliton, 
Londen and Croydon, Manchester and Leeds, Manchester and Bir- 
mingham, Sheffield and Manchester, and South Eastern. These ar- 
rangements coatinue in practice yet, and are in my opinion much pre- 
ferable for the public and the shareholders than the present extensive 
fever for amalgamation, and issues of new stock for the benefit of the 
directors and large capitalists, at the expense of the small holders, T 
have no doubt but that the inhabitants of Caledonia һауе shown their 
usual caution in entering into arrangements less permanent than 
amalgamation. In the case of the Glasgow, Barrhead and Neilston 
Direct, the Glasgow and Greenock work the line, and the Glasgow, 
Kilmarnock and Ardrossan are to pay toll. 

The position of the railways at present has heen compared to the 
Houses of York and Lancaster, in the battles of the Red and White 
Roses, and indeed there may be said to exist only two companies, the 
East and West Coast Lines. The capital expended on lines open is 
Т0,327,2641., and south of the parallel of London we have the South 
Western, 95 miles, 4,853,000/.; South Eastern, 92 miles, 9,000,0007, 
nearly ; London and Brighton, 41 miles, 8,000,000], nearly ; North of 
London, the London and Birmingham, 370 miles, 143,000,000/.; the 
Great Western, 95 miles, 5,000,0007. ; Eastern Counties, 136 miles, 
6,000,0007,; Midland, 403 miles, 102,000,000/.; the Manchester and 
Leeds, 70% miles, 3,000,0007,; the Sheffield aod Manchester, 40} 
miles, 11,000,000/., and tbe residue is made up from the following, 
Chester and Birkenhead, Stockton and Darlington, Newcastle and 
Carlisle, Maryport and Carlisle, Lancaster and Carlisle, Preston and 
Wyre, Norfolk, Taff Vale, Glasgow, Paisley, Kilmarnock and Ayr, 
Edinburgh and Glasgow, Glasgow, Paisley and Greenock, Dundee and 
Arbroath, Arbroatb and Forfar, Dublin and Kingston, Ulster, Dublin 
and Drogheda. 

The following old lines may be said to be ont of the market for 
speculation, being guaranteed dividends by other lines, Northero and 
Eastern (London and Greenwich); Bristol and Exeter; Bristol and 
Birmingham; Great North of Eugland ; Hull and Selby; Lancaster 
and Preston. There is another class of line to which tbe old con- 
tribute a portion of the capital, the Lancaster and Carlisle; Cale- 
donian; Trent Valley; Manchester and Buxton; Manchester, Bury, 
and Rossendale; South Devon; Chester and Holyhead; Newcastle 
and Berwick. Аз to the effect produced by the new lines of 1545, 
it has only drawn the old combination into closer alliance. "The 
territory of the South Eastern is apportioned, the Great Western and 
South Western have their limits assigned. Тһе Midland and the 
Mancliester and Leeds have agreed to an armed neutrality. The 
Great London and Liverpool, with а capital paid up of 15,000,000/. 
nearly, bas been formed out of discordant elements. Тһе pugnacious 
Trunk Line (Ше Croydon) has been swallowed up in victory over its 
more extensive neighbour the Brighton. These changes have not 
been effected without some instances of special injustice; aud the 
cliairman of the Eastern Counties says, “һе was not afraid of the 
monetary system of the country: money merely passed from hand to 
hand ; but the aystem was one which tended to the ruin of the little 
and exaltation of the great.” What think you of this, after the cool 
proposal for the abrogation of “The Eastern Counties PERPETUAL 
Five per cent. Stock?” Itis a great pity that no directors have as 
yet moved for an едш division of what was in hand, and allowed 
Ше shareholders to seek their remedy, they (tlie directors) retreating 
through the loop-hole of resignation, or ceasing to be qualified, 
having parted with their shares. Among the instances of injustice 
that now occur to my mind are the Midland Counties 20/. shares, or 
amalgamation with the North Midland being cut down to 2/. shares, 
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after being guaranteed 6 per cent. But the ‘crowning mercy” of 
Worcester feld was the return of the deposit by the Birmingham 
and Gloucester Railway, after a guarantee of 5 per cent.; ond we 
may exclaim with Shakspere. “What’s in а name?” when we find 
this example really called “The Worcester Deviation Line.” The 
directors, on being remonstrated with, reply, “there was no alter- 
native.” Amongst the other means of annoyance to the small holders 
of shares, are those with preference or guaranteed dividends on the 
quarter shares in Taff Vale, 3 per cent stock. The Glasgow, Paisley, 
and Greenock ; London and Croydon, thirds ; Midland, fifths; Preston 
and Wyre, halves; and the Clarence “ Government preferential laan 
shares.” The nbove аге а preference class of shares in each com- 
pany. Those wherein the whole shares of a company are gnaran- 
teed by another have been previously noticed. Another source of 
annoyance is the consolidation of shares, after being issued into a 
lower nominal amount, as in the London, Brighton and London, South 
Western, and London and Croydon companies. In conclusion, one of 
the effects of the great number of new companies of the session of 
1845 is to cause the old companies to create shares with deferred 
interest and deferred calls, as the Manchester and Birmingham, and 
Manchester and Leeds, and Great Western, to issue shoals of scrip 
for extension, as the South Eastern 289,000 in one lot. In fact, 
policy, not honesty, is the present order, and what can a shareholder 
do in an account of 15,000,000/, as ascertaining whether a dividend ia 
bond fide or not. The playing off directors or shareholders against 
each other, as in the London and York case, is injurions to both, and 
will probably end as did the fight of the famous Kilkenny cats. 


ATMOSPHERIC RAILWAYS. 


518 —There is опе part of tbe Evidence given before the Parliameptary 
Committee on Atmospberic Railways, which I wish to notice ; I mean tbe 
contradictory opinions of Dr. Robertson (710), and Mr. Stephenson (1588), 
оп the maximum velocity question. Recent experiments seem to shuw 
that a greater velocity than Mr. Stephenson expected has beea obtained, 
but of that I shall nut at present say anything, I merely wish to show that 
both Mr. Stephenson's evidence and Dr. Robinsuu's are partially true, іп 
respect to their tbeoretical views, and that Dr, Robinson is quite right in 
bis principles, but bas led Mr. Stephenson wrong by taking a most un- 
fortunate example. 

Let f be the accelerating force on the train of which the mass із M. 

РЬ = (Бе pressure of the atmosphere оп tbe area of the piston. 

p=the pressure of the air in the partially exbausted tube on the same 
area. 

R,=<that part of the resistance which is independent of velocity. 

Tt, —tbat part of the resistance which does depend on velocity. 

The reason far this separation of tbe resistance into two parts will ap- 
pear directly. 

Then we bave M f/—P —p— К, — Rg. 

When the velocity is a maximum M f'—0, and R; is а constant, (because 
tbe velocity is constaut), 

SP—R,—R,—p. 

And therefore p must be constant, or tbe gauge is stationary. 

Therefore when the velocity is constant, the gauge is stalionary. 

Mr. Stephenson says—“ when the gauge is stationary, the velocity is 
constant; but this, the couverse of the preceding deduction, is not true; 
and he was led into error by supposing the proposition to be convertible; 
for if p be constant, M f=P —p — R, — R,- a constant —R,, and bere, 
where R, is a function of the velocity, we know that И by no means fol- 
lows, as a necessary consequence, that the velocity is uniform—e. gr. 
tbe equation of motion of a body falling in air is 

Б fda 2 
M а-к) ог Mf=a constant — K (velocity)? 
And іп this case we know the motion is accelerated up to a certain point. 

Mr. Stephenson then is wrong in concluding from a stationary gauge 
that the velocity of the train is nt its maximum, thougb be was quite right 
in expecting that when the velocity was maximum, the gauge would be 
stutiunary ; it being evident that the gauge may be stationary when the 
velocity is iacreasIng—but it must be so when tbe velacity is greatest. 

Dr. Robinson stated what was perfectly true, but unfortunately took an 
unpractical case, (he supposed р--0), and this Mr, Stephenson did not fail 
to notice ; but if he bad said—suppose the air in Ше tube to be kept con. 
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stantly at such a pressure that the gauge indicates 25 inches—then it is 
clear that the train will be accelerated till the opposing resistance, which 
іпсгеавев with the velocity is such as to be equal to the remaining part of 
the effective forward pressure, and therefore while the train is being thus 
accelerated, Ше gauge will have been stationary. 

If you think this worth ioserlion in your valuable Journal, I shall be 
very glad. И is a plain instance of a case where the mere turning the rea- 
soning into the form of an algebraic equation and applying the most simple 
principles of dynamics, we are enabled to see clearly the reasons ої dis- 
agreement between two such distinguished mea as Dr. Robinson aud Mr, 
Stephenson. 

І remain, your obedient servant, 
М, Cowie, 

College for Civil Engineers, Putney, Oct. 29. 


THE DECADENCE OF CLASSIC ARCHITECTURE. 


Humano capiti cervicem pictor equiaam 
Juugere si velit, et varias iaducere plumas, 
Undique collatis memhris, ut turpiter atrum 
Desinat in piscem mulier formoaa superne, 
Spectatum admissi 1isum teneatis amici? 


No one who has observed the modern history of architecture ia this 
country can have failed to notice the growing preference in popular 
estimation of the medizval to the classic styles, whereas in the last age 
all great public buildings were erected, or were professed to be erected, 
after the Grecian or Roman models, А(1һе present time, those forms of 
construction are perpetually supplanted by pointed architecture, and 
seem in a fair way to fall into desuetude, It will form by no means an 
unprofitable inquiry to examine how this change in the public taste has 
been brought ahout, and to consider whether the effects which it promises 
will he advantageous or disadvantageous to the true interest of archi- 
tecture. 

The Georgian era had one leading characteristic, which marked alike 
the literature, fine arts, politics, manners, and even religion of that age. 
That distinguishing feature was a hideous, unmeaning formality. The 
same feeling that produced the rythmic precision of Pope, the polished 
heartlessness of Chesterfield the sesyuipedalia verba of Johnson exhibits 
itself with equal distinctness in the artificial, ungraceful extravagancies of 
court costume, the polished inanity of court sermous, the cold, unfeeling 
despotism of court politics, aud the studied and laboured barbarism of 
court architecture. 

In au age like the present, not only unmarked by this state-formalility, 
but avowedly and distinctly opposed to it, it is not to be wondered at 
that architectural taste has been affected by the great and general change 
in the “spirit of the times," What a clear, unambiguous reflex of this 
spirit of the times is uniformly exhibited by its architecture! The severe 
effective lines of Norman architecture—the simple majesty of the lancet 
style addiug to the boldness of the preceding style the graces of more 
laboured oraameat—the polished and perfected beauty of the Decorated 
Period—and the over refinement of the Perpendicular, in which art, losing 
the freshness of youth, lapsed into formalism—what are these mutations 
but exact transcripts of the genius of the successive generations that 
produced them? They are, so to speak, of so many chapters of monu- 
mental history, written in stone, the mason and cunning artificer being the 
faithful chroniclers. 

In like manner do we trace the successive changes of the feelings of the 
Greeks in the successive changes of their modes of construction. The 
pages of Aristophanes do not give a clearer insight into the Grecian mind 
than do the Temple of Theseus and the Parthenon. The imperfect imi- 
tation of the Greek styles by the Romans again is exactly characteristic 
of a less refined and intellectual people. The monolithic structures— 
the cromlechs and cairns of the Druids, the eternal pyramids of Egypt, 
the fantastic minarets of St. Sophia, the idal-caverns of Elephauta, the 
aboriginal temples of Yucatan, all tend to confirm the same principle, that 
the pervading genius of nations finds an exact and trustworthy exemplar 
ia the spirit of their architecture, 

It is unnecessary to multiply proofs of this ; they will naturally suggest 
themselves to every careful observer ; and besides, it is very easy to find 
reasous for the national feeling being thus typified by the natioual architec- 
ture. There will therefore be no difficulty in coaceding that the priuciple is 
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universally true ; and if so, it will operate ia our time as much as at any 
other. This being granted, the truth is no longer merely speculative апа 
theoretical, but assumes the greatest practical importance—it becomes a 
matter of the highest and most direct interest to the architect to ascertain 
what change is likely to be produced in architecture by the change of 
popular feeling. For if we have succeeded ia conviuciog the reader that 
the premises here assumed аге somethiog more than mere fine-spun 
theories, and actually contain practical and homely truth, it will he seen 
that the permanent fame of the architect really and truly depends on 
applying the theory to existing circumstances; for if his taste run ove 
way, while the public spirit is inevitably moving in the opposite direction, 
he may be quite sure that his fame, if he get any, is transitory, and will 
certainly soon be forgotten. 

Take, for instance, the works of Sir John Soane. The adulation of 
academies, the compliments of kings, the popular plaudits, have now 
ceased, Тһе people cannot now discover that excelling heauty in a style 
that entranced the preceding generation. Admiration has lapsed into 
indifference, and thea sunk in contempt, and the works of Soane, at the 
very moment we write, are exemplifying the principle we have assumed, 
and are being destroyed, to make way for (it is hoped) a better, because a 
purer, architecture. 

The change of feeling which has produced this disregard for the works 
of Soane had only begun to operate in his day; it has acquired more 
strength in ours, and will, it may be predicted, gain still more hereafter. 
The progress of education among the people has given them a purer and 
more definite taste, a greater love of philosophical accuracy than they have 
heretofore possessed. Ав far as шеп can judge of their own times, we 
шау say that the present age is by far the most generally reflective and in- 
tellectual that has hitherto been known in the world. There is now a widely 
spread knowledge of accurate science, or at least a love of it, and withal 
there is a stroog feeling of poetry, a love of the beautiful. The present 
age is not a merely utilitarian one—there is, on the contrary, a general 
reverence for the fine arts—only the advancement of science has taught 
people to apply severer tests to all the arts, including architecture, than 
they have hitherto done, and to demand that they be philosophically 
accurate, 

Now, both Grecian and Christian architecture possess (when exhibited 
іш their purity) this philosophical accuracy. Neither, therefore, is it in 
itself disqualified from gratifying the taste of the present age on this score. 
The other great popular feeling which we have mentioned (love of beauty) 
is also satisfied by both styles alike, so that we may safely conclude that 
neither intrinsically contains anything repugnant to the spirit of the age. 
But if we can show that one of them, nt least, has never been philoso- 
phically treated in this country, that the attempts made to impress ou the 
Grecian the characteristics of the medieval modes are essentially un- 
philosophical, we shall have at once assigned a perfectly satisfactory 
reason for Ше decadence of classic architecture. 

The distinction between the two styles of architecture recognized in 
modern Europe is marked with sufficient clearness. The oue suars to а 
great height, and abounds in lofty vertical lines; the other attains but ап 
inferior altitude, and abounds in prolouged horizontal lines. Тһе one 
loves the complexity and combination of dissimilar parts, the other, sim- 
plicity, symmetry, and unity of outline. Тһе one exhibits itself by deep 
shadows, the other by strong lights.* The one is essentially picturesque 
(in the artistic sense of the word), the other is statuesque. The one is 
the offspring of а wild and fertile faucy, the other is the production of 
disciplined and scholarlike art. The one is imaginative, Ше other iutel- 
lectual ; the uncontrolled sweetness of Shakspere's versification, and the 
studied perfection of Milton's metre, do not differ more than do the modes 
of expression in Christian and classic architecture. 

1n all these characteristics (and the professional reader will suggest many 
more) the spirits of the two styles are widely different ; but they are some- 
thing more Шап different—they are antithetical—directly opposed to each 
other. The Pointed architecture is the exact antithesis of the Greciau. 
We must therefore, if we have succeeded in convincing the reader thus 


* It is uot here meant to he denied that the Greeks produced effecta by alternatioos of 
light and shadow, but their alleruations were not nearly so great ог во frequent as those 
ot the Christian architects. They have no;projecting transepta with dark angles, no huge 
huttresses —their mouldings and the capitals of their columna are сопуех, aud never have 
the deeply-cul recesses of опг own styles. Their alternationa of light and shadow are aot 
abrupt, they avoid rapid transitions, sudden coutrasts, bold projections, and salient ao- 
gles; the shadows melt away into light hy aoftened and delicate shadiug.— Respectiag 
the characteriatic distinctions of mouldings, it might have been added iu the text, that 
vertical mouldiogs are almost (perhapa eotirely) unknown in true Grecian architectare, 
whereas iu Gothic they greatly predominate, and the horizontal, where they occur, take 
their character and form from the vertical, 
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far, bring him to this important practical conclusion,that any attempt to im- 
press оо the one style the characteristic features of tbe other is inconsistent 
with what we have termed philosophical accuracy io architecture, and there- 
fore is uot calculated for the taste of the present age. Ifa building is to 
be characterised by its prolonged horizoutal liues, its vertical liues must 
be, so to вревЕ, subdued ; both cannot predominate. Again, if a building 
is to be distiuguished by strong contrasts of light and shade, by deep 
recesses, and a dim religious light, it is certain that we cannot impress 
upoa it the fentures of a style in which none of these characters exist. So 
also, if we determine on producing effect by combination of varied parts, 
by the complicate groupings of numerous towers und transepts and but- 
tresses and pinnacles, by the composition of architectural members of dif- 
ferent sizes and form, we must give up all idea of producing edifices dis- 
tinguished by simplicity, unity, and perfect congruity of desigu—the 
expression, as it were, of one single idea, developed hy itself, distinctly, 
separately, aud completely, And this is what we meant by calliug 
gothic architecture picturesque, and Grecian archicture statuesque, 

On these grounds, it seems incentrovertihle that the Italian style, aod 
that koowa by the name of Louis XIV., whatever other merit they pos- 
sess, do not cluim Шай of philosophical accuracy. Іп Шеш we discern au 
attempt to do that which із, in the very nature of things, impussible—to 
give to one of the two great styles of architecture the characteristic 
beauties of the other. Now this attempt arises from the natural idea, 
that if we combine the beauties of both styles, we produce а result more 
beautiful thau either; and if it had happened that the two species of 
beauty were only diflerent, and not ahsolutely autagonistic, then, iudeed, 
it might perhaps have beea possible to succeed іп tlie attempt; but as it 
is,it seems literally beyond all human power, because it requires the 
comhinpatiuu of principles which are essentially discrepant. 

Another reason which may be assigned for the comparative failure of 
the moderu semblances of classic architecture,and which may likewise be 
attributed to the want of philosophical accuracy, is the employment of 
archictural members for services wbich, it is evident from their forms, 
they were never intended. The slightest exawination of a Grecian pedi- 
meut slows at once its original purpose—that of forming the gable-end of 
the roof. It is obvious from every feature of the pediment that that was the 
purpose for which it was designed. It is admirably and perfectly adapted 
for this use aod no other. And did there exista doubt as to the accuracy 
of this opinion, it would be at once cleared up by the fact, that the 
original inventors of the Greciau pediment (who might be supposed hetter 
acquainted thao ourselves with the true design of their iuventioo) uni- 
formly used it for the purpose alluded to, and for no other; so that we 
are irresistibly brought to tbis conclusion, that if a pediment be stuck 
трой the flat square front of a building, or if anything be built upon the 
pediment, or by the side of it, to destroy the idea of its beiug the end 
of the maia roof, or, if it be used merely to cover a siogle door or wiu- 
dow, it is applied to a purpose for which it was never intended. 

Agaiu, we see, from tbe form of the column, that it was intended hy the 
designers to support aud bear up a building (гош the ground. Its base 
seems clearly made fur Ше purpose of effective support проп the earth, 
and its capital to bear safely and conveuieutly the parts restiug ou it. 
The whole form is exactly suited for strength aud suPPuRT, so that if a 
column be employed as wiodow-mouldiog, or if it be hoisted on to the 
first door of a building, we at once see tbat itis not a main und essential 
suppurt of the edifice, aad is, therefore, totally out of place; or if it be 
used to support a pigmy statue at a great height in the air, we see that it 
is applied to а purpose for which its strength and dimensions are ridicu- 
culously disproportioned. . 

The quotation by which the preseat article is headed, though very trite, 
is choseo as accurately expressive of the main object which we have now 
in view. If, says the motto, the buman head were united to tlie neck of a 
horse, and the plumage and members of all sorts of animals were col- 
lected to form опе figure, the result would be a ludicrous absurdity. The 
application of the quotation to the subject before us seems perfectly ap- 
posite. 

Aa anatomist will tell you that the human leg is au admirable contriv- 
ance for the use to which it is applied—the support of the body. There 
are an infinite number of beautiful contrivaaces to render it perfectly ade- 
quate for this purpose, but its beauty wholly depends оп its fitness for the 
place it occupies. If the humaa arms aod lega were tu change places, 
if the former grew from the hips, the latter from the shoulders, they would 
have lost, we imagiue, all claims to admiration ; and yet, surely, we are 
guilty of equally great absurdities, when we place columos, which ought 
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to be ihe maia supports of edifices, in sitnations where they cannot dis- 
charge that office. The building up of a hoge column to support a little 
Statue secms no less ап absurdity than would be the supporting the humaa 
head on a huge leg, the other members being got rid of. A gigantic 
columu standing by itself, appears no less ridiculous than the building of aa 
architectural leg iu the air, and the sticking of a pigmy column on the front 
of a building, inidway between the roof aud the ground, seems aa philoso- 
phical as the attachment of a dwarf resemblance of a leg to the breast or 
back. 

If these views be correct, and they are not hastily adopted, we must 
come to tlie couclusion, that much of what we call our classic architecture 
morc reseinbles the distorted fancies of a feverish dream, thun the cobe- 
reat thoughts of a healthy miod. To say that we are ina position to do 
as the Camden Society have done, to coudemn the classic styles in toto, 
is ridiculous, for the great majority of the people of this couniry have 
never yet seen a pure specimen of Grecian architecture. We do not sup- 
pose, for iustance, that any one will assert that there exists such a speci- 
теп іп London. То do во, he must be prepared to assert one of these two 
things—either that there is some building in London of classic archi- 
tecture, in which the pediment is obviously the gable end of the roof, 
aud in which the roof is supported from the ground by the columos— 
or else that the building ia to be pronounced Grecian, if particular mem- 
bers of that style be employed irrespectively of their proper uses. 

There never was a fallacy more iojurious to architecture than the 
sophism—“‘ De gustibas non est disputandum." There may be, indeed, 
a wide rauge aud liberty allowed in matters of taste, but there 
must be a limit sumewhere. Where can that limit be better placed 
than as a barrier to overstepping all reasonable analogy, aud the “ mv- 
desty of nature.” The great mass of the people may aot, perhaps, judge 
of architecture by the abstract principles which we have here feebly at- 
tempted to express, but the impressions produced on their minds, though 
iudependeot of logical deduction, will be adverse to all architecture in 
which antagonistic effects are combined, and individual members are 
applied {о purposes for which they were never intended. There is in us 
all an universal admiration of fituess, consistency, and order, which arises 
from the contemplation of the works of nature ; and this inherent faculty 
will, wheo the trammels of usage are overcome, be applied to the exami- 
nation of works of art, The criticism will be applied by the great mass 
of the people instructively, unconsciously almost, and indepeadeatly of all 
set rules ; but, being based on the natural faculties of the miud, will lead 
to conclusions, which, as far as they extend, will be as iacontrovertible 
as those of the profoundest and most mature judgment. 

The practical conclusion of the whole argument is this—that if we 
would restore classic architecture to its first purity, we must adopt from 
the Greeks, not ошу their forms, but their modes of applying them, Ап 
edifice made up of members heaped togetber in utter defiance of 
their original purpose, is no better than а monstrous abortion—aa 
architectural Frankenstein, Тһе combiaing, or rather confounding, to- 
gether of columos, pilasters, cornices, pediments, windows, aod balus- 
trades, to make up un elevation, is a method with which we may be fa- 
miliar, but the Greeks knew по such indiscriminate process. Such cou- 
struction may produce a gorgeous, but is incapable of pure effect, And, 
as we һауе said, itis only by purity of effect that we cau hope to ге-ез- 
tablish a national taste for classic architecture, 

We again repeat boldly, that this purity has aot been hitherto attained 
in our own couutry. The lover of architecture who looks for the first 
time on the Madeleine, at Paris, feels at once that he has found what he 
hitherto sought їп vaiu—a pure speciman of Grecian art, There is an in- 
definable seusation— we know not what name to give it—a certain ad- 
mixture of awe aud admiratiou, which is always produced in a refined 
mind at the first sight of an edifice of perfect architecture. That im- 
pression is iafallibly produced by the first sight of the Madeleine. Тһе 
chastened simplicity of the design, aad the perfect congruity of the parts 
produce that feeling of uumixed pleasure which ia our own couniry is 
afforded by medizval architecture alone, We have, indeed, buildings, of 
pseudo-classic architecture, (that is, buildings іп which certain features of 
classic architecture are mingled together irrespectively of the proper ap- 
plication,) which, by their magnitude aod elaborate confusion, pruduce a 
certain feeliog of amazement; and, coupling with this feeling the preju- 
dices of custom, and the rather vague architectural notions of our fathers, 
we come to persuade ourselves that such huildings are beautiful, or, at 
least, we profess as much, for the sake of orthodoxy. After the Made. 
leine, the edifices which perhaps come aearest to the Greek form are the 
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Walhalla, at Ratisbon; and іп our own country the Town-hall, at Bir- 
mingham. But in both these buildings the disproportionate magnitude of 
ihe sub-structures on which they are raiaed, or rather hoisted, shows that 
ihey were built rather in imitation of Grecian art than from generous 
sympathy with its real spirit. 

If we would rival the Grecian architects, (and why should we not 
not bope to rival them?) we must do it, not by servile copyiag of indi- 
vidual forms—not by slavish adherence to precedent, but by becoming 
thoroughly imbued with the very essence and feeling of Greek art. We 
must think and feel as felt and thought the architects of the Acropolis. 
We must make our desigas as simple and uncomplicated as were theirs 
(leaving the effects of beautiful complexity to medizval art). We must 
put back our columns and pediments into their right places; above all, 
we must make our knowledge systematic and exact—we must reduce 
our practice to the accuracy of a science by first learning, and afterwards 
exemplifying, the PHILOSOPHY OF CLASSIC ARCHITECTURE. 


THE NEGLECTED FOUNDER OF THE RAILWAY SYSTEM. 
(From the Railway Review.) 


lu our last number, we published a letter from a highly intelligent cor- 
correspondent, on the subject of the neglect with which Thomas Gray, the 
founder—the great genius, who not only originated the railway system, but 
pointed out the mode by which it might attain perfectibility, has been 
treated. In consequence of the appearance of that letter, we have received 
sundry communications, together with the pamphlet above referred to ; each 
and all proposing certain stepa to be taken, with the laudable object of res- 
cuing from undeserved indigence, and from the still more depressive feeling 
of neglected desert, the declining years of а man, the bald and vigorous 
conceptions of whose genius have been the source of wealth to thonsands ; 
of employment to millions; and who has laid the foundation of a new 
Scheme of industrial prosperity, not only in this country, but ia every other 
region of the civilized globe. 

We have been much struck by the perusal of these communications, and 
give them in their original shape; but, from a conviction that as their 
autbors wrote with a greater degree of knowledge of Mr. Gray’s claims than 
is shared by the railway public, we fear their somewhat indignant recla- 
mations would have an effect the reverse of what they intended. Nay, 
must we confess it? We ourselves, though, in the dim vista of past years, 
remembering the name of Thomas Grey, as the piooeer of the railway 
movement, were uutil lately wholly unaware that he was not only un- 
rewarded, but that he added one more melancholy example to the long list 
of men of genius, whose prophetic apirit meets with contumely and neglect 
in their own day, and whose transcendant talent is only appreciated when a 
life of poverty has closed in a premature grave. 

Too often does it happen, that “tbe dull cold ear of death" is for ever 
8006 to those praises which, if early bestowed, might have stimulated the 
energies, not merely of luckless inventors, but of bundreda of others, who 
now, from prudential motives, avoid a divergence from the beaten common- 
place tracks of life, lest they also share the fate of those predecessors to 
whom monuments of marble have been awarded when dead, though bread 
has been denied tbem when living. But, whilst we admit this to be a la- 
mentable truth, we at the same time deny that there is any want of libe- 
rality or generosity in the British public. It is true, many a man of ori- 
ginal genius has seen fortunes reaped fram his ideas, whilst he himself has 
gone wholly unrewarded ; hut it has geaerally arisen from the circumstance, 
that he has not poasessed the mechanical or commercial ability practically 
to carry out those ideas, and adapt them to the existing state of society. 
This latter qualification, in the eye of the historian and of the reflective 
man, will necessarily be of inferior merit ; hut, in the eye of contemporaries, 
itis obvious that it cantains within itself the elements which command 
business and pecuniary success. Each qualification deserves its reward, and 
an ample reward ; and it is not altogether fair that the creative power, wbich 
gave the impulse to all, should he left to perish without its proportionate 
return either in fame or in pecuniary recompense. In these days, all ia 
accomplished by a suhdivion of labour; and were the claims of Thomas 
Gray fairly known, we are sure that no meau petty jealousy on the part 
of engineers or projectors of railways would interfere hetween his deserved 
claims and their long-protracted remuneration. The Britisb public is essen- 
tially noble іп its impulses; liberal and generous to the last degree in its 
actiona; though properly cautious and prudent in forming its decisions. 
We submit the claim of Thomas Gray as it is submitted to us; if it will 
not bear strict scrutiny, we sball be the first to protest against it; but 
ifit will—if it be, what we believe it to be, undeniable—then are we sure 
that the railway publie, who have hitherto shown themsclves the most 
liberal and generous of the various sections of the British commercial com- 
munity, will nat suffer the great founder of railways to close his eyes in 
poverty, leaving his family to those rough chauces of life from wbich the 
genius of their projector should fairly have rescued them. 
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To our brethren of the presa we appeal, to assist our efforta in making 
Mr. Gray's case known. Neither of Mr. Gray, nor of Mr. Wilson, of Haar- 
lem (the writer of the pamphlet), have we the slightest personal know- 
ledge. The pamphlet of the latter bears intrinsic evidence, however, as 
highly favourable to the heart of the author, as it ia complimentary to the 
genius of ita subject, Mr. Gray. 

The author of the pamphlet has spent the greater part of hia life abroad ; 
and in Germany, Holland, and Belgium, finding the name of Gray quoted as 
a high authority on the continent, naturally, on revisiting England, after a 
lapse of some twenty-six years, expected to find that Gray, if he had not 
made a fortune, was at least looked up to as a consummate railroad autho- 
rity. On the contrary, he finds bim in the position which he thus describes. 
With great difficulty Mr. Gray was traced to Exeter. “There,” says Mr. 
Wilson, I бой him still writing upon railroads, although he can no longer 
afford to publish. The author, inventor, of the railway system is actually 
condemned to waste his invaluable capacity, his energies and information, on 
the uncertain, scarcely compatible, occupation of deating in glass on com- 
mission, aud trading with glaziers. His good wife may, probably, have 
often had occasion іп repeat the queries she formerly addressed to bim, 
when so deeply and exclusively occupied with his railway cogitations, 
“What good will result to you from your scheme for travelling by steam, 
with tbe civilisation of the world, and the benefit of buman kind, which are 
to be the consequence >” 

After giving a variety of details, which alike confirm our view of Mr. 
Gray's comprehensive and prophetic genius, and of the ability and judg- 
ment with which he digested all the details of his vast plan, and which only 
make us regret that he had not consulted some practical man of business to 
introduce them earlier and more effectually into action, the pamphleteer 
thus concludes his remarks :— 

* [ learn, with deep regret, from himself, and во I think will the publie, 
that a man such as T have briefly described, a man of whom it may be said 
in railway science, as of Sir Christopher Wren in architectural,— 


** Monumentum si quieras cireumspice;” 


that such a man із left to vegetate how and as best he may, in obscurity, 
and with means no less precarious than scanty, іп the midst of those 
magnificent worka which have arisen, and are still rising. all around him, 
and of which no man living, I believe, can truly say but himself, I am 
the creator of all. [ndependently of the great railway system, of which he 
is the author and inventor, of the years painfully spent іп bringing it 
to perfection, he expended years more as a railway teacher, writer, lec- 
turer, in bis own country, informing the pnblie mind, combating public 
prejudices, achieving public convictions, and enlisting public sympathies 
in favour of the railway system and railways; and all this unaided, and at 
his own cost of time and means. Не has laboured incessantly for more 
than a score of years, but what has he gained? Ав 1 have before observed, 
he has sowed, but others have reaped profit, honour, and all. At least T 
shall have the satisfaction, as this pamphlet sees the light, of vindicating 
his rightful possession of the honour; but how, where, by whom, is he ta 
be reimbursed what should have been the Поп” share of the profit? In 
my conviction, it is the bounden duty of the government, of which you, sir, 
are the worthy head, to repair its own neglect, and the wrongs of fortnne, 
to a anhject whase name and fame are public property, aad will be claimed 
as such by posterity if the present generation remain passive. I think, 
moreover, that the obligation upon railway campanies and their proprieta- 
ries is no less stringent. Every pound invested, and every dividend re- 
ceived, besrs the coinage of Thomas Gray. The railway mine is his dis- 
covery, and they but the workers, who should be too glad to pay toll aud 
seigniorage. 

Mr. Rowland ТІШ has been rewarded mnnificently for his Penny Postage 
scheme. The public gained a million, but the revenue lost so much. by 
this reform. With all its advantages, the policy of the reform is still a 
question, though I need not discuss it. But what are the advantages of 
penny pastage, in comparison to the railway system ?—but as the mole 
hill tothe mountain. Тһе latter creates millious upon millions, and gives 
bread and employment to hundreds of thousands directly, indirectly to as 
many more. It assists revenue instead of discounting it. It acceleratea 
the march of mind, no less than of industry. It is the creator of wealth, 
whilst it economises its use. It tends to equalise conditions, to redress the 
overhearing ascendancy of great capital and capitalists; to raise the humble 
and the labourer in the social scale, whilst from rank and station it detracta 
none of their due, ОҒ agriculture, commerce, manufactures, it is already 
become the corner-stone of the economical fabric;—of national safety and 
defence, the right arm. 


Roman Remarxs.—The remains of a Roman villa, of considerable extent, 
have been recently discovered near Wheatley, Oxtordshire, and aome excavations have 
heen made under the direction of Dr. Bromet, a member of the Committee of the Archro- 
logical Institute, All that has yet been made out is а hypocaustand a bath. Drawiozs 
ot these have been made by Mr. Jewitt for the iastitnte. These remains are distant about 
a mile and a half from the Bishop of Oxford, at Cuddesdea; his lordship has taken much 
interest in the excavations, and has requested Dr. Buckland to superintend the con- 
tinuance of them, 
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COLLEGIATE AND OTHER HALLS. 


In some of the various notices of the New Dining Hull of Lincoln's 
Inn which have lately appeared, опе or two other structures of the 
kind have been referred to by way of comparison, and for Ше purpose 
of thereby affording a better idea of its magnitude, and showing what 
rank it is entitled to hold on that account alone, independently of its 
architectural merits. We have endeavoured to improve upon the 
hint so thrown out, by drawing up a tolerably full list or table of the 
principal “ Halls," with the addition of one or two that are now in 
ruins, and also a few modern banquetting or other publie арагі- 
ments, which rival or approach the others іп spaciousness. We 
have given them precedence, not according to chronology, but ac- 
cording to their respective lengths, as being the simplest and most 
convenient arrangement. Their united. dimensions, (length and 
breadth), or areas ia square feet, are exhibited in the fourth column 
of tlie table. These areas, it should be observed, include the space | 


| 


| 
| 


The third column ia incomplete, for we have not been able to state 
the height of the hall in every instance: neither is it just now in our 
power to fill up the last column of particulars, as could be wished. 
Probably some of the readers and correspondents of the Journal will 
aid in supplying deficiencies, or will correct auch inaccuracies as 
they may happen to discover, for, thongh we have been at no small 
pains to ensure exactness, errors, though unimportant vnes, there may 
nevertheless be; or, should they be able to furnish information as to 
the examples here omitted, the communication of it will be a favour. 

This Table might be considerably extended, not only by other home 
examples, but by several foreign ones also. We give, however, 
only one or two of the latter, as deserving notice, on account. of their 
extraordinary vastness as single rooms when roofs are not supported 
by any columns. 


behind the screen (where there happens to be one,) at Ihe lower end ү, НОШ 
of {һе hall, but is exelusive vf oriels. | 
м — ———— — _————————————-+-————— —.——————.————— — ——— 
Length. | Breadth. | Height. Каш MM Remarks. 
| 
Westminster Hall 238 68 83 16184 | Fine timber raof, large window at N. and S. end, and windows on sides. 
Christ's Hospital 187 ol 47 9537 | Aflattish ceiling, with arched timber beams. Windows (nine) only on 
| south side. Screen at east end. 
St. George's, Windsor Castle 180 32 50 5760 А flattish arch ceiling, (nine) windows on south side. 
Guildhsll, London 153 48 55 6846 | Partly modernized. Large window at E. and W. ends. 
Lincola’s Inn, New Hall 120 45 62 5400 Fine timber roof. Two oriels, E. and W., at N. end. 
Christ Church, Oxford ЗЕ 40 50 4600 Fiae timber roof. Oriel. Two &re-places. 
Arundel Castle 115 55 4025 
Trinity College, Cambridge 110 40 50 4100 | Timber roof. Two oricls. 
Hampton Court 106 40 60 1210 ' Fine timber roof. (Five) windowa on N, and S. sides, and oriel at S. E. 
| angle. Screen at W. end. 
Middle Temple 190 44 50 4400 | Rich timber roof, in Elizabethan style. Oriel on N. and S. tides, at W. 
| end. Screen at E. end. 
Lambeth Palace (now the Library) 98 38 3594 | Timber raof. Oriel on W. side. 
Waterloo Hall, or Gallery, Windsor 95 46 40 4970 | Style partaking of Elizabethan. Clerestory. 
Raby Castle 90 36 3240 | 
Wadham College, Oxford 82 35 97 2870 | 
New College, Oxford 18 35 40 2730 | 
Lincoln's Inn, Old Hall Ж A 2272 | Timher roof, 
Gray’s Inn 68 ' Oriel on N, side. 
Croeby lall 69 27 38 1863 Restored. 
Warwick Castle 62 35 25 2170 | 
Bishop’s Palace, Wells 115 59 34 6785 | See Pugiu's Gothic Examples. Second Series, 
| 
DESTROYED OR IN RUINS, 
Eltham 101 36 | 52 3636 | Fine timber (chesnut) roof. Two oriels, N. and S. at West end, and Ете 
other windows on N. and S. sides. 
Richmond Palace 100 40 4000 
Ragland Castle 64 28 42 1792 | See Pugin's Gothic Examples, Second Series. 
Croydon Palace 38 56 17 | 2128 | Timberroof with plain arches. 
MODERN HALLS. 
St. George's Hall, Liverpool 161 75 75 12075 | Lighted hy lunettes over the entablature, 
Birmingham Town Пай | 140 5 65 9100 | |) iai order in pilasters, with eleven windows between tbem on each 
side. 
Exeter Пай, $tzand 138 60 48 8280 | 
York Great Assembly Room 110 40 42 4400 ' Corinthian, in two orders; lower one forming a peristyle of 44 columns, 
| with 17 intercolumns on each side, and буе at each eud,—upper one in 
pilasters between the windows of the clerestary. 
Whitehall Banquetting Room, now 
Chapel 110 $5 57 | 6050 
Victoris Hall or Gallery, New Palace 
of Westminster 100 45 | 4300 
Freemasons’ Пай 92 43 60 3936 Eight Corinthian columns on N. and S. sides, 
Egyptian Hall, Mansion House 90 59 60 5310 | | 
Banquetting Hall, Goldsmiths’ Hall ;0 40 30 2800 | The Gallery over screen at S. end increases the length to S0 feet. See 
| Plan, &c., “Civil Engincer," Aug. 1844. 
Moscow, Great Exercise Housa | 544 162 | 88128 | 
St. Petershurg, Riding House | 335 88 | 29480 | 
240 50 ' 19200 


Padua, Salone di Ragione 
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ST. SAVIOUR’S CHURCH, LEEDS. 


We copy from the Leeds Intelligencer an account of the new church 
recently erected in Leeds: we have, however, made one or two omis- 
sions in the extract. Тһе original abounds in scriptural allusions, 
makes a vast parade of the piety and humility of the founder, and 
contains a redundant description of the window paintings. These 
passages are superfluous in an architectural notice, and need not be 
reprinted. The language in which they are couched certainly tends 
to confirm a suspicion that the founders of the new edifice had in 
view the propagation, not of the doctrines of the church simply, but 
of a particular form of them, and that form too which is least accept- 
able to the great majority of the members of the church. With this 
opinion, whether accurate or inaccurate, we ourselves have little to 
do except in examining how far the motives of the founders have 
tended to the introduction of architectural features which are not те- 
quired by architectural propriety of the institutions of the rubric. 


St. Saviour’s Church, Leeds, of which the foundation was laid on the 14th 
of September, 1842, was consecrated on Tuesday, Oct. 28, the Feast of St. 
Simon and St. Jude, by the Lord Bishop of Ripon. 

Тһе style chosen is that which is acknowledged to be ibe most perfect 
form of Gothic architecture—the decorated style. The plan is uniform. The 
chancel is 42 feet long by 16 wide. The nave is 60 feet in length, by 20 feet 
in width. Inthe centre are four piers, from which will spring, when the 
church is completed, a central tower surmounted by a spire, rising to the 
height of 280 feet. "The transepts are short, in order to bring the whole of 
the congregation as much as possible within compass of the voice of the 
reader. There is a lofty porch on the north side, which contains the font. 
Besides this entrance, there is a western door, and a door to each of the 
transepts, and the small priest's door, giving access to the chancel. The 
chancel is separated from the rest of the church by a carved oak screen of 
most elaborate workmanship. There is an ascent of one step from the body 
of the church into the chancel, and the altar is reached hy three more steps. 
On the elevated part, are inserted in the wall, oa the south side, tbe sedilia 
and piscina, of carved stone of most chaste and elegant workmanship. The 
details of the former are principally chosen from the Percy shrine, in Bevcr- 
ley Minster. The piers of the nave, dividing it into five bays or compart- 
ments, are plain, hut exceedingly light and elegant. Above them is a clere- 
story, with five triple windows. The roof is of plaister coved—and consists 
of five compartments. The whole of the internal carving is not finished. 
The stone blocks are left, which will allow the church to receive the suhse- 
quent enrichment. The same may be said of the exterior, which presents 
at present rather a naked appearance, from the absence of pinnacles, and the 
long corbel tables left in plain blocks. On the gables of the chancel and 
transepts are three beautifnl floriated crosses; and the western end is sur- 
mounted by a bell gable, with very elaborate details, which has been finished 
as a specimen of what the whole of this kind of work throughout the church 
will be when the design is completed. The ohject of the founder, it is un- 
derstood, was, as far as the limited meaus allowed, to do well what was able 
to be done, leaviag the work purposely uafinished, to be completed either hy 
himself, if God should give him the means, or perhaps by another generation. 
The doors are of massive oak. The pulpit is of the same material, and the 
prayers and lessons are read from an elegant lectern, bearing upon it the 
emblems of the Fonr Evangelists. The seats are of deal, stained aud var- 
nished, and are all in the form of moveable open benches. ‘They are secured 
in their places by large pieces of cork let into the feet of the bench, which 
by friction prevents any pushing of the bench from its position without the 
application of considerable force. It is intended that all the windows shall 
be filled with stained glass of the richest description. 

The chief merit of the church consists in its proportion and general effcct, 
which, though it is not of very large dimensioas, give a grandenr to it totally 
different from the effect produced in so many modern churches, which have 
great pretensions to beanty, bnt are rather pretty models of churches than 
noble and imposing edifices. It reflects the highest eredit on the architect, 
J. M. Derick, Esq., of Oxford. The painted glass was executed by Mr. 
O'Connor, late of Bristol, now of London; and the screen is the work of 
Mr. Vincent, of London. 


Respecting Ше architecture of the edifice, not having seen it, nor 
possessing any information materially more explicit than that given 
above, we can offer no decisive criticism. One or two points may 
however be noticed. In the first place, it is clear that the object of 
the architect has been the construction of a building in exact rmita- 
tion of the ancient Christian model. To this feeling only can be at- 
tributed the introduction of the piscina and sedilia, members nowhere 
mentioned in the rubric, as far as we are aware, used in our churches, 
and of which most churches are deficient without any perceptible 
difficulty in the due performance of the liturgy. And yet with this, 
to say the least, unnecessary adherence to precedent, we have stained 
and varnished deal imitation-oak seats and plaister ceilings, two of the 
vilest disfigurements which could possibly exist in an edifice profess- 
edly of Pointed architecture. These sham deceptive materials, these 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[DecEMBER, 


tricks of architectural “shabby gentility,” are strangely inconsistent 
with the anxiety about “sedilia,” “ piscina,’ *'lecterns," “ floriated 
crosses,” and “ moveable open benches.” 

A local paper states that 260 clergymen in white surplices attended 
atthe consecration. The following is from the Standard:—“ The 
church itself was to have been named “The Church of the Holy 
Cross ў? but the Bishop refused his consent. It was built in the 
form of a cross. The chancel, in which the} Communion Service is 
separated from the rest of the church by “a carved oak screen of 
the most elaborate workmanship ;” the people being thus shut out 
from one part of the service. “Тһе altar is raised on three steps.” 
“Tn the wall on the south side are the sedilia and piscina, of carved 
stone, of the most chaste and elegant workmanship.” The windows 
alone are to cost 7,000/., a sum which would have sufficed to build 
another church!” 


IRON AND WOOD STEAMERS. 


Within the last few days some iateresting experiments have been made 
оп the Thames, tending to elucidate the question of the comparative merits 
of iron and wood steam-vessels. 

We lately noticed the experimental trips of the iron steam-ship Vigilante, 
built at Blackwall by Miller, Ravenhill and Co., for the Spanish govern- 
ment, and intended to be employed as a guarda costa. Since then a wood 
steam-vessel, of the same dimensions, and desigued as a sister ship, called 
the Alerta, bas been launched from the yard of Mr. Wigram, and fitted by 
Miller, Ravenhill aud Co., with a pair of oscillating eagines of 120-horse 
power. The Vigilante having heen sent to Cadiz, the Alerta, in the recent 
trials, could not be laid alongside of her, but she was pitted agaiost the 
Madrid, a бое new iron steam-ship, built and fitted with beam-engines of 
140-horse power, by Miller, Ravenhill and Co., for the Peninsular and 
Oriental Steam Navigatioo Company. The latter performed, in still water, 
at the rate of nearly thirteen miles an hour; tbe Alerta, though a beautiful 
vessel, and made up with great care, was coosiderably slower; in fact, 
slower by fully a mile and a-half in an hour. But the most interesting 
fact developed by these experiments is, that the speed of the iron sister 
ship, the Vigilante, having the same quality and amount of engine power, 
and intended for the same service, is from two and a-half to three miles an 
hour greater than that of the Alerta. "This is mainly attributable to the 
difference of material, iron aad wood; but in part also, doubtless, to the 
superior form and proportions of the Vigilante, which is one of the noblest 
ships of her class that ever left the Thames. Supposing it possible to 
augment the power of the Alerta, without addition of weight, so as to give 
her the same speed as the Vigilante had whea tried under similar circum- 
stances in the river, it would require an addition of at least one hundred 
and fifty horse nominal power. This shows, at all events, the great supe- 
riority of iron over wood for river vessels of right form and proportions. 
With regard to sea-going vessels up to a certain tonnage, it is the opiniun 
of practical mea that iron cau be made іп all respects as seaworthy as 
wood, and we think so too; but as we have said before, we have our 
doubts as regards heavily-armed ships of the largest class, 

The Madrid, as our readers have been already informed, will be placed 
hy the great and interprising company to which she belongs upon the sta- 
tion between Ceylon and Hong-Kong, for which she is admirably adapted. 
She is a splendid vessel in every sense of the word—ia form, strength, 
fittings, and embellishments. Нег burden is 141 tons builders’ tonnage, 
о. M.; her length over all is 170 feet; between the perpendiculars, 160 
feet; breadth at the paddle-boxes, 24 feet; extreme breadth, 28 feet ; 
depth of hold, 15 feet; draught of water, 10 feet. Perhaps it may be re- 
gretted that her power is not greater ; we thiuk she should have had 160 
instead of 140; nevertheless, we are persuaded, after a close inspection, 
that she will perform the work her owners intead her for, aud add to the 
well-earned reputation of her contractors. 

lo speaking of this vessel it is oaly an act of justice to remark, in con- 
clusion, that itis an additional proof, after the many others afforded by the 
Meteor, the Prince of Wales, the Ondine, the Elberfeld, Vigilante, &c., of 
the correct perception as to form, and the good taste and mature judgment 
of Mr. Pasco, who designed the whole of these noble vessels, and who is 
oue of those who are silently but materially contributing ta the improve- 
ment of naval architecture. This is a class of men who make no parade 
of their services, bnt yet are valuable promoters of scieace, and render the 
most important services to their country and the world.— Railway Director. 
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ATMOSPHERIC RAILWAYS. 


ABSTRACT OF THE EVIDENCE BEFORE THE COMMITTES OF THE NOUSE 
OF COMMONS, 


(Continued from page 312.) 


Stoppages—On the Great Western line five minutes are lost by stopping 
at a stutivn, besides the time duriog which the train is stationary. Tustead 
of a delay of five minutes, a stoppage on an atmospheric line would not 
amvunt to more than a minute aud a half. The diflerence between the 
fast and the stopping traios ou the Great Western Railway consists not so 
much in the actual speed as in the loss of time aud speedy stoppages— 
un delay which would be caused by stoppages ou a long atmus- 
pheric line, running frequent trains, with a single line of tube. А double 
set of engines would go far to meet the difficulty, a double line of tube 
would remore witness's objection altogether. Average length of the stop- 
pages nt the first-class stations on the London and Birmiogham line— 

“nson, 

b uM bids stations upon the Birmingham line, the average loss 
of time in stopping is about five minutes; that is, not that the actual 
stoppage is five minntes, but the time lost in stoppiog, and also in gaining 
the velocity agaio, is буе minutes. To take two engines, vue runaing hy a 
station without stoppiog, ара the vther stopping, they would he five 
minutes apart atthe end of their Journey ; the practical effect of every 
stoppage is a loss of ahout five minutes, қ f 

Upoo the atmospheric principle the speed is recovered more rapidly 
than the locomotive, after stopping, if the vacuum he raised —(Stephenson.) 

Each train must stop a short time at every crossing station, tv allow the 
vacuum to be made—(Cubitt.) 


Stopping of Trains.—On the atmospheric plan, if a train overshoot the 
statiun it can be brought back by a small capstao. Experiments were 
made in pulling up a train rapidly acd within a short distanee ; it can бе 
effected more readily than with a locomotive train —(Samuda.) 

In the case in which the piston carriage on the Dalkey line started 
without the others by accident; it was stopped by the break—( Gibbons ) 


Traffc.—On the London and Birmingham line about 2,000 toos аге 
carried daily ; on a siogle atmospheric line over the same ground 7,900 
tons could be carried —(Samuda.) 

On the Dublin aod Kingstowo line, the resultof a greater frequency of 
trains bas been a greatly increased number of passengers. While the 
number of passengers has doubled, the expenses have only increased one- 

th—( Berg in. 
pa E. system could not he adapted to a railway of consider- 
able traffic, say the London and Birmiugham line; main objections to 
such application of the system—( Bidder.) J | 

“Мг, Samada commences by taking the costof working 15 traios per day ; 
now upon the London and Birmingham the oumber of passenger trains is 
14 trains at this moment, and there are three goods traius besides, there- 
fore there аге 17 trains a day, of whieh three consist of goods ; and on the 
London and Birmingham the passenger trains take 120 tons, and the 
average of the goods trains is 160 tons. Опе hundred and twenty tons 
useful weight?—That is the weight of the carriages and passengers, uot 
including Ше eogine; I would observe that that is the weight of the 
passenger trains, but there are large goods trains which have to be pro- 
vided for. Оһ the opening of parliament the traffic is almost all towards 
Lvaduo ; the traffic is all coming in one direction, and the balance is there- 
fore destroyed. The same takes place when Parliament is adjourned ; 
the traffic all travels in the opposite direction ; the consequence is that they 
have frequently (о send up 50 or 60 empty wagous to establish the 
balance. Or during the Doneaster races?—Yes; but here Mr. Samuda 
assumes tbat I5 trains will only do the work, aod those trains are to work 
night and day, and only one man to a train. Now one пао to large trains 
is not sufficient; nor do I think it would be sufficient оп the atmospheric 
principle for an ordinary train, hecause ope man, having no assistance 
frum the engine to stop the train at the station, or iu ease of obstruction 
проп the line, could not stop the train in all cases by means of the break. 
I know a сазе in point: wheo I was at Dalkey they used three breaks, 
with the rails in the very best condition for stopping the train, and when 
the vacuum was applied the train was all but starting off; it moved ouce 
ог twice and then stopped again ; and to suppose that under the circum- 
stances you could seod a train with one mao, and ensure the stoppage of 
that train in case of emergency, is an opinion which 1 sm sure по persoa 
practically acquainted with railways wvuld entertain ; therefore I should 
treble that number to commence with. Then Mr. Samuda takes the con- 
sumption of coal for the 30 trains, 1}!опза day. Аз | stated before, oa 
the Dalkey Railway itself, the consumption for the day trains was t |. 
Now, us regards the London and Birmiogham line, yuu could not carry ou 
the traffic of that railway by day only, you must liave night trains inevi- 
tably; therefore, instead of 1 1d. per train per mile, you shall assume the 
consnmption of the eugine at three tons per engine. If you take it, without 
adding anything for extra expenditure, at three tons per engine per diem 
for 39 engines, that makes a consumption per anuum of 40,000 tons in- 
stead of 18,000; and I say that that must be the consumption of coal io 
respect of the multiplicity of trains. Then Mr. Samuda takes his coals at 
9: a ton, Now where із he to get bis coal at 9s, a tun I do not know. 
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That company pay 24s. for coke ; whereas, if they could get coal at 93., 
they could make their coke nt 16s, Therefore, if youtake 9s. as the price 
at which they cun get coal, you ought to give the company credit for coke 
at 109. But if you take it nt that which I consider is the price of coal, 
aud you take my quantity of coal, you will find, that instead of 8,0002., the 
cost of fuel проп the London and Birmingmam will be 28,0007. per annum, 
Then this estimate is based altogether, so far as I can comprehend it, upon 
the assumption that on the London and Birmingham, engines of the same 
power as those vn the Dalkey would work the traflic of the line. Now 1 
thiuk | can show that that is quite out of the question ; if you run 15 trains 
a day, whether you гип them every hour, or ut whatever interval you run 
them, you must he subject to the same inequality of trains that you arenow 
snbjeet to, and you must therefore have a power adequate to convey һе- 
tween London and Birmingham the heaviest trains that you may have to 
convey, combined with the worst state of circumstances, that is, a high 
wind. Now, assuming that you must provide for passenger trains of 120 
tons weight, you must be ableto take that 190 tons weight up the steepest 
incline on the line, and һе adequate to meet the resistance from wind. 
From the experiments which I have tried myself, І have ascertained that 
the resistance may he increased upon the Loodon and Birmiagham Rail- 
Way to 101Ь. per toa, that the engines have had to overcome that; if you 
take 40lb. per ton, and take the gross loud as 190 fons, you must have a 
tractive power equal to 4,5001). Now assuming that you had the power 
to raise the vacuum to 21 inches, and will require a tube of 22 inches 
diameter, instead of 15, nod require ап engine of 500-horse power, that is, 
250 commercial power, instead of 80 or 90, and with less power than that 
you never сап carry on the traffic of the London aod Birmingham line; but 
the moment yon increase Ше engipes, and increase the tubes, you increase 
the fixed charges; you increase all the fixed working expenses to a certain 
extent commeosurately. And if you were to make any addition commen- 
surate with the scale of working expenses, you would find, even taking 
this as the basis, that that would make the actual current expenses of the 
London and Birmingham altogether, upon the lowest calculation upon the 
atmospheric system, very much exceeding what they are now paying for 
their whole locomotive establishment. But the question has been mooted 
of carrying the enormous traffic of the London and Birmingham Railway 
upon a single liue. Now I have considered that; іп fact I have had it 
before ше for the last 12 mouths, and the conclusion that I have arrived at 
is, that во person acquainted with the nature of that traffic, with all the 
circumstances attending it, would entertain that opinion for a moment, for 
this reason, they have 14 passeoger trains per diem, and the amount of the 
goods traflic is about 800 tons per diem, They have just commenced a 
new system; they have now arranged to carry coals at 1d. a too per mile, 
and they expect 500 toos a day from one colliery only ; they have effected 
a great reduction io their traffic, not only as regards passengers (whieh it 
may be reasonably anticipated, aod in factthey do anticipate, will produce 
а corresponding iocrease in their traffic), but they have also reduced their 
таг for goods, and any system which will provide for a less tonnage than 
2,000 tons per diem upon the London and Birmingham, would, I think, be 
altogether admissible. You have then to consider that you have to provide 
for 2,000 tous a day, in addition to t4or 15 passenger trains a day. Then 
again they аге goiug to open new branches, Тһе Northampton aod 
Peterborough is about to be opened. The Leamington branch is just 
opened, The Trent Valley Railway is to come in at Rugby, and another 
will come in at Coventry, and there is a branch coming iu at Hampton, 
The London and Birmingham line will therefore һауе five or six railways 
working into it, all of them bringing in traffic of different sorts requiring 
different treatment, aud all that trallic would have to be arranged upon a 
single line of railway. It would be impossible in this place to point out 
how all those trains would clash with each other; but if you took any time 
table and endeavoured to work itout, yuu would find that you could not 
carry on this traflie without every train upon a single line making 10 or 12, 
or 20 stoppages, and the consequence would be, that you would make the 
London and Birmiogham, instead of a fast rail waw, one of the slowest in 
this country, besides which, the questivu of collision would come into the 
account. It is perfectly true that I see по difticulty їп having the trains to 
meet where the stations are, but there is no means that one сап contrive, 
there is no meaos that it is possible for humau ingenuity to contrive (if it is 
а self-acting apparatus, so much the worse), but which must depend at 
last upon the traio arriving at a particular moment, and at that moment in 
its right position. Now that regularity has never yet been attained on any 
railway in this country.” 

Trains.—It is the direct interest of the owners of an atmospheric line to 
run frequent trains, as nearly all the expenses are the same whether they 
do so or not—( Samuda.) 

The number of carriages to cach train would be reduced, rather than 
the numher of trains, to suit the traffic. Trains might be rua on the South 
Devon line conveniently each way every lialf-hour—( Brunel.) 

On the Loadon and Croydon line trains will he started every half-hour 
—(Cubitt.) 

Tubes.—The diameter of the tube on the South Devon line is 13 inches, 
Upon the London and Epsom the diameter is 15 inches. On the South 
Devon line the tubes vary in size and the engines iu power, accurdiug to 
the nature of the cvuntry—(Sumuda.) 

Means by which a train could pass at full speed from опе part of a tube 
to another of a different diauict:r—( Brunel.) 
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Detailed statement of the length, diameter, and cuhical contents of the 
maia tube and braach—( Bergin.) 

Contract and preseot prices of theirontube. Leagthand weight of each 
pipe. Mode of suppartiag and fixiag the tube—(Samuda.) 

« Тһе coatract prices we eotered into for the Croydon Railway were 
71. 158. per ton for the pipe. The length of each separate pipe is ten feet 
ia the clear; it weighs L cwt. a foot. А foot is cast on the pipe, under- 
neath the socket, aod that is laid on the same trausverse sleeper which 
supports the chairs of the rail at the spicket end of the pipe; the pipe is 
turned, aod is fixed into the board part of the next socket, so that the pipe 
is supported every 10 feet." 

The distance of the eagine from the tuhe oa the Dalkey line is a great 
disadvantage. И is more prudent, perhaps, to begia with sections of three 
miles, but the alternate engine at six miles could do the work. Ifthe 
leakage could be preveated there would be ao lass of power in a section uf 
six miles, but more time would be expeoded ia produciag a vacuum.” 


Vacuum.—Ecoaomical vacuum to work at is at a pressure of 7lb. to the 
square inch—(Gibbons.) 

Explauatiun of the process by which it is proposed to produce a half- 
vacum io the pipe by meaos of a large tank rapidly emptied. There 
would be ao danger of the taak falling in from the pressure of the atmos- 
pheric—( Brunel.) 

“І propose to build, ia masonry, ап air reservoir, about equal to the 
contents of the whole section of the pipe, and to pump the water up into 
that reservoir by the engine power, which 1 have, and then allawing that 
reservoir to empty itself with a head of 20 or 25 feet of water, will, of 
course, exhaust the pipe at once ta half-vacuum, or seven pounds upoa the 
inch, aad that will eaable me to fill the pipes mare quickly, aud will save 
a great deal of the first leakage; it will enable me to fill the pipe more 
quickly, aod will also enable me, if I wish to work it again at the same 
time as the engine, to exhaust with twice therapidity that I could do with 
the engine alone. If the reservoir were eqnal to the size of the pipe, the 
emptying of the reservoir would produce what is commonly called balf- 
vacuum, supposing there were no leakage. I should make the reservoir 
a little larger. I propose making the reservoir a third larger than the pipe. 
A reservoir of about 25,000 cubic feet. Of very rough materials ; the 
sides of rough masonry, and the top of brick work. There will be ao 
danger, from the pressure of the atmosphere, of its falling io; that pressure 
is equal at tbe mast to 30 feet of water, and there will be no difficulty ia 
makiog a reservoir that will stand a pressure of 30 feet outside of it. I 
think it is an affair of 3004. or 4001. All the engioes upon the Plymonth 
Jae have also small auxiliary engines, of 10-horse power; our engines 
consistiog, in fact, of a pair of 40 aad a pair of 10 ; all those 10-horse 
engines might be at wark constantly, both pumping the water for the 
boilers and pumpiag the water up into the reservoir, and doing the ordi- 
nary work at Ше station." 

Witness found his objections to the asmospheric system from the fact of 
the power required to obtaia a higher vacuum iocreasiog іп а much greater 
ratio thaa the vacuum prnduced—(Stephenson.) 

Have yvu drawa up any table upon that subject? —The number repre- 
seating the power would be 4 I-horse power upou the piston. What horse 
power on the engine ?—The pressure would be in proportion to the horse 
power; whea the barometer staads at 9 ioches the meao resistance npoa 
the air pump is 4 1 pouods ; I may state that that is not a theoretical cal- 
culation, but one made from actual experiments; therefore there is no 
hypothesis involved in this. From practical experiments we are told that 
57-horse power is necessary to produce that result; viz. to raise the 
vacuum 9 inches?—]t is very probable. Take 18 ioches, what is the re- 
sistaoce іп that case? —There the average mean pressure is 6:3, therefore 
the horse power will be та the таба of 4:5 to 6:3. Eighty-seven is the 
horse power that is put dowa in the table which has heen given in, there- 
fore you double your power without doubling your hoarse power?— Yes, 
up to that point. There is no loss there; on the contrary there is a gain. 
If you go on to 20 inches; the resistance of the air-pump is 9 7. There 
again you have acquired a greater result with a less proportivoal exertion 
of power ?— Yes, that is the exertioo of power арпа the pump, and so you 
go ой till you get near the ead of the scale; you gain in point of power, 
so far as the mere working of the pump is concerned, but the power ex- 
pended ia the pump is not the power given out to the train, aud that brings 
me back to the same position which I took originally; this is not the 
ру of power that is given out to propel the piston in the tube which 

raws the train along, this is merely a representation of the quaatity of 
power necessary to drive the pump; bnt (ће second question follows, what 
proportion of that power is given out to the train, aad that is the whole 
questico, upon which I helieve I differ essentially from other engineers. 
I think the differeace arises from canfounding the power generated with 
the power given out, By the power given out you meaa the power use- 
fully exerted ?—Yes, the proportion between the power necessary to work 
the pump and the propartiou of that power applied to the train gets worse 
and worse as you gn өп increasiog your vacuum. Between the vacuum 
pump aud the traia all the leakage exists, and there it is that I differ from 
those who maintain that they get all the power generated for the propell- 
iag of the train; it is perfectly clear that, if there be айу leakage at all, 
the power represented by the air-pump does not give you aay true repre- 
sentation of (he power given out to the train, because the whale length of 
the valve exists between the опе and the other. The 18 inch vacuum 

will carry double the load that the піпе inch vacuum would ?—That is the 
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difficulty. If the pipe lying along the railway were hermetically sealed, 
and the traia put aloogside of it, and ao leakage took place, that position 
would be perfectly clear ; but inasmuch as between the power exerted by 
the engine, that is, the air-pump, aod tle power givea ont to the train, 
there is a valve, which is the promineat imperfection of the system; how- 
ever beautifully in theory it may be overcome, still there it stands as the 
prominent imperfectioo, and ove which affects all calculations made upon 
this; and aay opiaioa therefore based upon the power given out by the 
pump must be fallacious, because it takes no account of the leakage. 
Supposing the valve to be propped open just before the train, the pomp 
would require the same power to work it, aud the traia would not move at 
all; the same power, therefore, would be exerted upoa the pump, aad the 
traia would ant move ап iach. Supposiag yon had a traia t0 tons weight, 
and a 9-iach vacuum was sufficient to carry that traiu forward at the rate 
of 10 miles аа hour, if you iacreased the weight to 20 tons aod obtained 
а vacuum of 18 inches, would nat the sustained vacuum of 18 inches coa- 
tinue to carry forward that train at the same speed per hour?—If you 
sustain the vacuum at 18 iaches it would, hut the difficulty is ia sustaining 
that vacuum, because as the vacuum rises the leakage is iacreased. 
When the barometer is standing at 9 inches the leakage is a small amouat, 
but when yau get it up to 24 or 25 it requires the full power of the engine 
to maiotaio that vacuum ; it requires 1000 per ceat. more thaa it requires 
ata smaller vacuum. According ta this scale it requires 56-horse power 
to produce and maintain aine iocbes of vacuum, aad it requires 87-horse 
power to produce and maintain 18 inches of vacuum; you have there 
double pawer praduced ia spite of the leakage of the valve, without a 
doubling of the horse power beiog requisite ?— Yes, but that double power 
would not produce the same velocity, because the leakage has iacreased. 
Though the same amount of power is expended in the air-pump it is not 
given out to the train; for as you increase the vacuum, упо, as it were, 
sever the coonexion hetweea the pump and the train. You mean to say 
this, that if you сап maiutain in the atmospheric maia a vacuum measured 
by 18 inches of mercury, that gives double the power ta the train that you 
have whea the gauge stands at niae iuches?—Clearly, But you say that 
that increased vacuum cannot be maiatained without aa exercise af more 
than donble the power, in consequence of the increased leakage?— Pre- 
cisely. The leakage, as 1 understand, remaios the same; that is, the 
number of cubic feet of air that you get iuto the maia in a certain time 
remaius constaot?—<As the deosity of the atmosphere, But owiag to that 
air expanding you have a loss of power from a certain quantity of air 
of the atmospheric density entering iato the main, which quautity rapidly 
iocreases as the mercury rises ia the gauge?—That is precisely my view. 
As I understand, the maia objectinaa which you have to the economical 
working of the atinospheric power is this, that wheo the vacuum was at 
that degree of height which is necessary for moving large trains, the ex- 
peuditure af power would be so great that the system would become very 
expensive?—Just so. Otherwise, the power applied very directly to the 
work to be done, and is economically aud usefully exerted ?—AÀt low 
vacuums it is.” 

It is difficult to say at what vacuum it is most economical to work an 
atmospheric line; it is aot yet exactly koown—( Cubitt.) 


Valves.—Statemeat of the dimensioos aad of the outlet valve iu the 
engine on the Dalkey liue—(Berzin ) 

Іо consequence ot the large size of the outlet valves, when Шеге is any 
degree of exhaustion within the pump they are compased to so inuch 
pressure from the external atmosphere, that their edges are forced iato very 
close contact with the plate of leather on which they drop, the effect of 
which is, to require a force equal to about 1 1 lh, on every square inch of 
the air-pump piston to lift these valves, in adadition to the force necessary 
to drive the air out; the final result is, that a force of about 8 1 horse 
steam-eagine power is absorbed in opening those valves al ne, in addition 
to the power uecessary to expel the айг. [n the Dalkey pu. p- there are 
two very large valves, 20 inches in diameter, opeoioz by a hinge at one 
side, which must be forced up a considerable distance to let the air out ; 
the Croydon valves are several iu number ; 1 do nat know how maoy, but 
they are smalt valves, seated in the covers ef the аіг-ротр ; they have to 
rise but a small space, and when down form a completely smooth surface, 
both ahove and below ; they have not aa edge resting on a plate of leather, 
to which they would adhere; they are simply conical valves, seated іп the 
air-pump cover, caunterpoised, so that 1 expect they will present nuly a 
partion of the resistaoce of which 1 have spokea. So that two or three 
horse power, iostead of eight, will overcome that resistance ?— Probably ; 
certaioly much less than in the Dalkey pump. There is another evil ao- 
companying those large valves, arising from their great magnitude ; they 
shut with enarmous violence, so great, that арап the very first evening we 
started, some of them were broken within three or four strokes, and they 
shut with such violence as to shake the whole mass of the pump and its 
framework, which weighs several tons. Either Mr. Clegg, or Mr. 
Samuda, or both, were present at the time, aad saw this effect, and they 
added an ingenious apparatus at the back of the valve, which has dimi- 
nished the violeace of the shock, at the same time that it has iocreased 
somewhat the resistance of which І һауе spokea, Тһе valves which were 
originally constructed, we have been obliged to replace hy others two or 
three times, and subsequently we have removed them altogether, and put 
very much stroager, made of Iroo. Those valves we have now worked 
far five or six mouths without any iaconvenience. The steam-engine which 
is nuw working, is that which is known as a high pressure ex pausive and 
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coodensing engine, without а beam; the steam piston acts directly оп a 
crank affixed at one end of the fly-wheel shaft. At the other end of the 
shaft is another crank, which works the air-pomp. The dimensions of 
the eogine are n 34} inch cylinder, 5} feet stroke ; the area of the piston 
is therefore 921} square inches; the mean speed of the engine is 22} 
double strokes per minute; the steam is intended tu enter at 4015, pressure 
above the ntmosphere, and it ia cut off at a variable length from one-fifth 
to nearly one third of the stroke, according to circumstances ; it is cut off 
at a fourth on a meao of all its workings." 

Weizht of Trains.—Allusion to the statement made by Мг, Stephenson, 
that the velocity decreased very rapidly on the atmospheric system upon 
the increase of the weight of the train—(Cubitt.) 

“ Have you seen Мг. Pilbrow’s application of the atmospheric plan ?— 
No; I am aware of the principle of it. Edil not go to aee it, because I 
did not think that 1 could derive any practical information from it. J was 
not desirous of being seen there, lest I should be mude use of to puff oll 
the invention. Мг. Stephenson stated yesterday, that the velocity io- 
ereased very rapidly on the atmospheric system upon the increase of the 
weight of the train, and he gave the committee many details on the aub- 
ject; have you ноу statement to make on that point?— The heavier we 
make а train, the more power it takes to move it. If you attempt to move 
a large train with the same power ns a light оре, of conrse it will be re- 
tarded. That you сап overcome ?— Yes, if we take a locomotive engine 
and а double-sized train, we must fire the engine and water it very ditler- 
eotly to what we should do otherwise; it is just the same іп either case; 
а traia twice as long as ordinary will takea greater force to move it. With 
a locomotive engine you can keep iocreasing the train till the engine can- 
not move it; the wheels will run rouud, and not move over the road at all; 
you must then put on more power to take off some of the load, and having 
doneso you will get оо. When you require iucreased power from a loco- 
motive eagine, do you increase the expense of that power as much as проп 
the atmospheric principle?—Quite, and 1 think rather more, because it 
сап go up any iocline; it must be remembered too, that you have tu add 
all the power necessary to propel the eagioe itself, besides the load which 
it has to draw behind it. That never happeos upou the atmospheric 
system ; whether it is up or dowa the moving force continues the same ; 
while the moving force in the locomotive varies according to the ioclination, 
and the power actually may be all absorbed io moving the engine up ао 
incline, and no moving force may be left to draw the train; whereas in 
the other case the maving force will always keep the same, and you may 
increas the power to aay extent you please. Thetis a very dificult thiag 
todefine; but the moving force which moves the train, and the power 
which impels it, are two ertirely different things. With respect w the 
estimates that lhnve been delivered io, what da you think would be the 
cost per mile of the buildings which are required for the liousing of luco- 
motive engines?—] take 1,000/, per mile for workshops aod tools, and 
2,0007. per mile per plant; that is what I estimate for the London aod 
York; 3,0604 in all.” 

Wooden Rails.—Supposiag the price of iron to keep up, witness would 
be induced to pnt down the wooden rails ; they wonld be perfectly appli- 
cable to the atmospheric system —(Cubitt.) 

Yarmouth und Norwich Railway —Calculation showing the much greater 
expense that would be incurred іп working this line upon the atmospheric 
priaciple—( Stephenson.) 

“The working of this line, the Yarmouth aod Norwich, is let to a con- 
tractor for the amount of 7,0004. per annum : those are the whole of the 
expenses. 1 will take off from that 7,000/. such items of the expense as I 
know he must incur: for instance, the government duty amounted to 8004. 
ң year; that has bceu actually paid. Then there is maintenauce of road, 
I assume that at 70/. per mile, that amonots to 1,400/. ; the salaries of the 
clerks amoont to 8004. ; the working of the carriages is let to Mr. Wright, 
the coach builder, who maintains them at so much per mile ; 1 believe һе 
has 44. per carriage per mile; that would be 6007. ; those are all the ex- 
penses which I assume the contractor is obliged to incur, and which һе 
does in fact incur, and that amounts to 3,6007. ; therefore that leaves fur 
the costs of the locomotives 2,4004. a year, and his profit; but I will as- 
sume that be gets ov protit at all; he bas to do the working of this rail- 
road, 20 miles io length, for 3,4007. a year. If you divide 2,1004. һу 20 
miles, it amounts to 1701. mile for working the line by locomotive en- 
ginea: now this line is through conotry as flat as a bowling-green all the 
way ; there is one cutting of sand near Reigham, and that is all, and that 
was made hecause we wanted ballast; therefore the whole 20 miles may 
be considered as level as this table, being laud reclaimed from the sea 
chiefly ; the cost of working that traflic is 1701. per mile. The works 
would oot have been reduced 1d if it had been constructed in the first in- 
stance for an atmospheric line; it was laid down upon the surface of the 
country all the хау; tberefore assuipiug the cost of an atmospheric line at 
6,0007. a mile, or at 5,0004, the simple interest of that money, at 5 per 
cent., is 2707, a mile, withoot the expense of working the line at all: now 
the cost of working the locomotive line is 1701, a mile; therefore, there 
would be the luss, if you worked the atmospheric system, of the difference 
between 2504. and 1701." 

Іо making the calculation of the expense of adopting the atmospheric 
system, witness did not take a tube of any particular diameter, On a 
line of this description, aod with the same amonat of traffic, a tube of six 
or aeven inches would be quite suflicieat—(Stephenson.) 
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EXPLOSION OF FIRE DAMP. 


Сн®мїслт. Society, Nov. 3.—" А Report on the Fire-Damp of Coal 
Mines, and the Means of preventing Accidents fram its Explosion," was read 
hy Professor Graham. The author bad some years ago examined the gas of 
these mines, with the same result as Davy, namely, that it contains no other 
combustible ingredient than light carburetted hydrogen. But the analysis 
of the gas of the coal mines of Germany, suhsequently published, showing 
tlic presence of other gases, particularly of olefiant gas, rendered n new ex- 
amination of the gas of the English mines desirahle, Тһе gases жеге, (1) 
from a seam named the Fise-Quarter seam, in the Gateshead Colliery, where 
the gas is collected as it issnes, and used for lighting the mine; (2) the gas 
of Hepburn Colliery, whieh issues from а hore let down into the Bensham 
seam-—a seam of сла] which is highly charged with gas, and has been tne 
cause of many accidents; and (3) gas fram Killingworth Colliery, in the 
neighhourhood of Jarrow, where the last great explosion occurred. This 
last gas issues from a fissure in a stratum of sandstone, and has been kept 
uninterruptedly burning, as the means of lighting the horse-road in the mine, 
for upwards of ten years, without any sensihle diminntion in its quantity. 
The gases were collected personally hy Mr. J. Hutchinson, with every requisite 
precaution to insure their purity, and prevent admixture of atmnsphieric air. 
The usual eudiometrical process of firing the gases with oxygen was suffi- 
cient to prove that they all consisted of light carburetted hydrogen, with the 
exception of a few per cent. |t was observed that phosphorus remains 
strongly luminous in these gases, mixed with a light air, while the addition 
of one four-hundredth part of olefiant gas, or even a smaller proportion of 
the volatile bydro-carbon vapours, destroyed this property. Olefiant gas it- 
self, and all the allied hydro-carbons, were thra excluded, Another property 
of pure light carburetted hydrogen, observed hy Mr. Graham, enahled him 
to exclude other combustihle gases, namely, that the former gas is capable 
of entirely resisting the oxidating action of platinum black, and yet permits 
other gases to he oxidated which are mixed with it even in the smallest pro- 
portion, such as carbonic oxide and hydrogen, the first slowly and the last 
very rapidly ; air, or oxygen gas, heing, of course, also present іп the mixture. 
Now platinum black Пай not the smallest action on a mixture of the gas 
from the mines with air. The gas was also inodorous, and clearly contained 
па appreciable quantity of any other combustible gas than light carhuretted 
hydrogen. Тһе only additional matters present were шігореп and oxygen, 
or air; the specimen collected in the most favourable circumstances for the 
exclusion of atmospheric air, namely, that from the Bensham seam, still con- 
taining 0*6 per cent. of oxygen. The gases also cantained no carbonic acid. 
Attention was directed ta the result that nothing oxidable at the temperature 
of the air was found in a volatile state associated with tlie perfect coal of the 
Newcastle heds. The remarkable absence of oxidability in light carhuretted 
hydrogen appears tu have preserved that alone of all the combustible gases 
originally evolved in the formation of coal, and which are stil! found accom- 
panying the imperfect lignite coal of Germany, o! which the gas has heen 
examiacd, This fact is of geological interest, as it proves that alinost inde- 
finitely protracted oxidating action of the air must be taken into account in 
the formation of coal; air finding a gradual access through the thickest heds 
of super-imposed strata, whether these strata be iu a dry state or humid. la 
regard to measures for preventing the explosion of the gas in coal mines, and 
of mitigating the effects of such accidents, Mr. Graham confined himself 
to two suggestions. The first has reference to the length of time which the 
fire-damp, from its lightness, continues near the roof, without mixing uni- 
formly with the air circulating through the workings. Ile found that a glass 
jar, of six inches in length and one inch in diameter, filled with fire-damp, 
and left open with its mouth downwards, continued to retain an explosive 
mixture fur twenty minutes. Now it is very desirable that the fire-damp 
should be mixed as soon as possible with the whole circulating stream of air, 
as heyond a certain degree of dilution it ceases to be explosive. Mr. Buddle 
has stated, ‘that immediately to the leeward of a blower, thuugh for a con- 
siderable way the current may be highly explosive, it often happens that after 
it has travelled a greater distance in the air-course, it becomes perfectly 
hlended and mixed with the air, зо that we can go into it with candles; 
hence, before we had the use of the Davy lamp, we intentionally make * long 
runs,’ for the purpose of mixing the air.” lt was recommended that means 
he taken to promote an early intermisture of the fire damp and air; tbe 
smallest force is sufficient for this purpose; as a downward velocity of a few 
inches in the second will bring the light gas from the roof to the floor. The 
circulating stream might he agitated most easily hy a light portable wheel, 
with vanes, turned by a hoy, and во placed аҙ to impel the air iu the direc- 
tinn of the ventilation, and not to impede the drait. Тһе gas at the roof 
undoubtedly often acts as an explosive train, conveying the combustion to а 
great distance through the mine, while its continuity would he broken hy 
such mixing, and an explosion, when it occurred, be confined within narrower 
limits. Secondly, no effective means exist for succonring the miners after 
the occurrence of an explosion, although a large proportion of the deaths is 
not occasioned by fire, or injuries from the force of the explosion, but from 
anffucation by the after-damp, or carbonic acid gas, which afterwards diffuses 
itself through all parts of the mine. Tt was sugzested that a cast-iron pipe, 
from eight to twelve inches in diameter, he perniauently fixed in every sbaft, 
with blowing apparatus above, by which air could he thrown down, and 
the shaft itself immediately ventilated after the occurrence of an explosion. 
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It is also desirable that, by means af fixed or flexible tuhes this auxiliary сїг- 
culation should he further extended, and carried as far as practicable inta 
the workings. 


DURATION OF RAILWAY IRON.* 


There has been a great deal of discussion and speculatinn during the 
last two years, as to the probable duration of railroad iron when exposed 
to a heavy {гайїс; aud there are few subjects оп which the opinions of 
practica] meu һауе differed more. 

We have, however, at last, the means of forming a very safe estimate of 
the durability of a 561h. to the yard edge rail, when well laid, on an even 
and well-adjusted track. 

The first ten miles of the second track of the Lowell road was first 
brought into use із 1838, after the “ fish-belly rail" had heea found inade- 
quate. The new rail was of the Н pattern—the form now most generally 
approved. 

The following Table shows the number of tons which passed over the 
road, in each year, from 1838, wheu this rail was first used, until July 1845, 
when the cumpaay commenced making extensive repairs : 


In 1838, abont бо 86 60,000 toos. 
1889, .. oe .. 70,000 ,, 
1540, ES .. .. 73,000 ,. 
1841, mm . ос $6,000 ,, 
1842, .. .. .. 91,000 ,, 
1845, .. .. оа 115,000 ,, 
1844, со E Bo 150,000 ,, 
1845, (to Jnly,) .. 96 75,000 ,, 
Total freight, Bo 720,000 
In addition to this quantity, there has heeu transported, 
annually, about 16,000 tons of passengers aad baggage, 
or in seven and a half years бо .. 120,000 
Which makes the aggregate іоппаре about .. 840,000 


One half of this quantity only has passed aver the secoad track, which, 
upto this time, therefore, has sustained 420,000 tous. The question is 
now, what effect has this tonnage produced? Is thetrail visibly injured 
by it? 

The company have relieved us of the necessity of all speculation on this 
point, by taking up several considerahle stretches of this rail in 1144; and 
they are now making still further changes—one about a mile long, near the 
three-mile stoue, and the other about half а mile, near South- Woburn. 
They will be compelled ta make additional renewals this year, and ргоһа- 
bly to change the iron oa the whole of this ten miles iuthe next year. The 
durability of this rail may, therefore, he set down at 500,000 tons. The 
lowest estimate we have ever seen of the power of a goad edge rail, is 
1,000,000 tons. 

Ia 1841 and 1842, the Lowell'company took up 26 miles of the “ fish- 
belly" rail, and laid down a new iron of about 561b. per yard ; some por- 
tion of it was 601b., aud that which they are now using is 63 lb. iron per 
yard. This change of iron cost 121,559 dollars, after deductiag the pro- 
ceeds of the old iron, or about 4700 dollars per mile. 

The new ігор was heavier than the old, which, of course, increased the 
cost of making the change ; but, on the other hand, the new ігор was pur- 
chased while railroad iroa was admitted free of daty, which reduced the 
cost. 

If we make the proper allowance for these two circumstances, we will 
find that the cost of taking up one track of 561b. iron, and replacing it by 
a new track of the same weight, is very nearly 5,000 dollars per mile. 

If we then divide this sum by 500,000 tous, the amount of trade which 
will have destroyed it, we shall obtain one cent per ton per mile for the 
value of the wear of iron on this road, This is a larger result than we 
should bave looked for; but as the company receive more than Jive cents 
per mile per ton for all the freight they carry, they сап айога to renew their 
iron and still make reasonable profits. 


* From the Boston (U. S.) Courier. 


Соххестом оғ Їлєнт лхо Execrriciry.—Mr. Faraday. has announced at 
з meeting of the Council of the Royal Ins'itutien a very remarkable discovery; which 
appears to connect the imponderable agencies yet closer together, it it does not indeed 
prove that Light, Heat and Electricity are merely modifications of one great noiversal 
principle. This discovery is, that a beam nf polarized light is deflected by the electric 
curfent, so that it may be made to ratate between the poles of a magnet; and, as we 
understaad, the converse of this, that electro-magnetic rotatians may he produced by 
the agency of light. Thus the problem, which has disturbed science far a long period as 
to the power of magnetising iron by the sun’s rays, as stated by Mrs. Samerville, Mor- 
richini and others, receives satisfactory elucidation from the indefatigable iodustry of 
Mr. Faraday. Already has he proved tbe identity of machine, chemical, magnetic, aad 
animal electricity; and now, advancing a step higher in the inquiry, he finds the most 
etheres! principle with which we are acquainted capable of prodncing phenomena which 
have hitherto been regarded as tbe exclusive property of pooderable bodies only. Light, 
the sublime sgeot of vision, the sonree of all the beauty of colour, 15 now shawn to have 
seme cloge relation with electricity. 


[DecEMBER, 


FLAX MAN, CANOVA, AND THORWALDSEN.* 


Flaxman in England, and Canova in Italy, carried Sculpture on in the di- 
rection it naw has taken; and their example has exercised a most beneficial 
influence. Both enthusiastic admirers of the antique, and both edueated in 
the study of its beautiful remains, their works are utterly distinct in character, 
expression, and treatment. In same respects, Canova judged more ізде- 
pendently far himself than Flaxman ; but no madern sculptor has entered so 
deeply into the spirit of Ancient Art as our countrymen. His style was 
founded upon its principles, combined with the simplicity of the revivers of 
the art in the thirteenth and fourteenth centuries. Canova adapted the an- 
tique in a modified farm, but he also looked out upon Nature. It may be 
douhted whether Cannva's standard of beauty was sufficiently pure ta cam- 
bine tharaughly with the mare simple and severe excellence of Greek sculp- 
ture. It has been objected, and not without reason, that there is a fantastic 
and somewhat meretricious character about his sculpture, which is nat quite 
consistent with true, beautiful Art. Canova delighted in execution; and no 
artist has surpassed him in richness and luxuriousness of workmanship. 
Amang this master’s productions, the * Theseus,’ some of the Danzatrici, and 
especially his monuments of the Popes Ganganelli, Rezzonico, and Braschi, 
exhibit feeling, grace, fancy, knowledge of form, and exquisite execution, and 
establish Canova’s claim ta be classed among the truly great artists who have 
made Sculpture their study. 

The works of Flaxman have gained for bim an European reputation. His 
illustrations in outline from the Greek poets, aud from Dante, taking them 
as a whnle, place him beyond comparison with any designer, ancient or ma- 
dern. His greatest historical wark in aculpture is a calossal group in marble 
of “ St. Michael subduing Satan;" and Mr. Westmacott said he believed he 
should be borne out һу the best judges of Art in declaring it to be the finest 
historical group of any madern sculptor; grand in perception—simple, yet 
akilfully arranged, in its composition—marked in character— choice іп its 
forms—it realizes all the requirements, all the idea! qualities appropriate to 
one of the mast sublime subjects upon which the art could he exercised. 
Flaxman was also a most accamplished master in the different classes of re- 
lieva. Some of his works of this kind are pre-eminent for treatment of sub- 
ject as well as for techuical skill. Among the productions of Flaxman, so 
distinguished, bis illustrations of the Lard’s Prayer, iu Micheldevar Church ; 
some af his monumental suhjecta іп Chichester Cathedral, and other 
churches; and, in the classical style, his well-known * Shield of Achilles,’ 
and his exquisite compositian af * Mercury bringing Pandora ta Earth,’ were 
particularly described. Casts of some of these were exhibited. Тһе lecturer 
observed, that the successful treatment of relievo was опе of the mast diffi- 
cult achievements in Sculpture. Flaxman was a master in this department 
of the art: Canova eminently failed in it: Flaxman, too, often neglected the 
executive part. In his admiration af the heautiful and expressive in senti- 
ment, he seems to have overlooked, or perhaps underrated, the advantage— 
and, iadeed, it may he said the propriety and necessity in Sculpture, of ex- 
pressing beantiful sentiments by farms of corresponding quality. 

Among the great names which will always be honourably identified with 
the history af Sculpture, is that of Thorwaldsen, a native of Iceland. His 
works are characterized by a firm, energetic style. They are totally free fram 
affectation in point of taste; aad his sculpture always clearly defines its pur- 
pase. Thorwaldsen’s practice extended vver a wide field. One of his first 
warks was a statue of Jason, in which he showed a pure feeling far the sim- 
ple expression and grand forms of the Greek school. llis statue of Mercury 
is alsa conceived in the true spirit of ancient Art. His celebrated relievo of 
the ‘Triumph of Alexander’ abounds with excellences of a high arder. The 
human figure and animals are well grouped, and the style of form and the 
treatment shaw a thorough acquaintance with the best models. There аге 
few who are not acquainted with his charming compositions of * Day’ and 
‘Night.’ Among his larger works, the series of figures fur a church in Co- 
penhagen are particularly deserving of notice. They consist af Christ and 
the Apostles. ‘The statue of our Saviour, of larger dimensions than the other 
figures, is marked hy all the qualities appropriate to the sublime subject. 
Dignity in the pose of the figure, an affecting calmness of expression, a grand 
style of form, great breadth of treatment, and well-managed contrasts be- 
tween the naked and the drapery, stamp this as one of the triumphs of 
Sculpture. The Apostles are remarkable for appropriate character, dignity, 
and a happy disposition af drapery. The influeace of these three artists has 
heen very great. That of Canova seems іо he the least securely established ; 
while the style which characterizes the works of Flaxman and Tharwaldsen 
is gaining ground. Much of Canova’s excellence and charm arose out of 
his own individual taste, which cannat be cammunicated, his mode of treat- 
ing his subjects, and his perfect mastery in execution, in which latter he is 
unequalled. Flaxman and Thorwaldsen have restored Sculpture ta its true 
principles, and have shawn in their own practice that those Principles are 
catholic, universal, and equally applicahle ta deeply-felt subjects of modern 
interest as they were when employed in illustrating ancient mythology. 


(* From Mr, Westmacott’s Lectures at the Royal Institution.) 
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ANTIQUARIAN DISCOVERIES АТ LEWES, 


Strange, indeed, are tbe changes wrought by time and man's inge. 
nuity ; for these relics of nearly eight centuries since have been upturned 
in a work peculiar to our own times—the construction of a railway; nnd 
this by а circomstance purely accidental, and but for which the relics 
might bave rested for many more centuries. The projected line of rail- 
way from Brighton to Hastings, it may be necessary to state, runs through 
a portion of the town of Lewes, or rather through the grounds of the 
aucieot Priory of St, Pancras; and, although it will not materially dis- 
torb the walls, there will yet be a cutting 40 feet wide by about 12 feet 
deep, traversing iu а north-eastern direction from the westeru boundary 
lo the north-eastern wall adjoining the Mount Field. 

Nearly upon this spot, workmau bad, for some time, been removing the 
earth from the side banks of the western roins of the Priory, without dis- 
covering anything of interest; bot, on Monday week, they commenced 
clearing a driftway on the bank of the west side of the remains of the 
Priory chapel, on the high ground. During the day, the workmen found 
а leadeo coffin, 5 ft. 4 in. long, coutaining the remains of a female skele- 
ton, and portions of cere cloth : the coffin was surrounded with Caeu stone, 
aud the lead was тис decayed. Still, there was nothiug to aid the iden- 
tifying of these remains; aud their discovery was chiefly interesting as u 
good presage of what might beexpected. Accordingly, ou Tuesday morning, 
the workmen exposed a leaden cist, or coffer, surrounded by a few Caeu 
stones.) After clearing away the soil, the cist was carefully removed, and, 
ou being opened, was found {о contain human bones, proved to be the 
remains of Gundreda, daughter of William the Conqueror, the name 
* GVNDREDA," as it is spelt, being cut upon the lid. The size of the 
cist is about 3 feet in length, a foot in width, aad 9 incbes in depth: the 
lid, sides, and euds, are in excellent preservation, but the bottom is much 
corroded. The lead is orpamentally cast іп beaded compartments of the 
lozenge form, 5 inches by 3; and the lid fits on, or rather laps over the 
sides. Soon nfter {һе finding of this cist, and at a short distance from it, 
the workmen found a second cist, precisely similar in form, character, and 
material; being, however, slightly longer: the bottom is much decayed, 
nnd on the lid is inscribed “ WILLMs," au old but usnal way of writing 
Gulielmus. This has been readily interpreted into the naine of William of 
Warren; by this means establishing the fact that these cists eontaiu the 
remains of Gundreda, the founder of the Priory. and of her lord, the frst 
Earl of Warren and Surrey. Aucient records prove that Gondreda died 
in 1085, and that both were interred in the Chapter House of Lewes Priory; 
the latter being, as it is stated, * buried ia the Chapter House, in a tomb 
adjoiniog that іп whicb his Countess was laid. The cists were found lying 
about 23 feet below the surface in two square compartments, formed, ар. 
parently, by the foundation-walls, or under the floor of what is presumed 
to have beeu the Chapter House. 

Thus far the circumstances of the diseovery of therelies, The ground is 
thesite of the great Cluniac Priory of St Paneras, in Soutliover ; tbe origin of 
which is traceable to the piety of the Earl of Warren and his lady Gundreda, 
who, in the year 1076, set out on a pilgrimage to Rome; and receiving 
great kinduess from the prior aud monks of St, Per, at Cluny, they were 
induced to entertain a greater regard for that order and house than апу 
other which they had seen. Being already determined, by the persua- 
sion of Archbishop Lanfranc, to ereet a religious house for the pardon of 
their sias and the saving of their souls, they requested of the abbot at 
Cluny three or four monks for theintended monastery. The abhot consented, 
and the grateful baron returoed home to carry into effect his holy project. 
In about six years, the work was completed ; the brethren took posses- 
sion of their magnificent residence, and grauls and benefactions, tu an 
almost incredible extent, enriched the inereasing frateraity, Some idea of 
the extensive scale of the monastery may be formed from tbe well-ascer- 
tained fact, that its walls embraced an area of mare than 32 acres, The 
great chureh was rebuilt io the reign of Henry 11. Its leagth was 150 
feet ; its beight, 60 feet: it was supported by 32 pillars, 8 of which were 
not less than 42 feet high, 18 feet thiek, and 45 feet in cireumference ; the 
remaining 24 were 10 feet thiek, 25 feet in cirenmference, aod 18 feet іп 
height. The roof before the great altar had an elevation of 93 feet. The 
Chapter House and the Chnreh were by far the most splendid parts of 
this stately pile : in the former were interred the remains of the founder of 
the monastery and his Countess (as we have explained), several of his 
successors in tlie barony, and some distinguished nobles: the latter was 
richly adorned by the painter and sculptor, and was distinguished by the 
magnificence of the funeral monuments, with which it appears to have 
been crowded. We quote these details from Mr. Baxter’s forthcoming 
* Guide to Lewes,” 

We should add, from the Sussex Express, that, in 1828 and 1829, work- 
men were employed to level the ground about the stauding walls, when 
the turf was taken off from a great portion of the laod, and the foun- 
dations of many walls were exposed. A plan of them was made by 
Mr. W. E. Baxter, the publisher, in whose possession it now is. 1n 
1836, the frontage to the вог of the Priory grounds was laid out for 
building a crescent and row of houses, То the south-west of the ruins 
stood, till lately, a portion of the immeuse pigeon bouse belonging to the 
fraternity ; it was built in the form of а eross, and contained recesses Гог 
more than 3,000 pair of doves. А mansion of the Dorset family, which 
was destroyed by fire about 150 years ago, stood adjoining the church- 
yard, aod has given tbe name of Lord's place to the site. 
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On our late visit, the spot was crowded with wonder-strickeo inquirers. 
We there learned that, оп the discovery of the relics, they were carefully 
preserved by Mr. Acton, the elnef officer of the Lewes and Hastings 
Railway Police, who had them removed to his own house, ond the greater 
part of them from thence to the Church of Saint John the Baptist, at 
Southover, The urn, with its leaden case, and а few small relics, were 
left at Mr. Acton's: the case, in form, resembles a kitchen boiler, aud has 
a projection from the lower purt resembling a tap. 

Nearly in the centre of the west end of the nave is the memorial, or 
coflin-lid, of tiondreda. ft іза slab of black Norman marble, sculptured 
with foliage in a fine early style, and bearing aroond its edge, aud up the 
middle, the following inscription, with slight conjectural sopplements, іш 
Anglo-Norman characters ;— 


** Stirps Gundreda Ducum, decus evi, nobile germen, 
lntulit Ecelesiis Anglorum balsama morum, 
Martha foit miseris, fuit ex pietate Maria ; 
l'ars obiit Marthe, superest pars magna Marie. 

О pie Pancrati, testis pietatis et equi, 

Те fecit heredem, tu clemens suscipe matr 
Sexta kalendarum Junii lux obvia carni 
Ifregit alabastrum.” 


The following observations on the discovery, communicated to the 
Sussex Express, by Мг. Blaauw, one of the committee, nre entitled to 
special attention :— 

* [t is obvious, from the length of these receptacles, that the bones of 
the Earl and Countess have been transferred to them from some previous 
tombs ; and it is uot difficult to suppose that the Chapter House, not being 
built at the time of their deaths, the founders were buried elsewhere uutil 
its completion ; and that the bodies were then found so decayed, that 
their bones only remained for removal to a more distinguished situation, 
and were on that occasion placed in these very leaden chests. А rebuild- 
iog of the Priory Chorch was beguu ou the anniversary of William the 
founder’s death io 1243, and from the antique form of the letters G and М, 
the inscriptions cannot be fixed at a later period. The characters, indeed, 
more resemble the form used in the 12th century. Of the genuiue anti- 
quity of these relics there cannot be the slightest doubt.” 


SOUTHOVER CHURCH, 


wherein the relics are deposited, is an heterogeneous but interesting 
structure, built upon the northeru verge of the Priory grounds; and the 
discovery of great quantities of bones uear tbis spot, a few years since; 
led to the inference that it was the cemetery of the church of the шопаз- 
tery. Р 

Still, the present ehureh of Southover is, in part, ancient. It consists 
of a square brick tower, in which is the principal eutrance doorway, 
lately restored in good taste. You pass beneath, or through, the tower, 
ioto tbe nave, whieb is separated from the only aisle (soutb) by arches, 
three of which are circular, supported by eylindrical columas, whilst the 
remaining arches аге of about the t6th century. The edifice was originally 
of much greater length than at present ; for it terminates with the chaocel 
midway in one of the arches of the later period. Тһе stone window- 
frames, of various design, some of them very fine, are stated to have beea 
brought from the Priory roins, bnt the original bases of the cylindrical 
columns earry us to the Norman age. The interior bas lately beeu re- 
paired ; aud in the windows are some good examples of old staiued glass, 
a few fine speeimens of yesterday ; the emblem of the Trinity, in oue of 
the northern windows, for instance. We are happy te learo that the 
chancel is shortly to be restored, and its large altar window to be dis- 
placed by one of appropriate design. Above the altar is a paiuting of the 
Last Supper, by Mortimer, who was a native of Eastbourne; and high 
above this, Blliug the gable of the roof, hangs a large but ill-execnted 
painting of St. John the Baptist, to whom the ebureh is dedicated. The 
roof of the nave, too, has open timber-work. There is a gallery at the 
west end, with a small organ ; and iu the suuth-west eoraer is aa unsightly 
wooden jnclosure, lighted by oue window, and used as а vestry-room. 
Here we saw the remains of the woollen gown of a monk, and a portion 
of his shoes, the materials of both readily eruinbled at the touch. 

The tower of the church was built early in the last century, in place of 
the tower and steeple, which fell down in 1698. Тһе former bears the 
date 1714 ; in its west face із seulptured iu stone the shields of the Earls 
of Warren; in the south, a rose and ducal crowa; aud on the north, іп 
Anglo-Saxon eharacters, Т, А. D. E. (Theobaldus Archiepiscopus Dedi- 
cavit Ecclesiam), commemorating the dedication of the ehurch by Theo- 
bald, Arehbishop of Canterbury, who was translated to the see. л, D. 
1138. In the ground, at the eastern end of the chureh, are some massive 
remains of eolumus and arehes, which may bespeak the original extent of 
the fine old castle. 

The relics have been preserved by these means. ‘The land on which 
the Priory stood, and through which the railway passes, belongs to a lady 
named Jaekson, and who stipulated with the contractor for the railway 
works, Mr. М уез, through пег solicitor, Mr. Порег, of Lewes, that all 
relies whieh might be discovered should be reserved for her, Десога- 
ingly, they have been saved from falhng into the hands of persons who 
might have been unable to appreeiate their real interest, but who might 
have caused them to minister to their cnpidity —JNustrated London News. 
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THE BROAD AND NARROW GAUGE COMMISSION. 


Evidence of Nicholas Woon, Esq. Mr. Wood stated that he is eogi- 
neer of the Newcastle and Carlisle Railway, and had giveo much atten- 
tion to the construction of locomotive engines, and familiar with the im- 
provements which have been made іп them, Іп the year (538 he reported 
on the Great Western, with reference to the comparative merits of the 
gauge. (Great incoovenience would arise from changiog the passengers 
from one carriage to another, which ought to be avoided. It would be 
impossible to have carriages adapted to the trucks, The transfer of pas 
sengers and goods would be inconvenieat and expeusive. It would 
occasion a great 1958 of time. It would take from five to six hours to 
transfer a load of goods, which would also be mixed. Gouds at preseat 
were carried for a репау a mile, which could not be continued with a 
break of gauge. Не estimated the cost of loading at 3d. per ton, and 3d. 
per tou for unloading goods, which would be equivaleut to their carriage 
at the present rate for six miles, That would not be very material on a 
long line, That estimate would apply to geueral goods. In the case of 
minerals, the parties themselves effected the transfer. The cost of loading 
and unloading be estimated at from 2d, to 3d. per toa. Не had seen the 
apparatus at the Great Western station for transhipmept; bat be did not 
cunsider it applicable. The loose box system could not be carried out, 
There was a great objection to using them for the transport of agricnl- 
tural produce, and the transhipment of coals, was very ubjectionable, 
from the loss which was occasioned by breakage. The small coals 
Sold for eight shilliags a toa, while the other coals sold for 20 shillings. 
It exposed them to this loss, besides the additional labour which it neces- 
sitated. Тһе traushipment of 40 or 50 wagons caused ехрепве and loss 
of time. The trausfer of timber would be very difficult. 1t was now 
carried at a low rate, which would not cuatipue to be the case if it was 
subjected to the process of transhipmeot. The effect would be either to 
drive the timber traffic entirely off the liae, or greatly to enhance the charge 
for carriage. There would be also great inconvenience ip transhippiog 
cattle, which were often restless and difficult to remove, from one pen to 
another. They carried 1200 head of cattle weekly on the Newcastle aud 
Carlisle Railway. With a break of gauge they would have to remove 
passengers, minerals, aud timber. Тһе luose box system would uot suit 
them. They had tried it in the north, and found it so difficult to get the 
boxes to fit the trucks that they abandoued it. Iu the coal pits they had 
diifereat gauges, because they had aot space in the cuttings for the large 
wagous. The wheels of the smaller carriages were 12 inches, and those 
of the larger 2 feet 4 inches. Іп the large collieries, where they had the 
commaud of capital, they found it their interest to reconstruct all the 
wagons with an intermediate sized wheel, in order to avoid the transfer 
of the coals, and they fonad, by adopting this plan, that they saved from 
one-fourth to one-third of the original. The size of the intermediate wheel 
is fifteen inches. He could supply a detailed accouut of this saving, 
which had been made by reference to the report of the viewer. The 
bodies of the small trucks were carried on the larger ones. Respecting 
the breakage of coals by traashipment, and the depreciation per ceat. оп 
that account, the estimate on the transhipment to London was 7 per cent. 
That was the traushipment into the ship aod out again in London. Ifa 
break of gauge was inevitable, it wuuld be better, with regard to the trap- 
shipmeut of minerals, to lift them by machinery altogether thau to adopt 
the loose box systemi With regard to other minerals—such as iron, for 
instance, the objections would be tlie same, "The dead weight is a great 
disadvantage. Не saw no particular advantage in 4ft. 81 іп, There 
would be no peculiar advantage in the half iach. That gauge was taken 
by Mr. Stephenson from the Killington line, probably becanse he lived in 
the neighbourhood, and that it was the oue he saw iu operation, He 
adopted it for the Stockton and Darliugton, Ip the lines of the Marquis 
of Loudonderry aud the Earl of Durham, they had different gauges, but 
they made them uniform ; the difference was about t2 inches. The length 
of that line was about 20 miles; they were all now on the 4 feet 82 inch 
gauge; both were changed. Тһе greatest distance the coal wagons travel 
un the railway is to York, aboutsixty miles. The length of of the colliery 
lines was about 24 miles. Looking to the different gauges which were 
contemplated by projected lines, he considered that any intervention of 
gauges would he most inconvenient. It would not he advisable to change 
ju such a case the broad gauge to the oarrow, nor the narrow to the broad, 
but he thought a line of demarcation should be drawn tur either gauge. 
The coal wagons went as far as York. They sometimes go as far as 
Scarborough; in fact, they go as far as the coals are carried. They 
would go through the whole line. Ав to the ioterlacing of railways to 
the west and south, between Southamptoa and Plymonth, there would be 
slufts of gauge, without giving uu opinion that oue gauge із so superior 
to the other. He thought they must now retaiu the broad gauge. The 
Barrow guage on the whole was preferable. He would not, however, 
change the broad gauge Imes to a narrow gauge, but he was of opinion 
that a line uf demarcation should be drawn, and that it should be fixed 
where there was the winimam of labour. Не could not undertake to say 
where that unght to be. It was an important question, and too difficult : 
with the limited inforination be possesscd ou the subject, he would not 
effer an opiuion. 1t had been suggested, in order to adapt the carriages 
of the small gauge to the broad, that they might useloose wheels. They 
Мад tried them, but they found that they rau off the ғай. The wheel 
should be fxed to the axle without turniog, Не accounted for cz w^ “рес 
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with loose wheels running off the тай! іп this way, that any alteration 
which diminished the firmness of the wheel ga the axle, had a tendency 
10 turn above the ledge. 1f both wheels were loose, it would be worse. 
Deeper flanges would prevent that, but would b- objectionable in other re- 
вресів. He would state the advantages and disadvantages, comparatively, 
of the two gauges, first, with regard to safety : he had given great atten- 
tion tu that point, whep he made his observations and experiments ou the 
Great Western in 1848. Не got instruments made, so contrived as to 
register the motion of the carriages. lt appeared to him that the motion 
might be regarded as threefold—the rocking, the pitchiug, and the oscil- 
lating motions, Тһе witness then described, with the help of a diagram, 
the iustruments which he used for the purpose of precisely defining these 
motions, and also exhibited a drawiug of the marks which these iostru- 
ments registered on paper disposed for the purpose of heing marked. 
Mercury ia tubes, adapted in each case to the object (о be attained, was 
Ше moving agent used to cause the several registratious of the motion 
indicated on the paper. The result of these experiments was to satisfy 
the witness that the motion was altogether irrespective of the width of 
gauge. Тһе only difference indicated was in the horizontal oscillatory 
motion. That depeoded on the adjustment of the wheels. Не made an 
exact register every quarter of a mile. He found when they went slow, 
the oscillation was less. He copsidered that the oscillation depended on 
the velocity. Whea they went at the rate of nine or tea miles an hour, 
the oscillations were from 13 to 14; aud when they went at the rate 
of 30 miles, the oscillations were from 40 to 50. Тһе oscillation arose 
from the speed. Аба high speed the cone of the wheel did aot adjust 
itself to a straigbt line, and it was to that cause he attributed it. He 
observed a sinuous motion, but he had not measured it. It arose from 
the play betweca the flaags aod (һе гай. Regarding the effect of the 
motion produced by shorteoing the carriage, the farther the wheel was 
from the ceotre of motion, the greater was the sinuous motion. Тһе length 
of the carriage diminished it. He considered the long carriage better 
as regarded safety. Не considered both gauges equally safe with re- 
spect to the oscillatory motion. If there was a rocking motiou on the 
broad gauge, as there was a wider base, there would be more safety ; 
but that is aot the case; there is no difference in the motion on either 
gauge. He thought that ou the broad gauge there was a greater ten- 
deucy to jump the rail, То make an exact comparison between the gauges 
buth should have longitudinal bearers. Не had made his observations 
siace they had adopted piliog on the Great Western. Не had gone on 
the Great North of England Railway at the rate of 60 miles an hour. He 
thought the motion smoother оп the narrow gauge. That was with trans- 
verse sleepers. Тһе gradients are favourable ou that line. The trip was 
from Darlingtou to York. They could run ou the narrow gauge up to 60 
miles an hour; but he thought that 45 miles au hour was the highest 
speed which ought to be used. The narrow gauge was as safe at a high 
speed as any other. Тһе eugiue on that trip was one coustrncled by Mr. 
Hawthorn, with outside cylioders. The diameter was 3 feet 7 inches. 
The length of the boiler, 11 feet 6 іпсһев, and that of the fire box was 39 
ioches, and 42 ioches high. Jt was mounted with 6 wheels. The driving 
wheel was 6 feet 7 inches, It was better thaa a 7 fuot wheel It was a 
new engine, aud bad sufficieat space for the gear for a high velocity. 
The improvements which had been made ia eugines rendered the gearing 
simple. Outside cylinders were more economical; inside cylinders he 
considered perfectly adapted to а rate of speed of 45 miles an hour, He 
thought there was a little more oscillation with the outside cyliuders. 
The safety was the same with both at a rate of 45 or of 60 miles. The 
safety was equal ou both lines. А high speed was not expedient—the 
public did oot like it.— [топ Times. 


Tus Liverroot Assize Courts.—The work continues still to make a very 
slow progress. Тһе sound of the hammer and cbisel is to he heard at everv angle; and 
we have no doubt, from what we saw and learned on our visits, although the walls are 
bare, and the bnilding ltself is neither roofed nor floored, tbat a very considerahle portion 
of the preparatory part of the workmanship has heen accomplished. The twenty-four 
granite columns which are to adorn St. George's-hall һауе arrived from Aherdeen. The 
columns will have an extremely grand andimposing effect, tbe granite heipg of the richest 
vein we ever belore had the opportunity of inspecting. Тһе only other colnmns іп the 
kingdom which bear any comparison to them are the tonr in the British Mnseum in Lon- 
don. There the colnmns are each hewn from the one hiock, and present ta the eye ofa 
beholder a very elegant appearance. Неге, in order to save expense, each columa will 
consist of five or six different pieces, and the joininga must necessarily detract to some 
extent from the general effect. Sull, viewed from either end of the magnificent hall, 
which will be 199 feet in length, the grandeur and massivenesa of the sight will be une 
eqnalled. Тһе columns for the front entrance are also nearly completed, and so are the 
sixteen Corinthian capitals, "The capitals are trom the design ot Mr. 3. C. Kelsey, of 
London, who has been superintending their execution; and some idea of their massive- 
ness will be gathered from the fact that each of the circular nnes weighs 9 tons, and each 
of the square ones {1 tons. Many of the internal ep.hellishments, thongh nat yet nxed 
in their respective places, are either completed or in а atate of great forwardnesa; and we 
may add, as a proof that Mr. Elmes, the architect, is availing himself of the present fine 
weather, that he has at present |211 workmen daily employed. There appears to he very 
little difference of opinion, honever, on this important point,—that it will take from tv o 
to three years, at the very lesst, to finish the building. But, however distant the period 
of its completion may he, it wiil, when finished, be such an ornament to Liverpool as то 
other town іп tbe kingdom can boast of possessing. lts extreme length will he 498 feet. 
The length of the hall, аз we һауе said, will he 199 feet; its width 72 feet 9 inches; its 
height 87 feet Ginches. ‘The length of the courts will be 59 feet 9 inches; their widtb 59 
feet б inches; their height ahont 30 feet, The concert.room will be 70 feet square by 
about 40 feet higb.—" Liverpool Albion,’ 
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DREDGE'S SUSPENSION BRIDGES, 


We have to direct attention to the following Correspondence. 


Ѕ1в,—10 publishing my father's reply to Mr. Bashforth, in the Мо. 
vember number of your Journal, you have made а very ridiculous error, 
which is the more to be regretted in consequence of the remarks appeuded 
to the letter. I say you made the error, because in the original draft of 
the letter it does not occur; and as I myself made the copy that went to 
press, and tock particular care that it should be correct, 1 feel conviuced 
that it is not iu that. The part I allude is written, aud should hare been 
printed thus: “ Suppose the points A and D fig. 2 to be in Ше same 
borizontal liue, let a wire (void of weight) A C B be suspended from them, 


Fig. 1, 


P 


and let a weight W be applied at the centre С, а= Z DA Cz Z BCD 
aud T —the measure of (ецзіоо in the wire A C B ; then 


T=} W cose a.* 


But if W be supported in u projection nt an Z — a, the tension excited 
must bec W cose а. Let as eee if this is not the case. At the point A 
в resistauce muat be applied in the direction of the arrow =} W cose а, aud 
siniilarly at B a resistance is required -—4 W cose a, and the sam of these 
resistances (which are solely caused by the action of the weight W,) is 
4 W cose a+ 1 W cose а = W cose a, 

Consequently the tension must be W cose a, half of it (or } W cose а) acting 
ін each direction," | 

The first part of this proposition is to be met with in every treatise on 
Statics ; the latter part is self-evident, and is quite distinct from the ргіп- 
cipla of action and reactiou. If you doubt it, take a more general 
example. 

From the periphery of the circle A D' B A’ 
let an infinite nnmber of lines descend at 


Fig. 2. 


tbe same augle (a), all converging in опе ЕЕЕ. 
point, С, From this point let the weight W C р ү, 
he suspended, then will the tension іп each A E 19) 
line be represented by cose а. d W ; but to r 


obtain the full force excited by the weight, WE 
W, we must integrate this expression, when 
we shall have the amount of tension due to 
the action of the weight, W, \ 


[= cose af” dW =W cose a 


which is the same as we obtain by the above proposition. "Therefore as 
a general role (which cannot be disputed), multiply the weight suspended 
by the cosecaut of the augle of suspension, and the prodact will give the 
whole amount of tension excited ; and if this be divided by the number of 
sustaining liues the quotient will give the tension in each.* 

This is atrictly in accordance with accurate mechanics, avd with my 
father’s proposition, If it does not agree with your pre-conceived notion 
I cannot help it. 

If you refer to the differential and integral calealus, by the Rev. Т. С. 
Hall, third edition, pages 113 and 96, you will find that the pure mathe- 
matics of the proposition fig. 3 is perfectly correct ; its application to the 
mechanical problem uoder cousideration is equally demonstrable, but 
that was left for Mr. Bashforth to dispute. 

You will find it on record many times before the Ist of November that 
“if the roadway be suffictently strong to resist the compression, the plat- 
form, &c. The words I һауе put in italics are omitted in your remarks. 

Ideny the correctuess of Мг, Bashforth's opiaion, and corroborate my 
father's statemeat, for “the problem is susceptible of analytical solutiou.” 
1 hore dove it, und have my MSS, by me 2 

As thia is au advertisement, for which the bearer will pay you, I re- 
quest you will insert it without any remarks. I һауе forwarded a copy 
to Mr, Bashforth, that that gentleman might not be able to take advantage 
of the typographical error so opportunely laid before him.? 


Yours, «с. &e, 


Witttam Ювероє, Civil Engineer, 
Bath, November 7th, 1845. 


----------------- ——————________ 


тай 1 
* Cose (cosecant) == sin Ш габ =l, then cose = sin; consquently 2 W cose а 
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The ahove letter was accompanied by the following :— 

бің,--І can perfectly understand the reason why the alleration in my 
father’s letter was made—but cannot admire the imprudeace of riskiug an 
exposure, І request that the accompanying advertisement be inserted 
without amy remarks іп the body of the Civil Engineer and Architect’s 
Journal, and the bearer will eatisfy your demand fur it, An announce- 
ment that this advertisement is to appear, із eent to the Mechanic’s 
Magazine, and, I have no doubt, printed in that journal of to-dsy. 
You will see І have communicated with Mr. Dashforth on that subject, 
во that he cannot take advantage of the blunder.^ 

I have the honoar, Кс. &c. 
W. Daence. 


To the Editor of the Civil Engineer and Architect's Journal. 
Р. 5. This letter із not intended to be published, unless you please, and 
not then as an advertisement. 
Buth, November 8th, 1845. 


(Copy of Answer.) 
No. 10, Fludyer-stveet, Whitehall, Nov. 16, 1845. 
The Civil Engineer and Architect’s Journal. 

The Editor begs to inform Mr. Dredge that his paper shall appear in 
the ensuing number of the Civil Engineer and Architect/a Journal, with 
all the correspondence relating te it, and that a proof sheet shall be seat 
to Mr. Dredge for bis correction. As the paper сацџсі appear as ап ad- 
vertisement, the money seat in payment is returned. The editor reserves 
to himself the right of reply, and of explaining what appears to Mr. 
Dredge an intentional typographical error, 

W. Dredge, Esq. 


The following letter was sent with the corrected proof sheets :— 
Herbert's Hotel, New Palace Yard, Nov, 22, 1845. 

Sin,—I thank your courtesy for seuding me n proof of my letter, which 
was only put into my hand this morning, just as I was sitting down to 
dinner. In order that no time might be lost, I called upon the editor in 
Fludyer-street, that I might show tbe errors you have again committed. 
You will, of course, uaderstaod my object for calling upon bim personally 
was, tliat no time might be lost in conveyiug ап answer which you wished 
to have by return of post. What I bad to communicate, I therefore send 
you in writing. 

I aent it to appear as ап advertisement,—you have published itasa 
letter; you will therefore please insert these short remarks, which are 
referred to in the proof. The letter at the fact of the proof waa private ; 
I have not aay objection to its being published, it was not written unad- 
visedly, nor іп a hurry, 

Yours, «с. 
W. DREDGE. 

I һай written the letter in London, but neglected posting it, If you have 
occasion to write to me, address, Bath. 


Corrections : 


The typographical errors nre pointed outin the proof; where I want 
inserted, in addition, is ns follows : 


* The steps of this deduction would have been sent at length, but for 
the limita of advertisement, which it was intended to be. 

? Your expression of Mr. Bashforth's opinion would have been farther 
remarked upon but for the sume reason, 

3 No possible objection can he made to апу remarks you please, pro- 
vided you give an opportunity for reply. 

4 This letter was private, but is published by your choice; I have not 
the least objection to it. W. D. 

The typographical error which forms the subject of the above letters 
we readily acknowledge. It urises, we find, on referriag to Mr. Dredge's 
manuscript of his former communication, from his having written the word 
cosecant “ cose," whereas it is, we believe, uniformly expressed in mathe- 
matical books by the letters **cosec," or *cosect." It was therefore 
concluded that in Mr. Dredge's paper the word “cosine,” or its usual 
abbreviation “cos,” was inteodad ; and what we now find to he an “e” 
was taken to be no more than a mere mark after the “з.” This, we think, 
satisfactorily explains the matter, without any supposition uf intentional 
alteration on the part of the compositor, or dishonesty on the part of the 
editor, 

Allowing Mr. Dredge the full benefit of this acknowledgment (which 
we here most explicitly do), Шеге still remaius enough to warrant us in 
retaining our opinion of his mathematical knowledge. In his letter now 
before us, tlie printers proof of which has been corrected by himself, he 
aays,—let “ T = the measure of the tension in the wire A C B ; then 
T = } W cose a,” and in the same sentence he says, “ consequently, the 
tension must be W rose a.” Now, one of these assertions must he incor- 
rect, for otherwise we must conclude thut a thing may be equal to the 
halfof itself—ere is no need to tell the mathematical reader that the 
former of Ше assertions is the correct one, 
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In the czse referred to in fig. (2) the tension is said to be “ cose a d №,” 
This assertion is not accompanied with апу proof. It is incapable of oue, 
for this simple reason—that there can he bnt six equations for the equi- 
librium of a system (three of translatioo, and three of rotation), and in 
the preseot case there are an infinite nnmber of tensions to be determined, 
We presume that Mr. Dredge knows that simultaneous equations are 
soluble only when their numher eqnals that of the unknown quantities, 
The problem is, in fact, an indeterminate оре. 

Mr. Dredge next refers to the * pure mathematics of the proposition 
fig. 3," in onr last number. Now, as we said before, we caa discover no 
demonstration whatever of the proposition, except that which may be sup- 
posed to he contained іп the words, “I say that."  This'zpse dirit appears 
to be the only argument employed ; for, as far as we can make out, it is 
not even professed, that auy use or application is made of the pure mathe- 
matics here written down. It may be very true that the differential ex- 
pression for a tangent is correctly copied from Hall’s * Differential Cal- 
culus," bot here no use seems to be made of it. The “ proposition" ex- 
pressed in intelligible language, freed from analytical symbols which have 
nothing to do with it, seems to be this—that if a chain hang in a curve 
between two points, and be acted upon by any forces applied at different 
points, that then, if one of these forces he tangential, the tensioa of the 
chain is zero between the point of tangency and the lowest point of the 
curve, This is not true, It certainly may happen for a particular case, 
where certain relations hold between the amounts and directions of the 
pressures, that the tension in question becomes zero. Bnt Mr. Dredge 
asserts this as a general and necessary proposition, which it most decidedly 
is not, 

It was also stated in the former paper that “ the horizontal force isa 
constant quantity in the polygon of pressure." It seems scarcely too 
severe to characterise this as perfect nonsense ; and it may almost be sus- 
pected that here mathematical phrases are used without any apprehen- 
sion of their meaning. 

Ov these mathematical points we certainly thiok further discnssion 
unprofitable. If Mr. Dredge will reply to what has just been said, we 
suppose he must be allowed to do so: but he must excuse опг giving апу 
further answer to his mathematical observations, 

We follow Mr. Bashforth iu this determination of giving up fur- 
ther argnmept, and nothiog will iadace; us, to alter our resolve, unless 
Mr. Dredge can briog the writtea declaration of some really competent 
mathematician, explicitly confirming his mathematical notions. 

Let it not, however, be conclnded hence, that, becanse we condemn 
Mr. Dredge’s mathematics, we coasider his invention a useless one ; on 
the contrary, there is one part of it which we consider very valuable, and 
that is, the varying thickness of the maia chain, We will briefly state 
eur reason for this. When a heavy chain hangs in a curve between two 
poiuts, the teasion is greatest at these points; and the less the inclination 
of the chain to the horizontal, the less the tension. Consequently, the 
lowest point of the chain is the point of least tensioo, aod therefore less 
strength of the material is reqnired at this point than at any other. The 
same remark holds good where the chain is equally loaded thronghout— 
that is, where the weight of the platform is distribnted equally, and at 
equal horizontal distances along the chain. 

Unfortunately, however, Mr. Dredge, like all other inventors, has 
carried his principle too far. Because the lowest point of chain is the 
point of least tension, he concludes that it may be arranged that there 
shall be no tension at all at that point: that the chain may actoally be 
severed there withont danger, aud that the two parts of the platform will 
stand as two independent brackets, if snfüciently strong to resist cora- 
pression. He lays great stress on the words “ if the railway be strong 
enongh to resist the compression ;" bnt the fact is, the railway must, if the 
bridge be ent into two, be strong enongh to resist not only compression, 
but the slightest bending also, For if it be conceived that a bracket, com- 
posed of several parts hinged together, is suspended half across a river by 
chains from the bank, it is clear that if one piece of the flexible bracket 
be displaced іп the slightest degree the whole must, so to speak, collapse, 
This may be illustrated by the following simple experiment; let a number 
of beams А В, B C, CD, DE be hinged together at В,С & D, and 
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let them be made to stand ont from the wall at E, heiog also suspended 
by oblique strings as in the diagram. Now if this fragile structore be in 
the slightest degree disturbed so as to present the following arraugement, 


ДЕ 


А "aa 


the whole must fall together. Іп fact, the structnre is no secnrer than а 
child's house of cards. 

It is very true, that if the platform be made perfectly rigid it can never 
assame the position of the second diagram. Bot then if it have this 
rigidity it becomes a girder-bridge, and the increased streogth of the main 
chain reqoisite to support the increased weight of the girder would be so 
great, that it would be better to. dispense with the chains altogether, to 
waite the two independeat girders which we suppose havging over the 
river, and when they are connected at the centre, to let the whole rest 
пров abotments on either bank, 

The only bridges which we have of Mr. Dredge’s, those in ‘the Re- 
gent's Park, certainly have not the rigidity of girder bridges: they have 
quite sufficient flexibility to produce the effect explained above, snpposing 
they were divided at the centre. We do not thiak that aay oae who has 
seen them, except, perhaps, the inventor, would like to stand oa them 
while the experiment was being made. 

It is to be remembered, that the bridge at Calcutta gave way by break- 
ing at the centre. 

On the whole, therefore, it seems clear, that Mr. Dredge's system of 
lessening the thickness at the chain at the centre hasa limit. We are 
convinced that no practical engiaeer of reputation wonld cousent to con- 
strnct a suspension bridge without a very ample provisiou in this ге- 
вресі, 

The other distinguishing feature of Mr. Dredge’s invention is the 
obliquity of the suspending rods. Оп this point we will not speak posi- 
tively, but our present impression is, that this arrangement dues not permit 
any saving of material in the main chain. Оо the contrary, it seems that 
the obliquity of the snspending rods demands a greater strength in the 
main chain than wonld otherwise be reqnired. Our reason for this 
opinion is as follows, though it is to be understood that we do not in this 
place speak with abslute certaiuty. 

It is clear that with either arrangement the vertical parts of the tension 
of the maio chain mast be together equal to the weight of the platform 
(neglecting the weight of the suspending rods)—that, is the upward force 
exerted by the main chain mast, on the whole, be equal to the downward 
force exerted by the weight of the platform, however it may he sns- 
pended. We know that if a шай raise а weight attached to two strings, 
he must use the same exertion, whether the striogs be parallel or converge 
toa poiat, If, then, the npward parts of the tensions of a maiu chain of a 
given curvature mnst be the same for both Mr. Dredge's and the old plan, 
it seems to follow that the strength of material most be at least as great 
in his plan asthe other, And when we add to this the consideration that 
the obliquity of the chain necessitates an increased amonnt of the hori- 
zontal part of the strength of the chain, ара also that the platform must be 
made stronger to resist the horizontal parts of the action of the oblique 
rods, it seems that we have two 1teins to add to the accoont ip estimating 
the reqnisite strength of material, which would not appear if the rods 
were sopposed vertical. 

We have thus, as well as we were able, stated what appeared the merits 
aod defects of Mr. Dredge's plao, It were mnch to be regretted that 
апу remarks here made should impede the introdnction into general 
practice of the valuable part of the invention, We again repeat, that the 
diminution of the thickness of the main chain towards its ceatre is a most 
nseful and philosophical method of reduciag its necessary weight ; but 
we must coople with oar commendation the opinion that Mr. Dredge has 
carried this principle beyond its jast limits, 

One point more we have to allade to before quitting the subject. Мг. 
Dredge commences one of his letters by sayiog “|І can perfectly under- 
staad why the alteration in my father's letter was made.” This, if it mean 
anything, implies iatentional dishonesty on the part of the editor, Surely 
во grave a charge ought pot to have been made withont some reason, how- 
ever trifling, being alleged in confirmation. So severe ao allegation might 
well provoke an apgry retort; but a scientific journal is not the proper 
medium of expressing personal feeling, however justly it may have been 
aroused, The discpurtesy is not опу gratuitons, but excessively ungene- 
rons: for, throughout the discussion, we have treated Mr. Dredge with 
every consideration—we have allowed bim ample room and verge 
enough for the discussion of points of comparatively personal interest— 
we have publicly acknowledged his candoar and readiness in supplying 
ns with information—we refrained from aoy expression of opivion till 
compelled by the extraordinary nature of his doctrines—and we һауе the 
satisfaction of thiuking that even ia the present reply, himself will be un- 
able іш discern апу traces of vindictive feeling. 
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RAILWAY RETAINING WALLS. 


[The following extracts are taken from a valuable paper by Mr. Demp- 
sey, just published amoag the papers ou subjects connected with the 
duties of the corps of reyal engineers. Тһе author has honoured us by 
frequent quotations from the Civil Engiaeer aud Architect’s Jonraal, 
which, of course, аге here omitted.) 

The only cases іп whicb arlificial retaining walls appear desirable are 
those in which it is actually or веагіу impossible to interfere with the 
surface, which would otherwise be reqnired, in order to substitute cnt- 
ting or embankment at the natural slope of the material of which they 
may be composed. Many iastances are recorded of the failure of these 
structures, which has commonly resulted from the saturation and conse- 
quent swelling of the earth behind them ; and these effects have occurred 
frequently despite the most judiciously selected forms and materials, ani 
the best attainable system of back drainage. Indeed, unless the material 
be adapted to stand hy itself, be thoreughly impervious to water, or so 
completely drained that very little reaches the back of the wall, it is cer- 
taia that this nucoatrollable agent will make its way through the work, 
aad praduce sooner or later the disastrous coasequeuces which have 
already marred the desigus of railway eugineers. 

As applicable to cuttings, artificial retaining walls, uuless they can 
be constructed under the most favourable circumstances, are best secured 
by arches thrown between them, or by other intermediate resistaaces, 
which are required to act as abutments between the two walls. and pre- 
veat their forward movement towards each other, With this addition, 
it is evident that the structure becomes a bridge. or aearly assimilates to 
one, and is palpably inapplicable to very long walls, except at a tremend. 
ous cost, 

As applied to the feet of embankmeats, where the material is of that 
cohesive but slippery oature that a simultaneous movement of the entire 
mass may be apprehended, low aud strong retaining walls are useful, 
and present frequently a judicious expedieat, though ia maoy cases less 
advisable than piling or wattling. As protections agaiast the sea, re- 
taiaing walls te cever tbe lower or eatire face of the embankmeat, the sta- 
bility of the work ; but ia snch and other cases, if any thing more thaa a 
mere break water or rude collectiou of heavy stones, the wall, sloping back 
to the embankment, becomes rather a facing of masoary than an inde- 
pendent construction, and contributes {о the stability of the work only by 
its artificial cobesiveaess aad greater weight. Applied to the height of 
embankments formed to a steeper slope thaa that at which they would 
stand independeatly, retaiaing walls may be considered never advisable, 
aad would be infinitely better abandoned for a cheap construction of 
viaduct. 

When their adoption, however, becomes imperative, the stability of 
retaiaing walls will depend upon the nature of the soi! behind them, and 
the means taken for its drainage ; aad upon the form of wall adopted, and 
the manner aad materials nf its construction, 

The amouat and kind of pressure of the earth against the wall which 
retains it are evidently affected by the angle of repose, or natural slope 
of tbe earth; also by the quautity of moisture it will imbibe, the propor- 
tioa of this which it will retain, the extent to which ils absorption of water 
will cause expausion of the mass, and by other circumstaaces. 

The natural slupes of some kiads of earth have been observed expe- 
rimentally, and are thus recorded : 


ПЕТУ апд к<... 3506307 
24, CHE GEC?) зооооооовооосовооо ПЕ 
3. Loose shingle, perfectly Әгу...... 39° 
4. Commoa earth, pulverized and dry 46° 50* 
5. ditto, slightly damp ........ 54° 
6. Earth, the most dease and compact 559 

Of these results, No. 1 is the meaa ef experiments recorded by Ron- 
delet, Barlow, and Hope; No. 2 is on the authority of Lieut. Hope; 
No. 3 is recorded by General Pasley; Nos. 4 and 5 by Roadelet; and 
No. 6 by Barlow. 

Accordiag to the apeeifie gravily of these substances, it appears that 
the weight ef the triangular section (oue foot thick), which is bouaded 
hy the vertical back of a wall 10 feet high, a horizvatal line level with 
the top of it, aud the aatural slope af the material, will be about as 
follows : 

На БИН ооооооосоосоососовосоасоо ШИ ҒЫ 
АНЕ... see 6350 
Gi, SUM Восоосаббсососоососсаоооо WAN) 
4, [Britt ША зезеесооссооосавове А900. 
оор 3700 
Ооа... 3580 


The mere weigbt of eartb to be sustaiaed thus appears to vary very 
widely according to its coastitution aad atate of dryness or moisture; 
but this comparison of weights, forming only one element of the calcula- 
tion, dees aot furaish aay estimate of the actual resistance which the 
wall ia required to exert. This will evideatly be reduced by the cohe- 
sion of (һе moviag mass, aad by the friction between this mass and the 
natural slope of that portion which wonld remain stationary in the absence 
of tbe wall; but, oa the other hand, it is increased iu a grent degree by 
the action of water withia not only this moviag mass, but also the other- 
wise quiesceat mass beaeath it, 


жа.» “ғ.ғ. 
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la a state of perfect dryaeas, aad disregarding the withholding effect 
of cohesioa and friction, the maximum power required in the wall would 
be represented by the actual weight of the retamed earth, supposing this 
weight to act agaiust the vertical plane of the wall with tbe same force 
that it would exert upon a horizontal plane that supported й. And the 
power thus required in the wall might be immediately calculated for each 
section of its altitude; but the moment that water is iatroduced withia 
the retaiacd material, a multitude of other considerations arise, which ao 
theory has yet furaished the means of estimating, aud which require а 
series of experimeats to cnahle ua to predetermine with ашу chance of 
accuracy. | 

Ороп the methods of draining retaining walls, reference may be made 
(о the accouat of the Blisworth cutting, given in the second section of this 
paper; also to the description of the mode of repairing the walls of the 
London and Birmingham railway, contained in the seveuth volume of the 
Professioual Papers of the Corps of Royal Engincers. 

Among the various considerations to be entertained іп the designing 
of retaniog walls, that of the influence of season shoold aot be disre- 
garded. А wall built during a dry season, or after a long drought, will 
incur an angmenled pressure when the earth becomes saturated with 
water; and on the other hand, if built during a wet season, aud backed 
up with wel earth, it will be subject to a shrinking away of this backing 
whea subsequently drained. Тһе engineer сап provide against injury 
from these circumstances only by making the wall as far as possible self- 
supporting, so that any retiring of the earth behind shall aot eudanger its 
stability ; aud at the same time, offering every facility for the water to 
find its way through the wall, and for discharging it thence into the foun- 
datioa drains. The most perfect wall would be that which should be 
throughout its whole surface cempletely permeable by water, so that по 
accumulation of that fluid could occur behind it, and which should yet 
effectually retain the particlea of earth. Upon such a wall the effect of 
the earth would be reduced into that of its mere weigbt, and experimeats 
would be aecded only to determine the best arraagemeat of bricka and 
mortar, or otber materials, for resistiag this activa. 

As to the best and most ecooomical forms for these walls, we are 
enabled to describe some which bave beea constructed, and have fulfilled 
the purpose of their construction, aud we may also refer to the objections 
agaiast some forms which have beea suggested and adopted; but on this 
part of the subject experiments are also much waated, and under this 
conviction, all must regret the premature loss of Lieut. Hope, whose 
skilful Jabours ia this departmeat promised во many valuable results to 
civil as to mihtary engiaeering. 

Of plane walls, five different forms have been constructed: first, 
haviug vertical faces; second, having one vertical and one inclined face, 
converging towards the top, and presenting either of these surfaces to 
the retained earth; third, having both faces inclined, aad converging 
towards the top; fourth, having oae vertical face, the otber inclined and 
converging towards tbe bottum ; fifth, having ils faces inclined aud 
parallel, 

Each of these forms is sometimes varied, by curving the iocliaed 
lines: then, the second form will present a concave surface to the re- 
taiued material, or otherwise a coacave exterior surface ; the third will 
have a concave surface; the fourth form will have a coovex surface 
against the earth, and a plaae vertical surface exteraalla; and the fifth 
form will present a convex surface to the earth, aud a concentric concave 
surface externally. 

Of these forms, the first three are evidently adapted to staad alone ; 
while the fourth aad tifth will depend for their stability partly npon the 
outward thrust which tbe retained material will exert against them. 

It is frequently found that the middle or upper part of a retaining 
wall fails first, and will be thrust some iaches forward, while the lower 
part of the wall remains firm. This occurrence, which, considering the 
greater weight opposed to the lower part of the wall, cannot be attributed 
to the mere weight of the earth, 1s probably owing partly to the superior 
strata beiag less dense, aud therefore more rapidly saturated with water 
than the lower strata. This would lead to the necessity of proviag es- 
pecially for the complete surface drainage of the retained district. 

In other instances of defect, the whole wall is moved bodily forward, 
and sometimes with very little fracture. This was the ease with а por- 
tioa of the wall built on the line of the Birmingham, Bristol, and Thames 
Juaction Railway, which, tor a leugth of 40 or 50 yards, was pushed 
forward off the foundation, to a distance of З or 10 feet, the wall still 
standing. The failure was pronounced by Mr. Vignolles, who examined 
the works at the time, to have resulted from the accumulation of water, 
which, ** having no outlet, bad settled the earth against the baek of the 
retaiaiag wall, turning the clay into mud, and by the great additioaal 
weight forcing it into the position in whieh it then appeared,” 

There is no doubt that the ultimate stability of retaiaiag walls is 
affected by the state of dryness of the masonry whea the earth is filled 
іш behind И; and also by the manner in which the filling in is conducted. 

Reverting to the forms for retaining walls, it may be remarked that 
a preference has beea shown towards the fifth, with some little modifi- 
cation. By railway enginecrs this form is nsually reduced in thickness 
at the top, by steps on the inner face. The experiments made at Dublin, 
uader the directioa of Sir J, Burgoyae and the Board of Public Works 
of Irelaud, are quoted by Mr. Vignoles as fully proving that the * parallel 
battering-wall" is the oue which offers the most support, with the least 


350 


quantity of material. And one of the results deducible fram the ехрегі- 
ments iustituted by the late Lieut. Hope, at Chatham, is in favour of the 
“leaning wall with counterforts," Lieut. Hope “conceived that the face 
of the revetment might be a mere shell, hardly exposed to any pressure, 
the earth being chiefly supported by its friction agaiast the sides of thin 
but frequent counterforts."' 

* These results cannot, however, be admitted as conclusive against the 
several other forms which have heen, іп some instances, adopted. "Thus 
the second form appears well adapted for stability, and has the advantage 
of an enlarged section below, and a reduced one above, from the same 
amount of materials as No. 5. Again, the third form appears to be very 
strong, and well adapted to escape injury from auy extra pressure result- 
ing from the absorptiaa of water by the retained bank. 

* But it must be observed of the first, second, and third sections, that 
the inner face of all of them departs more widely from the natural slope 
of the earth, and therefore sustains a greater pressure than the inner face 
of section No. 5. Section No, 1 is evidently inferior, by reason of its 
uniform thickness, which must be either excessive at the upper, or de- 
ficient at the lower part of the wall. The defect of uniform thickness 
is parly compensated iu No. 5 by its inclined position, which gives ita 
tendency to fall back upon the earth, and thus resist its pressure. 

“Тһе value of this fifth form of retaining wall appears to arise from the 
line of direction being thrown beyond the centre of the base, thus giving 
a preponderatiog weight within this line, the effect of which weight io- 
creases in proportion to the beight nf the wall and its divergence from 
the perpendicular, The angle of this divergence remaining the same, 
the height may be supposed ta be reduced till the line of directiou falls 
within the base, and the active weight of the wall becomes reduced to 
nothing; or, on the other tand, the height may be supposed to be in- 
creased until this active weight shall equal any pressure of the retaiued 
earth. And this consideration will, perhaps, partly account for some of 
tbose instances of movement in the middle or upper part of retaining walls 
thus formed, which are well known іп practice, and which we have 
already had occasion to notice. Іа these cases we may imagiae, that wa- 
less the construction of the wall is such as to insure a superior cohesion 
among its parts, the upper part of the wall will have a tendency to fall 
backward, while the lower part (of which theline of direction falls with- 
inits base) will have no such tendency. The upper part, obeying this 
tendency, becomes dislocated from the lower, and will be forced forward 
by the pressure beyond it. 

“Тһе great importance, in works of this class, of judicinus construc- 
tion, not only in desigu, but also in practical execution, will justify 
the introduction of a few hints upon brick-work aad bonding generally, 
especially as iu all cousideratioos upoa those works we have to assume 
the perfect cohesiou aud entire rigidity of their parts; and our conclu- 
sions will, therefure, be more fallacious in proportiun as these conditions 
are neglected апа non-realized iu practice. 

“To the first place, the arrangements of the bricks should be that 
known as English bond ; viz., one course of headers and one of stretchers 
alternately. Тһе bonding of the plain part of the wall should be 
secured by introducing a half brick for every alternate outside beader 
on both sides of the wall, so as to connect the outside headers with the 
bricks іп the interior of the same course. At every fourth course, or 
thereabouts, three or four bands of iron hooping, laid parallel, aad bedded 
io the joints, assist the bond. At each returning wall or couuterfort, 
quarter bricks are required, іп order to avoid straight joints оп the face 
of the wall, and preserve the bonding at these aogles. In all battering 
walls it is especially neeessary to insist upon narrow joints perfectly 
filled with mortar, and truly pointed. This is the only means of guard- 
ing against, or rather deferriog, that penetration by wet and frust which 
is so detrimental to the stability of the work. The bricks, too, should 
be thoroughly wetted before and during the setting, so as to detect any 
injurioos quantity of limestone which may exist within them, and also to 
Cleanse them aad render the mortar thoroughly adhesive. Іп all cases 
the work should be brought forward simultaneously, or as nearly so as 
possible, throughout the whole length in hand, otherwise the shrinkage 
which invariably occurs will be unequal, and produce internal dislocations 
of the wall, which will accelerate, if not produce, ultimate failure. Simi- 
larly, all counterfurts must be erected along with the wall itself, for all 
subsequent connections of these parts will be necessarily imperfect. 

“ The concrete and lower courses of brick-work or footings should be 
deeply notched into the solid grouad on the inner side of the wall. 1f 
this be carefully observed, and all spaces іп the excavation or trench cut 
for putting in the foundations be well rammed, no movement of the 
foundations сап take place without it be actually lifted to the extent of its 
entire depth, or without crushing the solid ground before it. Іп а simi- 
lar manner, all the courses of brick-work should bave a dip downwards 
froin the outside face of the wall, and, in short, every possible means be 
adapted of connecting the entire mass of wall and foundations iudisso- 
lubly together. 

* All reductions in thickness should be made in steps, keeping the 
intermediate sections of the wall parallel; for if any attempt be made to 
reduce by tapering lines, the restrictiun to pruper sized bricks and parts 
of bricks is necessarily disregarded: bats, and pieces of every variety, 
size, and shape, are thrust in, вр as to preserve the outside lines ouly ; 
and good bonding and earrrow joints are alike unheeded. Aad this 

ms a great practical superiority of the fifth furm of wall over the 
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second, third, aad fourth. The fourth section, indeed, is otherwise so 
objectionable, that it can be selected only under the absolute necessity 
of preserving a vertical face, and a back inclined towards the natural 
slope of the retained earth. 

* A practical rule for & section of retainiug wall which has in many 
cases proved sufficient, and has yet been deemed economical, is as 
follows :—let the batter equal one-sixth of the vertical height of the 
wall; the thickness of wall at the bottom equal one-fifth of this height, 
апа the thickness at top one-tenth tbe height, or one-half the thickness at 
bottom: and for the reducing of the thickuess, divide the entire height 
into as many equal parts, plus one, as there are half bricks іп the differ- 
ence between top and bottom thickness. Thus a wall 30 feet high will 
batter 5 feet, be 6 font thick fat bottom, 3 feet at top, and be divided 
into nine different thicknesses, each 44 inches less than the lower ad- 
joining one, and each 3 feet 4 inches in height, measured vertically. 
Under ordiuary circumstances, however, economy of material may per- 
hops be effected, or greater stability be secured, by reduciog this thick- 
ness, and introducing small counterforts at frequent intervals." 

Average Items of the Construction of a Mile Railway. Ё 

“The average quantities, per mile, of the several items which аге іп- 
volved iu the formation of a double line of railway, of the 4 ft. 8lin. 
gauge, up to the completion of the permanent way, and exclusive of the 
Stations and buildings, and locomotive and carrying stock, may he com- 
puted as follows :— 

* The quantity of excavations in 342 miles of double line of railway 
(comprised iu ten railways) amouuted to 35,338,000 cubic yards, giving 
ап average of about 103,330 yards per mile, or 58 71 cubic yards of earth- 
work for each yard forward of the line. Assuming the width of the 
formation level to be 10 yards, or 30 feet (which is about the average), 
with an additional width of 5 yards оп each side, for ditches, hedges, &c., 
the slopes at 11 base to t of height.—and also assuming the whole line 
to be, either іп cutting or embankment, of an average depth of height of 
11 feet,—we shall require 56:73 cubic yards of earth-work per yard 
forward of the line. This is sufficiently near to the actual average of 
58°71 yards to answer tbe purpose of this general calculation. The average 
width of land required will thus be 
Central width Base of Slopes. 

Гаазі} е A 
30 + 165 + 165 + 15 + 15 = 93 feet, or 31 yards, 
which will give about 11} acres of land per mile. Allowing for severance, 
&c.. this may be assumed at 12 acre. 

“ The quaatity of ballasjing 30 feet wide, and 18 inches thick, will 
equal 5 cubic yards per yard forward, or 8800 cubic yards per mile. 

“The sleepers, transverse, 8 feet long, and 10 inches by 5 inches, 
placed 2 feet 6 inches apart, will require 11,733 cubic feet, or 235 loads 
of timber ; or 4224 sleepers per mile. 

“The chairs required, sapposing the rails to be rolled in lengths of 
15 feet each, will be 1408 joint chairs, and 7040 intermediate ; and their 
weight, reckoning each joint chair at 20 lbs., and each intermediate chair 
at 15 ]b., will be 12tons tl cwt. t qr. 20 lb., and 47 tons 2 cwt. 3qrs. 
121b., respectively, or 59 tons 14 cwt. t qr. 4 Ibs. together, 

“ The rails, assumiog the weight at 56 lb. per yard, will weigh 176 
tons,—1408 lengths being required. 

* Iftwo uak trenails and two iron spikes be required for each chair, 
16,896 of each will be wanted per mile, with 8148 wooden keys for fix- 
ing the rails in the chairs. 2 

““ If felt be interposed between the chairs and sleepers, and the former 
be assumed at 10 x 5 inches bearing surface, 2933 square feet of felt 
will be required per mile. 

«Тһе timber in the side fences, formed of posts 8 feet long, 6 Х 4 
iuches, 9 feet apart, with four rails 5 x 22 inches, nad intermediate up- 
right stay 3 x 2 ioches, will cousume as follows: 1174 posts = 1565 
cubic feet; 4696 fails = 3666 cubic feet; 1174 stays = 269 cubic feet; 
or a total of 110 load. 

“ Of the masonry, timber, iron, &c., &c., in bridges, viaducts, culverts, 
drains, retaioing walls, &c., scarcely апу estimate сар be formed. Taking 
the average of a few cases, the masonry would appear to amouut to about 
110,000 cubic feet per mile; but iu some cases from 30 to 50 рег ceut. 
of this quantity is substituted by timber and iron.” А 


Ditches, «с. 


Railways made of wood were first used in Northumberland about the year 
1633, and made of iron at Whitehaven іп 1738. The first iron railroad was laid down at 
Colbrook-dale in 1786. Steam power to convey coals oa a railway was first employed ky 
Blenkinsop, at Hnoslet, near Leeds, and afterwards oo the Stockton and Darliogton 
Railway. 

The draught of water of the respective brigs composing the Experimental 

Squadron no their arrival at Piymonth Sound, Dec. 6, 1844:— 


Aft. 
(SEES aacoünonosoooo 15 ft. 0 in 
Fisting Кө... 14 7 
Espiegle ... а 14 8 
Mutine..... 13 10 
Daring ... Па 7 
Сгшітег....... 14 6 
Waterwitch .. .. 141 9 
Pantaloon .......... 18 5 
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EXPERIMENTS ON THE STRENGTH OF CAST IRON GIRDERS. 


In a paper read by Mr. Redman, at the f'astitntion of Civil Engincers, an 
account was given of some experiments on the strength of the girders which 
‘support the platform of the Terrace Pier, Gravesend. We cannot avail onr- 
aelves of the whole of Mr. Redman's paper, as the suhject has been already 
noticed in this Journal. The following particulars will however be accept- 
able. 


27720 


Cross braces. 


The columns of the pier are held together at their tops hy means of cast- 
iron eross-hracing frames, fitted between the caps and balted to them (fig. 
1); they were provided with a projecting clip at each angle, to aupport them 
while fitting, hefore the holts were placed іп. 

А B represents one of these hraces at right angles to the length of the 
platform. The columns supporting the platform are arranged three by three, 
consequently the hrace is attached in three places—its centre and two ends. 
The figure also shaws truncated portions of the lougitudinal girders (A, D С,) 
and some of the cross joists of the platform. 

The three girdera which support the platform over the esplanade, from the 
ahutments ќо the first tier of columns, and those of the T head of the pier 
are cast to one section (fig. 2); the niue girders forming the three main 
openings are also of one section (fig. 3) ; six of them are 54 ft. 9 in. long, 
and the three next the T head are 55 ft. 9 in. long; they are all of a parallel 
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depth and breadth top and hottom, and the long girders are cambered 1? 
inch in their length ; they are all provided with projections on the top flanch 
to receive the joiats. The weight of these girders is very materially reduced, 
by making the sectional area of the ends about one-half of that at the centre 
(figs. 2 and 3). The smaller girders were proved to 20 (опа on the centre, 
with which they deflected, on an average, уу inch, and the large girders 
were proved to 45 (опа on the middle. Their deflection averaged 145 inch, 
and the results, as shown hy the table of experimenta were very regular. 
The section at the cnd af the abutment girdera ia marked a, the section at 
the centre 0; cis Ше section at the end of one of the top girdera, and d 
tlie section at its centre. 

The girdera are secured from lateral twist and vibration by wronght-iron 
ties, 2 inches diameter, with clip ends, embracing the top flanches of the 
outer girders, and keyed to them; they are screwed up to a casting fitted 
and keyed upon the centre girder. These ties are fixed over the centres of 
the main spans; the abutment girders and those of the T head on the N.E., 
S.E., N.W., and S.W. sides (which are most exposed) are secured in a similar 
manner, the ties being, however, shorter, and accured to the joists which 
form the tie. 

To test the qualilv of the iron, bars 1 inch sqnare and 3 feet 3 inchea long, 
were cast horizontally from the ladles from which the castings were run, 
and were broken across with a hearing of 3 feet. The average breaking 
weight, of sixteen experiments, was 782 Ib. ; the highest result was 896 lb., 
and the lowest 672 lb. ; in thia latter case thc har was barely of the prescribed 
size, and two small air-holes appeared iu the fracture. The other cases that 
yielded the least amouut of resistance were also, generally, barely of the pro- 
per dimensions, or there were air vacuities. [n most cases, where air-bubblea 
occurred, the bars did not break at the centre, but they discovered the faulty 
place nearest to the centre, iu some casea as mnch as 2 inches from it. 


Table of Experimental Tests of the Strength of the Cast Iron Girders, 
showing the deflections at their centres in inches, 


ABUTMENT and T-HEAD GIRDERS. 


No. 1, No.2 | No.2 | 
Weight No.2, |Ahutment| T-head T-head | T-head | T head Average 
in Abutment | and No. I | E. and W.|S.E.&s.W.| Caoti- | Cantl-, | of all. 
Tons. Girders. T head Girders. | Girders. | lever. | lever. 
jCantllever. 
5 КЕ 3z = i w | 52 | ve 
10 ЕРІ Bz тт 8 er deer] ? 
15 SEC а з 1 b edi a a 1 3 
8 52 тб TE 37 з TF тб ла 52 16 
20 | js zz 5 % a 4 A a 
Bearing | 22 feet | 22 teet 


тб | 18 57 
: 25 feet | 21 feet |21 feet 21 fee ile feet 


LONG GIRDERS, 


Weight No. 2 No. 2. No. 2. No. 2 No. 2. Average 
in Girders 549», $5! 9" 549”, 54' 9" an of all. 
Tons.  /54'9" long. 95'9 '. 
5 1 т 3i ЕЯ $ T 
10 т т 7% % 157; 4 із 
15 15 di 3 ia à B d. 
20 pa $3 35 à 15 à із 
25 із іш $ i i із 3x 
35 | В D | № ue D 
16 31 33 16 5 16 
40 14 іі | Hà | 85 1% 1% 
45 1$ 13 15 15 1g 15 1$ d 
50 oc 18 3} ос vo vs ot 
Bearing | 50 feet | 46 fcet | 50 feet | 50 feet | 50 feet | 49-2 ft. 


After reading the paper referred to, Mr. Redman added that with respect 
to the form and the dimensions of the cast irou girders, he would not in 
future, for several reasons, reduce the thickness ta such an extent towards 
the extremities. The parallel form had heen adoptcd, on account of the 
greater facility afforded for attaching the entablature and the platform, bnt 
the beams (which were of great length) twisted much in cooling, in сопзе- 
quence of the inequality of thickness of the metal, and this gave some trouble 
ің fixing them. Тһе girders had returned to their original camber after the 
removal of the strain, applied in testing them. Пе had not observed that 
there was any perceptible deflection fram their own weight, before the strain 
was applied. 

Mr. J. К. McCrzaN said, іп allusion ta the length of the cast iron girders, 
the longest beams that had heen exccuted in Staffordshire were those for the 
bridge on the Tame Valley Canal; they were designed by Messrs. Walker 
and Burges, and were cast at the lIorseley Iron Works. 

The dimensions of the girdera of the bridge at Perry Bar, and of the Tow- 
ing Path Bridge at the jnuction of the Rirmingbam and Fazeley Canal, were— 
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Perry Bar. Towing Path. 

Ft. In. Ft. In. 
Extreme length go os D (b 80 8 
Between the hearings — .. co 2200 75 0 
Depth at centre 5n со 2 oy 1 8 
Width of bottom flanch .. s Gait) 1 0 
Thickness of ditto с оз O 95 9 2$ 
Ditto of hody of girder .. 55 ОШ 0 2 
Width of top flanch a сох 96 3 74 
Thickness of ditto Be с 0 2} 0 H 


Mr. Redman has subsequently communicated to the Secrefary of the In- 
stitution of Civil Engineers a letter from Mr. Fairbairn, in which be says,— 
* Since the receipt of your note of the 13th instant, I have gone into the 
calculations of the strengths of the girders composing the Gravesend Terrace 
Pier, and find them as under :— 
Breaking weight of the large bearers, 50 feet span .. 
Breaking weight of tbe small bearers, 22 feet зрап .. 


“Т have computed these weights, on the assumption, that I am correct in 
the distances hetween the supports, and that the other parts of the section 
are a proportional of the middle, which I find to be nearly the case. You 
may therefore consider the whole perfectly secure if not loaded beyond 80 
tans in the one case, and 30 tons in the other, equally distributed over the 
surface or whole length of the bearers.” 


814 tons. 
35 tons. 


IMPROVEMENT OF THE PAUMBAN CHANNEL. 
Between India and Ceylon, 


There is scarcely any more gratifying proof of the triumphs of modera 
engineering aud practical science than the facilities which have withio 
these few years atlained in the communication between this country and 
India. The engineering operations recently undertaken at the instance 
of the Indian government, for widening and improviog the passage be- 
tween Ceyloo and the main continent of Iudia, form an important part of 
the efforts made for shortening the travelling distance from England to 
Calcutta and Madras. Тһе following account of these operations is 
taken from the * Foreign Quarterly Review.” Тһе effect produced gains 
additional value from the fact, that the voyage ronnd Ceylon is almost 
always delayed by strong opposing currents. Тһе distance saved by 
the improvement of the Paumban Channel is nearly 3,000 miles. 


Before the survey of the Chagos Archiepelago had heen completed, the 
goverument of Madras made ар application to that of Bombay, for a sur- 
veying party to examine the Gulf of Menaar, The idea of this under- 
taking originated with General Monteith, chief of the Madras engineers, 
who, having been wrecked on the shores of this gulf iu 1809, had from 
that time forward felt the strongest possible desire to sce its coasts, and 
shoals, and sunken rocks, examined and laid down, iu order, as far us 
possible, to diminish the obstructions tv navigation. In consequence, 
Lieutenant Powell was ordered to detach himself from Captain Moresby, 
and with Lieutenant Ethersey under his orders, to undertake tbis ser- 
vice, At the same time a party of Madras engineers was engaged, 
under the direction of General, then Colonel Monteith, in cutting а navi- 
gable channel through two formidable ledges of rock, extending from the 
island of Ramisseram to the coast of Madura, oo the contiuent of India. 


The passage through these rocks, while they remained іп their natural 
state, had a depth of at most six or seven feet, while on the great horse- 
shoe sand bank, a little to the south, there was scarcely a depth of five 
feet at high water. Notwithstanding these obstacles, however, nümerous 
small eraft engaged їп the coasting trade had long made use of the chan- 
uel, though always compelled to land a portion of their cargoes on enter- 
ing the strait. The object of the Madras government was to widen and 
deepen the passage, so as to obtain a sufficient depth of water far vessels 
of moderate burthen, and for the steamers from the Red Sea to Calcutta, 
when they shonld be established. 

In order fully to comprehend the value of the works projected hy the 
Madras government, certain facts, not perhaps generally known, must be 
borne in mind. Up to the year 1837, when General Monteith commenced 
his enterprise, all vessels beyond the smallest class were compelled, in 
passing from one side of the Indian peniusula to the other, to beat round 
the Island of Ceylon, sometimes in the teeth of heavy and contrary winds, 
and always against currents more or less powerfol. Тһе addition thus 
made to their voyage consisted under the most favourable circumstances 
of at least 2000 miles; but as it was often necessary to run down ten de- 
grees of latitude before they could open the Bay of Bengal, they had to 
sail full 3500 miles ere they recovered their proper course, "The craft 
exposed to this inconvenience avd loss of time were engaged in conveying 
the produce of Malabar, Travancore, and other fertile proviuces, to 
Madras. 

It is easy to perceive how very materially such a state of things tended 
to enhance prices on the coast of Coromandel. Fewer persons would en- 
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gage in the trade because of the dangers to be apprehended in roundiag 
Ceylon; while the mere length of tbe voyage. by multiplying the wages 
of crews, and the interest of capital, necessarily raised tbe prices of com- 
modities. Its general effect, however, was to confine the coasting trade 
chiefly tu small vessels, wliich by the slow ара laborious process of light- 
ening themselves, by landing a portion of their cargoes during the passage 
of the Strait, and afterwards re-shipping it, conld reach their point of 
destination throngh the Gulf of Manaar and the Paomban passage. 

Н із well known that the dangers aud difficulties of the Faro of Mes- 
sina have called forth on that point of Sicily the energies of a hardy race 
of pilots, who snbsist by the ivhospitable character of their coast. Some- 
thing similar has taken place in the little island of Ramisseram, where the 
village of Paumban owes existence to the intricacy aud shallowness of 
the neighbouring channel. Cirenmstances, it will readily be perceived, 
may occur which would render the impractibility of this route a public 
calamity. Of this, an occurrence which took place іп 1839, шау be ге- 
garded as a proof. The * Enterprise," a well-built and powerful steamer, 
bound, with treasure and arms, for бізде, during the war in Afghanistan, 
was completely beateu back and detained for weeks by the force of the 
south-west monsoon, while numbers of coasting vessels were passing and 
repassing daily through the Paumban Channel, completely under the 
shelter of land. From the detentiun of the ** Enterprise," uo particular 
evil, as ıt happened, arose; but had the fate of India depended ор her 
progress, she could uot have overcome the resistance of the weather, 


The attention of government was directed to this snbject as far back as 
1825, when some efforts were made towards removing the principal ob- 
stacles to the navigation of the Panmban passage. For reasons which 
are not stated, these labours were discontinued, and not again resumed 
till t837. In the February of that year, Colonel Monteith sailed from 
Madras with a party of sappers aud about fifty convicts. His journal of 
proceedings, though too voluminous for publication, is, from its very mi- 
nuteness, highly interesting. Не describes, with soldier-hke simplicity, 
the aspect of things at his arrival, which was spfliciently unpromising. 
An immense congeries of rocks, many of them rising to the surface of the 
waves, at high water, the small and venturous craft of tlie conntry steered, 
as we have ѕеео, their tortuous, if not dangerous, course. Through the 
politeness of General Monteith, a section of the rock is now lying before 
us, together with a plan of the canal through the reefs. 

The geological structure of the strait is curious. First, commencing at 
the north, we have coral and limestone, to which succeeds shingle, mixed 
with granite boulders, but not loose. Having passed these, we come upon 
a breadth of bine soft saudstone, mixed with lime and madrepore, Then 
follows the great northern reef, composed of hard red sandstone, and ex- 
lending east and west almost in a right lige. Haviug traversed this, we 
reach a broad belt of broken sandstone, interspersed with bunlders of 
other substances, and then come upon the southern reef, consisting, like 
the former, with which it roas parallel, of hard red sandstone. А bed of 
the same rock, but less indurated, then stretches southwards to the site of 
the great запа bank. 

It is not very surprising that persons laking only a cursory view of 
this formidable mass of obstacles, should have pronounced it insurmount- 
able, and been disposed to turn into ridicule the sanguioe colonel of eugi- 
neers who was abont to encounter them. Nor ought we, perhaps, to 
wonder that the Court of Directors at home should, at first, have put 
little faith in the success of the enterprize, and felt no way disposed to 
siok a large sum of money among the submerged sandstone, shingle, and 
boulders, we have above described. But Colonel Monteith was all along 
perfectly confident. Не maintained that, if tbe requisite means were 
placed at his disposal, he could cut through the interposing reets a chan- 
nel of fourteen feet at low, ава sixteen at high water, and at the same time 
of sufficient breadth to allow of its being safely navigated at all seasons. 
He located his gangs of couvicts on the Island of Ramisseram, where һе 
likewise erected barracks tor the troops. А large diving bell, tive tons in 
weight, was sept him frum Ceylon: he purchased or constructed various 
catamarans, aud with the least possible delay commenced operatioos. 

Perhaps the most laborious work was removing the huge fragments of 
rock when they had been detached. This was effected by raising and 
swinging them to the sides of the catamarans, or large boats, by which 
they were carried away апа dropped into the sea, with the view of form- 
ing a sort of break water on either side of the channel. Sumetimes the ex- 
plosion under water took place hefore the men could get out of the way, 
and on опе occasion a large catamaran was overturned with six persuns 
upon it. Another time, when the fuse had been twenty two minutes 
without explnding, a diver was sent down to withdraw the powder, but 
found the fuse burning fiercely, and had scarcely eífected his escape 
before immense fragments of rock were projected above water, aud scat- 
tered with tremendous force on all sides. 

Dnring the whole period in which operations were carried on, however, 
few casualties occurred, while the deaths from sickness were scarcely 
greater than they would have heen in any ordinary service. This must 
have been chiefly owing to the excellent system of management pursued 
by General Monteith, who treated all those under his care with remark- 
able humanity. At first, many unnecessary difficulties were added to 
those offered by the nature of the ground; but these were at length re- 
moved, and a powerful steam-dredge was seat out from England, which 
cleared away the loose rock at the rate of about 2000 cubit feet per day. 
Nevertheless, the chanuel has not yet been excavated to the depth re- 


1845.] 


quired, having only ten feet at low, and twelve feet at high water, with a 
breadth varying fram 90 tv 130 yards. Its edges аге carefully marked 
throughout by buoys. lt may with truth be said, however, that the un- 
dertaking has pruved successful, siuce not only do all the country craft 
use the channel, bat the Calcutta steamers also, Тһе“ Nemesis” and the 
“ Pluto,” vo their return frum Chioa, came this way, and thus in coal, &c. 
ейесей a saving of 1007. sterliag. But, perhaps, the most striking illus- 
tration of Ше value of the Paumban, ar, as we should rather call it, the 
Monteith Chaanel, is supplied by the fact that whereas, befure the works 
were undertaken, the amount uf toonage that traversed the strait was 
from 20,000 to 23,000 tuns a year, it bas now increased to upwards of 
100,000 tuns in the same period, or fuur times the amount of what it was 


before. 


CARROW RAILWAY BRIDGE. 


This massive structure is fast approaching to completion, and iu the space 
of about another week, Yarmouth and London will be connected by one 
continuous line of railway. This bridge presents rather a novelty iu гай- 
way engineering—it being the first swing-bridge which has been thrown 
over ariver tu serve the purpuse fur which drawbridges were formerly 
used. It is made entirely of cast iron, and is supported upon a pier com. 
posed of 16 piles, sunk in the bed of the river. ‘The roadway 1з 106 feet 
leog, and projects at an equal distance оп each side vf the pier. The 
whole weight of the bridge rests on a bed plate, which weighs 20 tons, 
and from this plate is suspeuded by 8 rods another plate, the ubject uf 
which is to carry the centre for the spindle. The spindle works iu a 
water-tight casiug. On the tup of the bed-plate is the roller frame, which 
consists of 5 wheels; and so easily managed is this immense carriage way, 
which prujects 53 feet on each side of the pier, and weighs upwards of 
160 tons, that by the machinery attached to the pier, the ** girders,” or, 
to speak less technically, the whole bridge can he moved ia the space of 
one miaute, by a single man. Tiere із a peculiarity in the construction 
of this bridge which distinguishes it from others oa the same principle, 
which consists ia the weight not being supported, as iu the old bridges, by 
the rollers alune, but resting partly oa the spindle, aod partly on the 
rollers. ‘he carriage way is 10 feet 6 incbes broad. The approaches on 
both sides of the river are 20 feet lung, and they rest on 3 rows of 4 piles 
each, which are graduated tu a level with the liae., These piles vary 
from 2 to 3 tons ia weight; and some idea may be formed of the immense 
quantity of iron used, when it is stated that there are 21 of these piles 
supporting the approaches, 16 forming the pier, and 10 cut water piles. 
There are upwards uf 260 tons weight of cast iron altogether in this 
bridge. On the tap of the bridge two beautifully constructed lamp-pusts 
are erected, which will display red or green lainps, according to the po- 
sition of the * girders.” Ifthe girders are swung across for the trains tu 
pass over, the green light will be used; but if the connection is taken 
away,ared lamp will intimate that circumstauce. Тһе pier on which 
the bridge rests 1s 16 feet in diameter, and is about 20 feet frum one bank. 
The waterway which is thus given is 45 feet 6 iuches, aod it will 
always be kept opeu fur the navigation, unless when it may be necessary 
tu swing rouad the girders for the passage of the trains. Ме onderstand 
that it is also contemplated to construct a basin close to the bridge for 
the landing of goods, which we һауе ро duubt will be hailed with cousi- 
derable satisfaction by those fur whose use itis intended. It is expected 
that the works in connection with the bridge will be cumpleted next 
wetk.— Norfolk News. 


CODE OF INSTRUCTIONS FOR SURVEYORS, 


Deduced from the Standing Orders, &c., adopted for general Utility in 
preparing the Plans and Sectioas of Proposed Railway for Parliamentary 
Deposit. 

The plan mast be upon a scale of at least 4 inches to a mile, anl must 
describe the line or situation of the whole of the proposed work, and the 
lands in or through which the same will be made ; and also апу commu- 
nication intended to be made with the proposed work. 

The General Act enables the company to divert their Railway 100 
yards on either side of the line shown on the deposited plans ; excepting 
where the line passes through towns, ur cuntinuous houses, and then to 
the extent ef 10 yards only ; the limits of such deviation on each side uf 
of the liue of railway must be defined upon tbe plan, and the lands included 
within them must be shown. 

It is not essential tbat the limit of deviation sbould always extend tn 
100 yards where circumstances (e.g. the existence uf a farmstead, or 
turopike-road, or a park), render it advisable to restrict the power to 
deviate within narrow limits, Upon this latter supposition, the line of 
deviation will be drawn se as to exclude the excepted property, and the 
lands beyond that liue, although within 100 yards, need uot be described 
or numbered. 

If (һе plan is on a scale less than a quarter uf an inch to every 100 
feet, there must be an additional plan upon that scale (1 inch 1000 feet) 
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ы апу building, yard, court. yard, or land, witbin the ronrtilage of any 
'uilding, and of any ground, caltivated as a garden, included within the 
limits of deviation, 

These enlarged plans are sa frequent а spurce of error, ns lo render it 
usually expedient to draw the whole plan to the enlarged scale. 

The plan is to exhibit thereon the distances, іп miles and furlongs, 

from one of the ternuni; if the plan is not lithographed. the distances will 
be best marked in figures of rei ink, to distinguish them from the figures 
ef the field-, which will be in black ink. 
{ А memorandum of the radius of every curve, not exceeding one mile 
in length, must be noted on the plans iu chains where ihe curve occurs, 
Where а tunnel is intended {о be constructed, it must be marked hy 
а dotted line on the plan, 

Fach distinct property, divided by any visible boundary from another 
property, should have à separate oumber, with this exception, that апу 
collection of buildings and grounds within the curtilage of a building be- 
longing to ene person, and in une occupation, may be described under 
опе number— thus, © Farm house, yards, garden, barn, and sheds.” 

When it is necessary to interpuse a number, a duplicate number should 
be added, thus, За 4a, 

The numberiog should commence in every parish, All lands included 
Within the limits of deviation shows by lines drawn on the plan, and ай 
lands which those lines touch, must be numbered and deseribed if the 
limits of deviation are not defined, all the property showu on the plan must 
numbered and described, 

Public roads should have a separate number. in each parish, where 
they appear on the plan, Private or uccupation ruads shuuld have a 
separate namber, if fenced aff frum adjoining land; so foutpaths, if re- 
paired by the parish, or if fenced oll, shoold be numbered. Navigable 
streams, and mill streams, must be separately numbered. 

The section must be drawn to the same horizontal scale as tbe plan, 
апа to a vertical scale of not less than опе inch to every 100 feet it must 
show the surface of the ground marked upun the plan, aad traversed by 
the propused line of railway, 

Tt must exhibit by a line the intended level of the upper surface of the 
rails, and it must show an unifurm datum horizontal liue the same 
throughout the whole length of the work and its brauches, and referred 
(ө а xed point near one of the termini, aud stated in writing on the 
section, 

This fixed paint should be some marked unvarying nbject, easily ac- 
cessihle to the puhlie, e. g. a tide-mark, chiselled in a dock gate, the 
plinth ofa pillar, or other public building. 

The surface water level of a canal at a particular spot would not be 
goad, because that level varies; the surface of a ruad, without stating 
the particular point, would also be bad for vagueness. 
| Тһе distances from one of the termini must be marked aloog the datum 
line ia miles and furlongs, to correspond with the distances marked un the 
plan. This rule afford a frequent test of inaccuracy. 

А vertical measure from the datum line to the line uf railways must 
be marked in feet and inches at each change of the grathent ог inclina- 
tion, and the proportion or rate of inclination between each and such 
change must also be marked. 

Wherever the railway is intended to cross any turnpike road, public 
carriage road, navigable river, canal, or railway, is intended to form a 
Juuction with a railway, the distance of the ѕосѓасе of those objects from 
the upper surface of the rails must be marked iu figures upon the sec- 
tion, atthe point of crossing or contact; and even it the levels cuiucide, 
that fact should be stated upon the sectioa. 

Where a railway ciusses a road or navigation, or is crussed by a bridge 
or viaduct, the height and spaa of each most be marked. 

The extreme height of the surface of the railway over the surface of 

the gronud must be marked in figures in the case of every embankment, 
however triflmg—and likewise in every cutting the extreme depth of the 
railway below the surface of the groond must also be marked іп figures. 
_ Ifaoy alteration is intended to be made іп the present level ог rate of 
jaclination of any turnpike road, carriage road, or railway, that altera- 
tou must be stated on the section ; the road or railway must be nuu- 
Бегей, and there must be a cross section (with a refereuce to that num- 
ber,) өп a hurizuntal scale of vue iuch to every 330 feet, and on а verticle 
scale of one inch to every 10 feet. 

The cross section must sbow in figures, as well as by measurement, the 
present level and the intended level of the road. 

Intended tunnels aud viaduets must be marked ia the seetion, and 
special care must be taken that the lengths of the tuanels on the plan and 
section agree, 

А horizontal and vertical scale must be given өп the plan and section 

The scale and datom line, as well as the other foregoing requisites 
must be shuwn upon each plan for deposit with the parish clerks. 

It must alsu һе borne ш шіні, that, where the levels of апу road is 
altered, the ascent of any turnpike road must oot be more than one fout 
in 30 feet; and of any other public carriage road, not more than one 
fout in 20 feet, 

The pattern plan and section annexed to the standing orders was drawn 
several years ayo, and cannot now be considered as a safe guide alone,as 
the standing orders have since undergone wuch alteration. 

A published map upou a scale of nat less than half an inch to а mile, 
with the proposed іше of railway laid down, must be depustted before the 
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Ist of Decemher at the Board of 'Trade.— From the Norember number of 
the Railway Reriew, а new well-arranged magazine of information respect- 
ing Public Companies. 


NEW THEATRE AT LISBON. 


The architecture of this great work is of a most creditable character, 
The building occupies one whole side of the most splendid square of Lis. 
on, commonly known by its ancient name of Rocio, and stretching along 
the heads of the tbree principal streets in the lower part of the city, usually 
called by the English “ Gold-street," ~ Silver-street,” and “ Clotb-street.” 
It is built on the site of the former Icquisition, In approaching the square 
from any of these streets, the theatre is seen to great advantage. It has 
received the appropriate name of the ** Theatre of Donna Maria Segunda." 
Its facade is very attractive, and may be even described as magnificent, 
The entire building has the advautage of being constructed of the native 
Lioz stove, which, in fineness of texture and purity of colour, far exceeds 
even Portland stone, and very nearly approaches to marble. The building 
is of the Ionic order, constructed in accordance witb Palladio-classic 
ideas, and is ndorned with a fine portico of six handsome lonic columns, 
crowned by a bold pediment, which is to be filled with a sculptured alto- 
relievo in marble representing Apollo surrounded by the Muses, and to be 
surmounted with ап appropriate marble statne over each of the three 
angles. The columns of the portico are raised upon massive hases, and 
further thrown up by being placed over seven easily receding steps. In 
front of each exterior column rises а second basement, surmounted by a 
rich lamp, and two other lamps are thrown out with fine effect at the end 
of the side-steps ascending tothe atrium, Тһе extent of the building may 
he inferred from the fact that its front contains two rows of 17 windows 
each, surmounted by bassi relievi and upper semicircular windows. Тһе 
windows at the sides are thrown into very ricb and eflective groups, to 
which a fine Ionic character has been cleverly imparted ; and at the west 
end a covered arcade, extending to the length of five boldly-turned arches, 
aud relieved by an elegant balustrade, affords to the visitors to the theatre 
the great advantage in wet weather of being set down aud taken up in 
their carriages under complete cover. In this respect there is no theatre 
in Londou which can compete with the new Lisbon theatre. ‘The entrance 
hall and staircase are likewise very commodious and elegant, most cer- 
tainly not surpassed, and probably not equalled, by anything іп Europe, 
The roof is supolied with what is termed in Portuguese a terraca, an- 
swering to the azotea of Andalusian and Buenos Ayrean houses, and pre- 
sents a large space for cool promenading to enjoy the fresco of this south- 
егп climate. Great forethought and provision for universal convenience 
and comfort have evidently presided both over the design and its execu- 
tion, The architect is Ѕерһог Lodi, brother-in-law of the Count de Far- 
robo, and the work does him very great honour. 

The tbeatre was commenced in the spring of 1843, aud its cost is 
50,0001. The rapidity and completeness of its execution, as well as the 
moderate cost for which so brilliant a work has been produced, do great 
credit to the Portuguese. 

The interior of the tbeatre even exceeds its exterior splendour, No- 
thing could surpass the dazzling magnificeuce of the decorations, unless, 
perhaps, the pure taste and elegance which presided at their distribution. 
The house is about the size of Drury-lane Theatre, ара internally of 
nearly the same form, the stage well up and forward, aud the facilities for 
hearing perfect. It preserves its national character in this respect, that 
there are four tiers of boxes, with the royal box in the centre, occupying 
a portion of nearly three tiers, and surmounted by a rich crown, with an 
extensive gallery all over head. But the jealous old Portuguese, half- 
Moorish system of shutting up each box from the inspection of all its 
neighbours, has been happily replaced by the interposition merely of light 
arabesque columns of white and gold, which enables every one to see 
every one else in the theatre. The ceiling aud chandelier are most superb, 
ава the stalls are judiciously arranged in a single row all round the pit. 
The entire internal decoration is in white and gold, and the royal bux is 
supported on each side by handsome caryatides. 


DESTRUCTION OF THE SCREW PROPELLER OF THE 
GREAT BRITAIN STEAM VESSEL. 

The Great Britain arrived at Liverpool, Oct, 4. During her passage 
she was partially disabled by the breaking of her propeller, and in conse- 
quence the priacipal portion of the passage was performed under sail. 
Some extracts from her log given below cannot fail to be interestiog to the 
engineer. They seem to fully prove the capabilities of this important ves- 
sel as a sailer. 

Oct. 18th.—Saturday noon went on sectional dock ; found two arms 
gone cluse to the boss, and one blade; shifted the blade of our remaining 


Arm to the opposite side, and secured the other blades; the rivets were 
nearly all loose ; came оії the dock. 
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22d.—W ednesday afternoon, commenced coaling immediately, and cargo 
next day. 

. 26th.—All coals, near 1,000 tons, in by 
cargo all in Monday night. 

28th.—Started at 2 p.m. on Tuesday, with low steam, cut off at 13 in, 
ship in good trim. 18 ft. 8 inches, 17 ft. 6 in., and going well until 11 p.m. 
the 30th, when we found somethiog wrong with the propeller, and striking 
the stern-post very hard ; reversed the engines, and, after two or three 
good thumps, the arm broke off. 

Went on with very low steam, cut off at 12 inches, steered by the sails; 
wind north-easterly ; ship making very good way, seven to nine knets, 
until Friday, the 1st, about 3 p.m., when another of the arms of the pro- 
peller broke, leaving only one, Í think the repairing one, and the half of 
another, with a small plate we had put on the end of it. 

Wind hauled to Ше southward and south-westerly ; made the most of 
our sails, and very fair way, just keeping the propeller from dragging, at 
times going 10 knots. 

Nov. 3.—W ind fell to a calm on Ше evening of the 3rd, making 5 knots, 
and in the course of tbe night came a-head, a moderate hreeze from the 
eastward, and little swell, ship making 33 kuots against it. 

4tb.—Have heen economising water and provisions since we broke first 
arm off, and estimate we have at Jeast 30 days, from to-day, of everything, 
without going on short allowance. 

5th.—Very fine weather, with N.E. swell; wind veered round to the 
N.W. and squally, then to М.Е. aud easterly. 

6th.— Made use of our sails, whenever there was a chance, within three 
points of her course ; sbe feels them directly, and has, 1 think, very supe- 
rior sailing qualities, Every appearance of westerly winds the last three 
days, but have heen disappointed so far; yet we have made, under the 
circumstances, very good way indeed. 

Тһе propeller, or what is left of it, has done wonders, at times making 
four knots against a moderate easterly wind, and N.E, swell, rather high. 
Wind hauling from eastward to southward this morning, and, I think, looks 
well for a south-wester very soon; making 82, close as she can lay, with 
fore and aft sails, reefed topsail aod mainsail; this is good decidedly, 

Abaut a quarter past 5 the remaining arm of the propeller broke, leaving 
only a half-arm, and the small piece of another, about two feet from the 
centre, 

Cut steam down as low as possible, going all night, with a fine southerly 
breeze. 

8th.—At Ih. 20m. p.m., stopped the engines, with the half-arm vertical ; 
moderate south-westerly winds ; all sails we can carry set. Wind fresh- 
ened gradually toa gale from the westward; reefed topsail, and off bon- 
nets of spencers; sea rising fast; increased breezes to fresh gales, and 
hard squalls aod high sea; mainsail, topsail, and one spencer set, ship 
scudding and steering beautifully, taking a spray on larboard-quarter and 
beam occasionally, but as easy, or easier, than any ship I ever knew. 

10th.— Passed a large ship hove to with maintopsail and foresail; dirty 
rainy weather; dead lights all closed, scuttles, &c., well secured. 

Lith.—Wind moderating and hauling to the northward ; made all sail 
on her; wind to the N.E. and E. Noon,—Saw two ships ahead, and 
came up with them, at the rate of two miles an hour, closs hauled. This 
is wonderful with our little spread of canvass, and more than I expected, 
well as I thought of her sailing qualities. Wind variable, and getting 
light. 

12\h.—Light breezes inclined to the N.W. again ; a ship in sight that 
we are coming up with as fast as those yesterday. 

J3th.—A light breeze from the N.W.; increased to a moderate breeze 
and fine weather; a ship astern at daylight; ran her out of sight by noon. 
Wind fell light again in the evening. 

J4th.—4A breeze sprang up from S.W.; made all sail; at noon increased 
to a gale; double-reefed topsail aud off bonnets of spencers ; dirty rainy 
weather, and sea rising fast; moderating, and hauling (о the W.N.W. in 
the evening. 

t5th.—Moderate and cloudy; high N.W. swell; made all sail; 8h. 
30m. lighted fires; increased to strung breezes, and squally,southerly, very 
thick, dirty, rainy weather. 

16th. —Daylight; cleared off, and saw the mizen-head ; а fine breeze all 
day; running 10 and 11 knots. ^ 

17th.—At lh. 30m. passed the Tuskar; 11 off Holyhead; 1 p.m. off 
Point Lynas; З p.m. got a pilot and steam-tugs off N.W., light vessel ; 
waitiug for water. 

Captain Hosken, the commander, had the gratification of receiving a 
most flattering address from the passengers, testifying the zeal and prudence 
with which he discharged his duties under the difficulties of the voyage. 
Тһе following passages from tbe address amply confirm the opinion ех- 
pressed in the log of the excellence of the Great Britain as a sailing vessel 

“ The Great Britain left New York on the 28th ult, with every prospect 
of making a good passage. It is true that оп her ontward trip she met 
with an accident to her propeller, which rendered important repairs neces- 
sary before leaving on her return to Liverpool; and these were done in a 
manner which was hoped to be efficient and substantial. 

“ Scarcely, however, had she been at sea 48 hours when ап accideot oc- 
curred similar to that which befel her on the previous passage—the loss of 
one of the arms of the propeller, Again, and when but a few days longer 
at sea, two more of the arms of the propeller were carried away, and the 
ship was now so far disabled that her commander deemed it prudent to 
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discoutinue the use of the engines, and to depend entirely for the remainder 
of the passage on the good qualities of his ship asa sailiag vessel. Fa- 
vourable weather soon gave us the opportunity of testing her ability in this 
character, and from what we then experieoced we have no hesitntion in 
saying that, іп our opinion, her ability as a sailing vessel is not inferior to 
any ship afloat. We overtook several vessels at sea sailing the same course, 
allof which we passed, This fact we deem as the best evidence of her 
qualities us n sailing ship. | 

“ On the 10th instant we experienced a very heavy gale from the north- 
west, which continued for nearly 24 boars, and we then had an excellent 
opportunity of judging of her streogth and ability аза sea-boat, Far from 
encouraging апу of the ill-founded prejudices ngainst the Great Britain, 
she, ou this occasion, strengthened our confidence, and won the admiration 
of all on board. 

“ Those of us who have experieuced severe weather on the Atlantic can- 
not refrain from expressing ibe opinion of the superiority of the Great Bri- 
tain in a heavy gale; and we venture to predict, that if she should ever 
eucouuter worse weather {һап sbe has already, she will sustaiu her charac- 
ter аз one of the ablest triumphis of modern naval architecture. 

« In conclusion, we take pleasure iu makiog pnblic the statement that 
we nre well pleased with tbe Great Britain їч every respect. Vor safety, 
speed, und comfort, she is, in our opioioo, unsurpassed ; aud during this 
passage of unexpected length, we һауе not suffered the slightest diminu- 
tion of comfort, aad, in particular, our table has been as good aud well sup- 
plied as if we bad been only the usnal period. 


REGISTER OF NEW PATENTS. 


(Uader this head are given abstracts of the specificatioas ог ее niost imports: 
they are enrolled. Апу additional information required as to any parca 
LX DM Bound 5 apolyiag to Mr. LAXTON at the Oifice of this JOURNAL) i 
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BLASTING ROCKS. 
Wirrian 1озри Conran Manir, Baron ре ЇлепнАвев, of Paris, for “ Im- 
provements іп blasting rocks amd other mineral substances for mining and other 
ases, and in apparatus to be used іп such works—Granted March 27; en- 
rolle September 27, 1815. T 
fLhis inve tion for improveme 18 in blasting rocks, &c.is similar to the 
mode hitherto practised, with the exception of boring or torming the hole to 
contain the charge of powder, which, according to this inVention is ma ile 
Jarger at the bottom or lower end, in place of having the same perfectly 
cylindrical, as heretofore. The following is the mode of effecting the above 
object ; let а a represent a hole bore in the ‘ordinary means now in use, and 
to the required depth; then, in 
order to enlarge the size of the 
ole at the lower end, which the 
inventor effects by dissolving cer- 
tain porti ns of the stone by means 
of muriatie acid, dilute] with about 
three times its weight in water. A 
tube is to be inserted in the hole 
and sealed roan! at the lower end 
with some suitable composition, 80 
asto prevent the froth or vapours 
from the acid passing between the 
outside of the tube and inside of the 
hole bored in the rock, — Within 
his tube there is a smaller tubs. 
through which the acid passes 
into the hole. These tubes are 
bent at the top, and terminate in 
a vessel containing the acid, and 
which vessel receives the froth that 
passes from the hole through the 
annular space formed by the two 
tubes. The inner tube is bent at 
the lower end, so as to prevent the 


froth pissing through th: sin. Z This operation is continued until the 
hole is sufficiently large fur the purpose intended; after which, the content 

of the hole are removed by means of a syphon, or pump, and the same, wel 

washed out and dried with tow, or other absorbent material, when it will be 
ready to receive the powder, which; із discharged in the ordinary manner. 
it will be found necessary іп some cases to empioy other acids tban muri- 
atic, accordiog to the nature of the rock to be dissolved, 


MAKING TILES, 


Ricuanp WELLER, of Capel, near Dorking, Berks., for “ Jmprovcments in 
the manufacture of drain and other tiles апа pipes——Granted March 27 ; En- 
! olled September 27, 1815. 
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This invention is supposed to be for an improved machine lor manufac- 
turing bricks, tiles and pipes, which: we рате no doubt will be sufficiently 
understood by the following descriptivo, Тһе machine in question соп» 
sists of a frame mounted upon four я heels; this frame supports at each end 
two semicircular cylinders similar to a (A) retort. Between the cylinders 
Шеге isa rod, having a piston at each end, made to fit the cylinders; this 
rod is actuated by a lever aod ratchet wheels, so as to force the piston 
alternately into one or other of the cylinders, the motion of the lever being 
similar to that of pumping or working a fire engine. The cylinders are 
mounted upon ар axis, or trunions, so as to be capable of being moved from 
а horizontal to a vertical position. The object of this is that, during the 
operation of forcing or expressing the clay from one cylinder, which passes 
through dies, and which cylinder is in a horizontal posnion. The other 
cylimler may be placed in a vertical position, for the porpose of being 
te-filled with clay ; ап in this maoner the cylinders аге alternately filled 
with clay, which is forced, in the manner described, though suitably formed 
for the purpose of making bricks, tiles, or pipes. 


ATMOSPHERIC RAILWAYS. 


Wirnaa Prosssa, jun. of. Pimlico, and Jacon Barrr, of Hanover-square, 
for * Improvements іп railways, and propelling railway eurriages.’'—Granted 
December 18, 1844; ЕпгоПоей June 18, 1815. 


We have gisen two drawings of this invention, which, with the following 
description, will be sufficient for must of our readers to judge of ils ori- 
gmality. Figs. ] and 2 show sections of the valves and portions of the 


upper part of the tubes. The mode of propelliag is the same as that pro- 

posed by Mr. Pinkos, in the specification of his last patent, as will be here- 

after described. Іп fig. 1, a а shows a portion of the tube, or propelling 
Fig. 1. 


main 5 ar two pieces of leather, or other flexible material, bolted on each 
side of the opening in the pipe, which in this case, in place of being one con- 
tinuous slit, or opening, consists of a number of round or oblong holes, with 
narrow stripes of metal between them. The object of this is to make 
stronger pipes with a less quantity of metal; the two pieces of leather, b Б, 
are also secured at the upper edge to a projector attached to the pipe;c e 
are flexible rods of wood, which, by means of springs, d d, force the two 
pieces of flexible material together; f is a bent piece of iron, extending the 
whole length of the line of pipe. This piece of iron, which is intended to 
support the under-side of the flexible material, is perforated with a number 
of small holes, and is in appearance like a honey-comb. Fig.2 shoas ano 


Fig. 2. 


ther modification of fiz. 1; the object of the inventors in this case being to 
propel two lines by one line of pipes, which is to be placed between the two 
lines of rails, The mode of propelling is by a hollow arm, flattened at one 
end, во as to pass freely between the flexible material, or lips, forming the 
valve. The other end of this hollow arm is connected with the eduetion 
part of cylinders of an ordinary locomotive: thus, by eshausting tbe air 
in the main or traction pipe, a pressore will be exerted on the pistons of the 
locomotive, that will propel the same. The hollow arm is provided with a 
small roller, that runs upon the bent plate f. 

The inventors propose to have а cylinder or reservoir attached to the loco- 
motive, and connected with the cylinders of the same, the object of wbich is, 
that when the train is descending toclines, the pistons of the englne will at 
every stroke condense or furce air into the rescryoir, and thus act as a brea 
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to the train. The air thus condensed is intended to be employed in movin g 
the train ош cf the sidings, or from one line of rails to the other at the 
several stations. 


WASHING AND MANGLING MACHINE. 


Ѕамтғі Wirkxissos, of Balloon-street, Leeds, mechanic, for ‘1 certain 
machine, to be called a patent washing, wringing, and mangling machine <”? 


Granted April 17; enrolled October 14, 1845. 


The novelty of this invention consists in combining the three machines in 
one, whereby a great saving in room and expense is effected. The washing 
machine consists of a semi-cylindrical bax, in the centre of which there is а 
shaft supporting a frame consisting of a number of bars of wood, or snitable 
metal, sueh as brass. Motion is given to this frame, so as to cause it to 
vibrate backwards and forwards in the same cylindrical trough, Бу means of 
a handle keyed on the end of the shaft; the process is therefore effected by 
placing the clothes, with snitable washing liquor, within the trongh, about 
equal quantities on each side; the vibrating frame thereof, which is to be 
worked to and fro until the clothes are sufficiently cleansed ; after which, 
they may be wrung by passing them through the wringing and manglin y 
machine, which consists of a pair of wood rollers, supported in a framing at 
the end of the washing machine, so that the clothes may be passed directly 
from the washing machine thruagh che rollers for the purpose of wringing 
In order to effect the mangling process, the top roller, which is weighted 
by an arrangement of levers, is capable of being raised from the lower by 
means of a cord attached to the weighting lever, and made to pass round an 
axis, upon whieh is а ratchet-wheel and fly-wheel, so that by turning the 
atter, the top roller may be raised from the bottom one, round which th e 
clothes are to be folded by suitable mangling eloths. The top roller may 
then be lowered so as to press on the under one containing the clothes. Ro- 
tatory motion is then given to the rollers, by means of a handle, until the 
clothes are sufficiently mangled, 


IMPROVEMENTS 1N WATER PIPES. 


Freeman Roe, of the Strand, engineer, for “ Improvements in the manufae - 
ture of pipes for conveying water and other fluids," Granted 22 April; Ea- 
rolled 22 October, 1845. 


This invention consists of manufacturing pipes, for conveying water and 
other fluids, of glass, in place of iron, as heretofore, The invention propos es 
to prepare the glass by means of a hot air furnace, after which, it is to be 
mannfactured into piping in the following manner. In the drawing annexed 
a shows a pot or cauldron, made of, or lined with clay or other suitable com- 
qosition; b is a hollow iron mandrell, covered with baked clay, the diameter 
of which is to be somewhat smaller than the bore or ealibre of the pipe in- 
tended to be made. This mandrell passes through a hole at the back side о? 
ihe pot of the same diameter asthe mandrcli, and Inted therein ; the end of 
the mandrell also passes through a hole at thefront side of the pot, and is 
supported in a suitable manner in the centre of such hole, so as to form an 
annolar space through which the metal passes, as wil! be hereafter explained. 
ecisahollow mould in two parts, attached to each other by means of a 
lunge joint, so as to be readily turned over, and thereby form a complete 
mould for the pipe when required ; d isa hollow rod enlarged at the end e, 
so as to form an enlongated cup; behind this cup there is a cirenlar projection 

or enlargment of the Bod. which keeps the same in the centre, or proper 
place. 


in making pipes according to this invention, the glass is to be put into the 
pot a, and an air hydrogen jet director either проп it, in the pot, or whilst 
issning from the pot. The glass having been pnt in the pot, the enlarged 
end of the hollow rod d, which has previously been made hot, is inserted 
into the annular hole, when the glass which adheres to the end is drawn 
through such annular space by the aforesaid rod, w hich reserves, during the 
process of drawing, a rotary motion. During the operation above described, 
а current of air is directed through the hollow mandril and rod by snitable 
machinery. At the other end of the rod there is a stop-cock, or suitable 
valve, which, after the glass has been drawn into the monld, and the half е" 
turned over to complete the same, the current is suddenly stopped by closing 
the valve, which has the effect of forcing the glass against the sides of the 
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mould, and thereby forms the pipe, which is afterwards removed to the ana- 
lising oven. 

The specification, after showing a number of modes of joining the pipes 
by means of brass or iron cnplings, claims the manufacture of or from glass, 
or of or from the vitreous materials uf »hich glass is or may be made, of 
pipes for conveying water or other fluids. 


ARTIFICtAL FUEL. 


Perpericx Rawsowr. of Ipswich, engineer, for “improvements in combining 
small ссай and other matters, and in preserving wood.'—Granted May 10; En- 
rolled November 10, 1815. 


This invention consists in a metliod «f nsing a solution of silica with small 
coal and wood, for the purpose of cementing thm together, and in some 
cases for preserving wood. The solution of silica is made by dissolving 100 
lb. of sub-carbonate of soda, known in commerce as soda, in so much water as 
will make the solution of the specific gravity 1:150 at a temperature of 60? 
Fah., Ше carbonate of soda is then rendered eaustic by adding lime ; or in 
place of carbonate of soda the inventor sometimes employs 501b. of carbonate 
of potash. This canstic alkaline solution is then put in an iron vesse) with 
about 100 lb. of finely broken flints; the above mixture is then to be submitted 
to a temperature of about 300? Fah. for 10 or 12 honrs, and well incorporated, 
after which it is to be passed through a sieve to free it from the grosser par- 
ticles, and finally evaporated till the specific gravity is about 1:500 at a tem- 
perature of 609 Fah., after which the mixture is rendered fit f. r use either by 
adding finely ground Ilint or sand, or by adding water, depending upon the 
consistency required. 

In cementing small coal, the inventor takes 100 parts of coal and from 10 
to 20 parts of the above silieeons part or cement, and after mixing them to- 
gether, the same are to be pressed into blocks of suitable size by hydrostatie 
or mechanical pressure, and afterwards dried ready fur use. The inventor 
proposes to put one or more pieces of wood in the form ofa case, into the 
moulds so as to form a hole or holes througti the blocks to render the com- 
bustion of the same more perfect. 

Іп cementing timber the inventor proposes to saturate or impregnate i£ 
with a solution of silica in snch manner as to cement the fibrons part of the 
wood so as to form a solid and durable mass. Гог this purpose the timber is 
placed in a snitable vessel or receiver, from which the air is to be exhansted 
by means of pumps ; the above solution of silica is then admitted, which will 
enter in a great measure the рогев of the wood, bnt in order to do so more 
effectually, force pamps may be employed ; after this process the timber is to 
be immersed in а sulntion of mnriatic acid and water, which will render the 
same insoluble. 

The inventor claims the use of the above solution for the purpose described ; 
also the making of block of fuel with holes throngh them to render the com- 
Lustion more perfect. 


THE COMING DECISION—THE GOVERNMENT COM- 
MISSION ON THE GAUGES. 

We have abstained, on principle, from all interference with the pro- 
gress of the investigations of the Royal Commission on the Gauges—we 
have abstained from all commeotary on the evidence as it has proceeded— 
we have even аһвізіпей from publishing ару extracts from, or abstracts of 
the evideoce, although we have been made acquainted with the progress. 
of that evidence from time ta time. We do not mean now to anticipate 
the probable nature of the decision; we disclaim the slightest pretence to 
koowing what that decision may be. We are advocates of neither gauge, 
in the abstract, for we caanot see apy mysterious ог cabalistic power 
either in the numbers 84 or 57, whieh represent jn inches the respective 
broad and narrow gauges. We аге not sure that some intermediate num- 
ber, such as 60, 72, or 75, might not prove more magical than either, 
Practically, we believe that an ill-conditiooed, ill-managed line оп the 
broad gauge would be abont as much worse than a well-conditioned, well- 
managed line on tlie narrow gauge, as a good broad gauge line would be - 
better than a bad narrow gauge. Practically, also, it does not appear, as 
{аг аз we happen to Каоуу, tbat any broad gauge line has hitherto achieved 
much more than the narrow gauge line. The precise optimum gauge we 
presume, therefore, to be a subject on which it would be idle to theorise, 
and absurd to dogmatise. 

There is one point, however, which it is eotirely within our province ío 
submit to the Commission, which it is indeed our duty to represent to 
them, aod which it is not likely that, in the conflict of the opposing state- 
menis by mere partizans of either gauge, they have bad fairly presented to 
them: а few words on this subject we take the liberty, with perfect de- 
ference, to place before them. We conceive it therefore to be most im- 
portant to the public interests, we know it to be aoxiously desired by the 
great railway interests of the conotry, that we should bave a DECISIVE 
JUDGMENT on the case at issue :—not a rehearsal of balancing opinions, . 
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nola rechauffuge of contending evidence, all of which we have already 
bad the benefit?) of, nearly totidem vcrbis, іп the evidence on the rival 
gauge lines last sessiou : what we do want із some plain practical deci- 
sion which ean be fairly and readily worked out by such means as are 
easily within reach. In short, the railway interest requires a decision, 
not a diseussion, on the long-pending question of gauze. 

Next, we want to know of you this; Do you think Ше broad gauge so 
much better than the narrow gauge, that we should take up all the nar- 
row gauges and lay them down as broad gauges? If you do, don't be 
аган to say so. Many railways have already taken up their rails and 
laid down new. The Liverpool and Manchester, for example ; also the 
Great Western is now in the act of doing so, as all travellers know. If 
you think the broad gauge so much better, pray say so ; and whea, tra 
few yeurs, there is a change in strength or kind of rails, and new ones 
are nbout to be laid down ou any narrow gauge Іше, let it be then con- 
verted into а broxd guage. Let us have this decisioo, if it be your honest 
opinion, and we now, end our successors after us, will thank you—cer- 
tainly for your honesty and decision of eharacter—possibly also for your 
wisdom and foresight. Thus, at least, your decision will tend to confer 
onus and fature generations the great benefit of uniformity of systen:— 
of a national gange—which we think very important, and likely every 
day to become more important; апа whether you take 31 inches or 57, we 
shall in either case be grateful for a decision, 

Bat there is another alternative for the Commissioners. You may be of 
opinion that neither gauge has sollicient superiority over the other to 
render it desirable that either should be taken up for the purpose of na- 
tional benefit, You may be of opinion that the broad gauge is better than 
the narrow, but neither better nor worse iu a sutliciently high degree to 
justify tlie extreme measure of supplautiug either by the other. This is a 
probable enough alternative. | 

Permit us to say that this has been suggested as a decision not only 
possible, but even probable. lf this be yonr ultimate deeision, we beg to 
point out the influence which that will have on our property, Suppose 
you to have decided that the Great Western line has advantages over the 
narrow ;—suppose you to to have thus decided, that the advantages of 
the broad gaage are so great over Ше narrow, аз to countervail all (һе 
disadvantages and incouvenievees of diversity uf gauge—suppose this to 
be your decision, that we are to keep on two gauges, Шеп we wish to call 
your attentian to the enevitable consequences of your decision. 

You have before you, in this event, the following praetical alternatives. 
The first of these has, we hear, been proposed to you, viz., to tie up the 
guages each iato n district of country—to give AS the boundary of demar- 
cation, which shall separate the broad gauge district from the narrow ; 
and the contest, in that case, will merely be as to which Іше shall have а 
given district of coantry. х 

Now, we wish strongly to direct your attention to the practical effert 
of sach а decision. We take leave to assure you that a theoretieal scheme 
of tying up the broad gauge into any particular distriet, leaviag all the 
vest to the narrow, woald on such grouods be grievously unjust to the 
broad gauge— would be inevitably iujurieus to the public—would be, іш 
the eni, impracticable, and therefore foolish, 

If the broad gaoge be, as you shall decide, the better gauge; and if it 
be so maeh better that its superiority shall eountervail all the evils of 
diversity of gange; aud if we are to have both; and if your opinion in 
this respect be adopted by the Legislature ; then we beg to submit to you 
that all attempts to tie it up into апу given district are not only wrong, but 
absurd and impossible. Haviag decided that the broad guage is so mneh 
the superior of the narrow, are you (0 say to the authors of such. great 
national improvements, that they are not to enjoy its benefits over the 
whole country, wherever people wish tu enjoy them? 15 one gange to be 
the oetter for Bristol and the other for Birmingham? Would you allow 
a maa to take out his patent for some valuable invention and improvement, 
and thea say his invention must only be used and sold in Corawail, but 
shoeld be contraband in every other conotry ? Such legislation would be 
iniquitous—uuworthy of a jast natioo—anjost in the highest degree to 
the broad-gauge party. Sach a restriction, therefore, beiog wrong, could 
not possibly last. 

Moreover, if yoa decide the broad-gauge to be Ше better, and sa much 
better as in its excellence to overbalance all the disadvantage of diversity 
of gauge, lheo why is опе part of Euglaud ooly to have Ше benefit of it? 
If you decide that we can travel faster, cheaper, safer by it, why should Т, 
who reside in Manchester, who own works in Staffordshire—1 who have 
inanufactories at Leeds and coal mines at Newcastle—be debarred from 
the same benefit, in bringing my commodities to market, as the miner of 
Coruwall, the ironmaster of бош Wales, and the шегеһаш of Bristal, 
If, therefore, the broad gauge be thus much the better, I too am surely not 
to be shut out from терайлар its advantages іп my own district! То the 
genera! poblie, therefore, as well as the hroad-gauge party, the proposi- 
tion is unjust. 

Suppose, however, on your recommendation, some imaginary boundary 
to be laid down, some theoretical line to be assumed, we will undertake 
that, in а very Short time, the restriction will show itself impraeticable 
and absurd. The broad gauge woold iu that case have an easy task to 
break through its restrictions. It will only be necessary fur that party 
that it should fill its district with branches, occupy as expeditiously as 
possible every aere of that gronud given over to it, aud rapidly push 
orward numerous brauches tu every practicable poiut along its boundary, 
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stopping short always nt this imaginary line of the Commissione s — ve 
say the broad gauge would only reqoire to play this game well—(and who 
doubts their playing it eapitally ?)—to overwhelm the bouodary by demon- 
strating its own great practical jnexpedieney, and enable it, lik* a giant, 
to break throngh the wretched cobwebs of a legislation so fezble and 
foolish. 

We place, therefore, most respectfully, befure the commission the inevit- 
able effect of their decision on people and things out of doors. ‘There are 
also two great questious now to be decided—the capabilities of the gauges, 
and the capacity of the commissioners. Their decision, if for the public 
interest, will reflect on them personal credit and endoring gratitude ; i£ 
otherwise, it will overwhelm the commissioners with never ending dis- 
grace. The public at large care litile, perhaps, which goage is the better : 
only, if there be but little diference between them, pray let us only have 
one; if there һен great dillereuce, sufficient ta countervail the disad- 
vantage of two, then by all means let the whole country have the benetit 
of the latter; as undoubtedly it ultimately must, whether present legisla- 
tion choose it or not. 

Such are the questions before the commission. We leave our interests 
with confidence in its hands. In saying thus much, we have discharged 
the responsibility laid oa usas representatives of railway property. 
lleneeforth, we leave the comraissiouers in peace to deliberate and to 
decide on the interests committed to their eharge, as well also for the 
public benefit as for their own personal repu'atioa.— Railway Chronicle. 


ROYAL SCOTTISH SOCIETY OF ARTs. 


XXV. SESSION.—I. MEETING. 

The Annual General Meeting of this Society was held at Edinburgh, on 
Monday, November 10, 1845, l'rofessor More, President in the Chair. 

The President opened the Session with tbe tollawing address :— 

“ Before resigmug this chair, to whieh you so kindly advaneed me, permit 
me to return my best thanks for this honourable distinction, and to conzratu- 
late you on the cheering prospects with which we enter upon the 25th ses- 
sion of this Society. 1 rejoice that a Society, which has already done so 
much for the advancement of the useful arts, should be going on with in- 
creased progress, and that during the last session as many, at least, and as 
valnable communications were laid before ynu as during any previous session ; 
and I sincerely trust that every future President, on retiring from the chair, 
will he able to make a similar, or even a more gratifying statement. 

* Many societies whieh have commenced as v:gorously as ours, have, after 
a time, languished and decayed; but 1 anticipate no such result to our So- 
ciety. lts constitution, by which even Ше hinmblest efforts of genius are 
fostered, and by which our operative artizans are called 10 issist us by their 
contributions, give it a principle of stability which will | res тус it from such 
a fate, and which, 1 trust, will lang enable st to flourish in und scay.ng vigour. 
Nothing сап be more conducive to the improvement of the arts than that 
free interchange of views and suggestions whieh takes place at our meetings, 
and to whieh we have to ascribe several of the most valuable cemmunieatious 
with whieh we have been favoured. Without intending to disparage any 
other Society, І hope I may boldly say, that there is no other institution in 
this country which is better calculated to foster апа stimuiate all the useful 
arts. 

“While I congratulate the Society on our past success, and on our future 
prospects, llave to lament, with you all, the losses we have sustained by 
death during the last year. іп particolar, let me mention the names of two 
distinguished naval officers, both of whom took a warm interest in this Sa- 
ciety, E mean the late Admiral Sir David Milne, who at one time acted as 
one of onr vice-presidents, and Ше late Admiral Tait, who when his health 
permitted, was seldom absent from our meetings. We have also to lament 
the death of our honoured member Dr. Abercravibie, whose numerous avo- 
cations alone prevented him from taking such an interest in our meetings as 
he would otherwise have done. ‘lwo other members who took a deep in- 
terest in our affairs 1 must nat overlaok, l mean the late Mr. llunter of 
Thurston, and Mr. Robert Forsyth, advocate. I hope that the places of 
these eminent men will soon be supplied by the accession of new members ; 
and this leads me to mention that the namber of our members at present om 
the roll is 302, of wham 21 were enrolled during tbe last session. Allow 
me to add, in conclusion, that no member can either render more essential 
service to the Society, or confer a greater benefit on his friends, than by in- 
ducing such of them as are likely to become useful and efficient members to 
join this Society.” Өч 

At the request of the Couneil, an Experimental Exposition of some of the 
recent applications of Electricity, particularly of the Electro-Magnetic Ma- 
chine, to Silvering and Gilding, was given by George Wilsoo, M.D., F.R.S.E., 
F.R.S.S.A. 

Dr. Witsox commenced by stating, that nlthough different observers had 
noticed that the decomposiug action of electric currents might be applied to 
the reduction of metals for practical purposes, the art. of Electro-Metallurgy 
must be considered as dating fram Daniell's invention of the Constant Vol- 
taie Battery. Пе then mentioned, that iu the year 1839, Messrs. Jordan 
and Spencer, in this country, and Jacobi, in Petersburg, contemporancously 
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announced their ргасеззев for making metallic casts of bodies by electricity. 
Soon after, Mr. Mason devised nn improved battery for the purpose. Mr. 
Murray showed that non-metallic might be made to receive coatings of me- 
tal, by covering them with black lead. Мг. Smee introduced a great im- 
provement on the voltaic apparatus in use. Mr. Elkington discovered and 
applied a new class of gold and silver salts to electro-plating. Lastly, Mr. 
Woolrich of Birmingham, substituted the magneto-clectric machine for the 
voltaic battery which had been employed by all his predecessors, Dr. Wil- 
son stated that he had brought Mr. Woolrich’s method hefore the Society, 
because there was cvery reason to believe that it would supplant all the plans 
at present in use in electro-metallurgy. 

The magneto-electric machine consists of a large compound horse shoe 
magnet laid horizontally, in front of which a bar or keeper of soft iron, sur- 
rounded by coils of covered capper wire, is made to rotate.—The electricity 
is obtained from these wires, in virtue of the following law :—1f a copper 
wire be approached to a magnet, a momentary wave or eurrent flows in one 
direction along the wire. If the wire be withdrawn from the magnet a se- 
cond wave or brief current passes along it, but in the opposite direction 
from that which showed itself when it was approximated to the magnet. In 
this way o series of alternating electric currents, in opposite directions, may 
be obtained. On this principle the magneto-electrical machine is coustructed. 
The soft iron keeper which revolves in front of the horse shoe magnet be- 
comes a temporary ruagnet whenever its rotations bring it in front of, and in 
{һе same plane with the permanent one, and ceases to he one when it has 
turned so as to he at right angles to the horse shoe. Every time the keeper 
becomes n magnet an electric current flows along it in one direction, and on 
each occasion of its ceasing to be one,a second current shows itself in the 
opposite direction. These currents flow along the wires surrounding the 
keeper. In the course of the revolutions of the latter, moreover, each ex- 
tremity comes to he alternately opposite the north and the south poles of the 
permanent magnet. This also occasions a reversal of the direction of the 
electric currents. In consequence of these alternations, the magneto-electric 
machine without some further equipment is useless for the purposes of the 
electro-metallurgist, as the counter currents necessarily destroy each other, 
and no permanent chemical decomposition can be effected hy them. Mr. 
Woolrich obviated this difüenlty, by attaching to the magneto-electric ma- 
cbine a very simple and ingenious brezk, or contrivance, by which a uniform 
current is ohtained. This cannat һе explained without a diagram. А draw- 
ing of it will be found in Shaw’s Electro-Metallurgy. Ив effect is to provide 
а new circuit for each current, at the moment that its direction changes, so 
as to carry all the positive Electricity by one channel and the Negative by 
anotber. 

Dr. Wilson “exhibited a Magneto-Electric Machine,” fitted up with Mr. 
Woolrich’s hreak, and showed, by the uniform direction in which it moved 
the needle of a galvanometer, that the originally alternating cnrrents were 
converted into a continuous one. [ts npplication to Electro-Metallurgy was 
further illustrated by employing the current from it, to plate with silver a 
copper medal. 

It was further mentioned that Mr. Woolrich had successfully substitnted 
for tbe expensive Cyanide of Potassium, which was previously in use, a much 
cheaper salt, the sulphate of potass, as solvents of the silver and gold em- 
ployed in Electro-plating. Dr. Wilson concluded by stating that the supe- 
riority of the Magneto-Eleciro Machine, over the Voltaic Battery, as a source 
of Electricity, was great. The expense of maintaining the keeper in rota- 
tion was the only outlay necdcd to secure the efficacy of the instrument. So 
that, thongh originally more expensive than the Voltaic Battery, it was, in 
the end, much less costly. It is also much more cleanly, and quite under 
control, By increasing or diminishing the magnetism of the keeper, which 
can be effected by altering the distance at which the horse shoe magnet 
stands from it, and by other methods, as well as by varying the speed at 
which the keeper revolves, the quantity and intensity of the Electricity can 
be varied within wide limits, accurately adjusted to suit the exigencies of the 
Electro-Metallurgist. 

The Report of the Prize Committee, awarding the Prizes for Session 
1844-45, was read; and the Piizes were delivered by the President to the 
successful candidates. 


IwrEREsrING Discoyery Ат HARTLEPOOL. Deruam.—the site of an an- 
ancient chapel at Hartlepool, dedicated to St. Helen, was recently discovered by Mr. J. 
Yeal. It had long been supposed that the ruins of this chapel were buried under a large 
mound in the Farewell-field; and in 1513 an attempt was made, but without success, by 
Sir Cuthbert Sharp, to discover sume remnant of the building. Мг. Yeal, however, 
directed some workmen to remove the earth near the centre of the mouad,—beneath which 
was discovered the base of a beantiful Golbie pillar. This having placed the mattet 
beyond a doubt, he was directed by the corporation of tbe town to pnrsue his researches, 
and exhume whatever portion might remain. The base of three other columns, v portion 
of the north and south walls, a part of the east end of the chapel, and а flagged pavement 
at the west end, have already been bronght to light, A considerable quantity of beautifully 
carved atone, in a state of excellent preservation, and two mutilated images, have also 
been dug out. From these it is evident, that this was at one time a Gothic building of 
great architectural richness and beanty. It is impossible as yet to ascertain the form and 
dimensions of the chapel, but a few more days will probably throw light on the matter, 
Tho building. of which ooly the ruins remain, is believed to have been erected by William 
de Bras, who died in the *eign of King Jobn, Among the relics which have been since 
turned up is a stone coffin—complete, with the exception nf a piece broken off the lid, 
which was a single large fiut stone, shaped the sume as the coffin; inside of which were n 
perfect skeletun, measuring five feet ten inches, that had evidently, from its position, never 
been moved since its interment, and a considerable number of very small human banes, 
all lying toeether, in a separate place from those of full-grawu individuals, and which 
emed to Lave been the receptacle of infants only. 
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ENGLISH HARBOURS OF REFUGE, 


At the sitting of Monday, Nov. 17, of the Royal Institnte of France, 
M. Matbieu iu the chair, Baron Charles Dopin read the following 
paper :— 

Tt is now 28 years since I laid before the Academy an account of great 
works undertaken by the British Government, with a view of making 
Plymouth the finest port of defence and refuge for the royal Navy and 
merchant vessels. These works carried on witha remarkable activity, 
althongh begun 30 years after those of Cherbourg, have long since been 
completed. 

At this present moment England is projecting the makiog of new ports 
of agression, or. if you prefer it, of defence and refuge, nearer and nearer 
to the coast of France. Under more Шап one poiot of view these works 
interest tha arts and science; and such is the reason which leads me to 
communicate them to the academy. 

In 1813 a select committee of the Honse of Commons, appointed to іп- 

чийге iuto the accidents to trading vessels off the coast of England, in its 
report recommended to the goveroment the establishing of ports of refuge 
in the British сһаореі. The committee, acting most jndiciously, abstained 
from pointing ont any particular situations for such ports; it, on the con- 
тагу, gave it as its opinion that the subject would be much better treated 
by scientific persons having practical knowledge, and specially appointed 
for the purpose. With a view of carrying out this recommendation, Sir 
Wobert Peel, the Prime minister, first ascertains that the persons tbe most 
capable will undertake the inquiry just mentioned. 
Having taken this first step, Sir Robert Peel obtained from the Lords of 
the Treasury Ше appointment of a commission, consisting of Sir Byam 
Martin, who was for шару years chairman of the Navy Board, and who, 
during the war, had been a member of scveral important commissions of 
inqniry as chairman; Lient.-Geneaal Sir Howard Douglas, formerly 
High Commissioner at the Ionian Islands, and previonsyy Governor of the 
Military College at Sandhurst, author of several very valuable military 
works; Rear-Admiral Deans Dundas, an officer of great experience ; Sir 
William Symonds, Surveyor General of the Navy, and successor to the 
celebrated Sir Robert Seppings; two naval captains, John Washington, 
and Fisher; Colquhonn, a colonel of artillery ; Alderson. а colonel of en- 
gineers ; Sir Н. Pelly, depnty-mastea of the Trinity House; and Mr. 
Walker, President of the Institute of Civil Engineers of Great Britain, 
and worthy of snch ao honour from the important works of which he has 
had the superintendeuce. 

Неге is the formal instruction given by the Lords of the Treasury to 
this grand commission as to the objects to be forthwith more immediately 
considered :— 

“First. To deterermipe whether it be advtsable to have a port of refuge 
in the British channel, with a view to the public benefits which such a 
work shall hold out; and, on the other hand, what would be the cost of 
executing the works to be recommended. 

“Second, To determine the spot which will be best suited for a port of 
thie description, so as to combioe, in the highest degree, the three follow- 
ing capacities :— 

“1. That it may be entered with ease at any state of the tide by vessels 
iv danger from bad weather. 

“9, That the port be such as to be suited to a naval station, in case of 
war, and may at the same time serve for purposes of defence and attack. 

“3. That it may offer ready means of defence in case of attack from ап 
enemy." 

This is not all; should the commissioners not fiad that all these requie 
sites сап be obtained hy only оре port of refuge in the British channel, 
they are authorised to extend their snrveys in consequence, and then to 
report on the advantages peculiar to the differeut situations they shall 
deem advisable to reccommend, pointing out such as they may consider 
the most eligible. 

These remarkable instructions ore datcd the 2d of April, 1844. 

These commissioners lost oo time in setting about the dnties imposed 
on Шет. The English coast and ports on the British channel were sur- 
veyed, The commissioners had the assistance of the information pos- 
sessed by persons of special knowledge. They examined the most ex- 
perienced pilots, the officers of the coast Guard, the most celebrated engi- 
nears~such as Mr. Brunel, Mr. Rennie, Captains Samuel Brown and 
Vetch ; learned geologists—such as Mr. Beche, President of the Board of 
the Geological Map ; Mr. Philipps, President of the Society of Geological 
Economy, &c. 

Ав early as the 7th of August, 1814, the commission had got through 
its labours, and presented its report to the Lords of the Treasury, Fi- 
nally, ia consequence of an address to the Crown oo this subject, the 
First Lord of the Treasury laid on the table of the House of Commons 
the commissioners’ finn] report. 

E shall, in a succiuct analysis, lay before уоп the chief results of their 
labours, looking at them with reference to hydrography aud nautical 
arts. 

At the first view it might be thought that the south-west coast of Eng- 
laud, liberally provided by nature, and during a long period seconded by 
art, offers a sufficient nnmber of ports of refnge, possessing all reqnisites. 

We have already meptioned Plymonth, to which mnst be added Fal- 
mouth, the situation the farthest to the westward. Returning eastward, 
we successively find Dartmouth, Southamptov, Portsmouth, aud the 
Thames. 


1845. 


Not only did the commission not find these chief ports of refuge to be 
anfficient, but it foand that the addition of one great port to the preceding 
would not suffice; it recummeads works, and ап ошау for four new sta- 
tions, which 1 shall successively mention. 

The commissioners made a survey of the whole line of coast between 
Falmouth and the port of Harwich to the north. af the Thames, and be- 
yond the limits of the British Channel. 

They took new soundings for the purpose of ascertaining whether the 
depth of water at the principal naval stations along this whole line of coast 
had not varied since the publication of the most recent maritime charts. 
All this was effected uader the skilfnl direction, at the ports of the eastern 
part, by Commander Sheringham, and at the ports in the westero division 
under the superintendence of Captain Drown, one of the members of the 
commission. Besides this, the commission received all the assistance 
which the Lords of the Admiralty conld atlord it, aud was further assisted 
by Ше knowledge possessed by Captain Beaufort, the chief hydrographer 
ofthe Royal Navy, and correspondent of the Academy. It availed itself 
of the opinions of the two great societies of Lloyd's aud of the shipowners, 
as to the selection of naval statious, which may be or become the best as 
to places vf refuge. 

A special commission, appointed in 1810 (this is a period worthy of 
remark), gave the preference for creating now ports of cefuze— first, to 
Dover, secondly, to Beachy Head, thirdly, to Y'oreness. near the North 
Foreland. 

The following are the particalar instructions {о the Commission of 
1540; 

* “Го survey the coast from the mouth of the Thames to Selsea Bill; to 
examine the ports with reference to the shelter they may be capable of 
affording in case uf bad weather to vessels sailing in the British Channel, 
and as to their being places of refuge for merchant vessels chased by armed 
vessels іп time of war, aud more especially as to their becoming stations 
for armed steamecs, in order to protect British trade iu the narrow parts of 
the Chanucl." 

Foreness, nearer than Margate to the extreme point of the southern 
coast of the Thames, isa fiue situation, which was recommended by the 
commission of 1540, but only as a tbird place, for a port of refuge: it 
recommended in preference two other poiuts—first, Dover; second, Beachy 
Пела. Most certainly, Foreness, converted intu a port, would often pre- 
sent a very faourable auchorage, whether for tradiag vessels sailiag froms 
the Thames, aad whichencounter gales of wind when off Foreland; or foie 
vessels returning to Euzlaud, and which are detained by contrary winds. 

The new commissiou observes, that the same advautages may be more 
fully aud copvenieotly ubtained by improviug the port of Harwich, on the 
ether side of the Thames, as the point of the coast where tbe North Sea. 
begins. Iu fact, Циѕ port, which will be the natural station for a fleet of 
war-steamers, will allord the best refuge for merchant vessls ; whilst the 
neighbouring anchorage allorded by Ше bay of Hollesley will suitably 
receive ships of war, Ја consequence, it does not appear that the secon- 
dary situation of Feoreness is to be selected for makiug a port of refuge. 
One is strengthened in coming to this couclusion oa looking to the ad- 
vancement іца conimefcial point of view of Ramsgate, which is bota 
very short distance from Foreness, In 1748 Ramsgate was no more that 
a small creek—an open bay without importance; it is now a harbour of 
sufficient exteat tu receive a considerable amount of shippiug. 

The following is the increase in numbers of merchant vessels having 
entered Ramsgate harbuur iu the following year :— 


Years. Хо. of Vessels. 
1750 time of war . 5 5 с 29 
1785 time of peace , . 0 . 215 
1790 time of peace . T : о 357 

31841 time of peace , . . а 1,513 
1512 time of peace . 5 . 5 1,652 


Four years ago {һе 31 largest vessels which entered Ramsgate 
harbour measured оп an average 457 tons—a greater tonuage thau tbat 
of two-thirds of the British merchant vessels in fureigu trade. 

Іп 1532 as many as 434 vessels were at the same time iu Ramsgate har- 
bour; if the new basin about to be formed to the westward be added, 
Ramsgate will then be capable of containing simultaneously 690 vessels. 

Sir Joba Pelly, deputy master of the Triuity-house, had proposed, asa 
place for coastructing a port of refuge between Ramsgate and the Tbames, 
at the anchorage ground called the Brake. Ja support of tbis proposi- 
tion, he produced plans made by Sir John Rennie, the seeond sou of the 
celebrated engincer Renuic, of whose works at Plymouth, Sheerness, 
London, &c., l have given a description. Sir John Rennie, jun., proposed 
to erect on the top of the longitudinal sand-bank, withiu which is the 
anchorage called the Brake, a breakwater, or jetty, similar to that at 
Cherbourg, but only 60 centimetres (23 inches) above the highest water, 
His plar would lead to an expense of 80,000,000f. (3,200,000), including 
the necessary deepening of the projected anchorage-ground, which would 
aot have been less than five miles in length. 

If so large ап expenditure were objected to, Sir John Reanie would 
reduce to 1,500 yards the proposed length, in which case the cost would 
only be 820,0001., that is about 21,000,000f. Finally, Sir J. Reonie, nsa 
middle course betweea these two extreme plans, proposed a third, which 
would have led to au expenditure vf 1,200,0001, or 30,000,000f. 

Among the reasuns adduced against the adoption of auy of these plans, 
and, and several others proposed by Captain Vetch and Sir S. Drowo, 
I must mcution the strongest. 
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A naval officer, employed on Ше hydrography of the coast, hag 
found that tlie sand-bank called the Brake, had shifted nearer to the land by 
700 yards, or G40 metres. So suon as the corporation of Trinity house 
became acquionted with this fact, it nltered the situation of its buoys from 
the south and the middle on to the Brake saud-bank; at the same tima 
poblishing, for the informatian of all seamen and the public in general, aw 
nccunt of this very remarkable change. 

The commission of 1810 had already rejected the plan of erectiog a 
harbour atthe Drake. The commission of 1844 comes to the same con- 
clusion founded on the ground, that a port in such a situation could only 
be of service to vessels having already escaped all the dangers of the 
narrow part of the Dritish Channel, or to vessels leaving the Thames to 
begin their voyage by a course to the Southward. — Gi counding themselves 
ор these motives, the commissioners reject the very expensive proposition 
of a harbour at the Brake, and they are strengthened in this resolution 
that the Downs іп their present state possess an excellent Бау. This bay 
may һе said to be contiguous to Ranisgate harbonr, which can already 
contain 400 vessels at the same time ; а port about being rendered capable 
of holding 600, if not more, Continuing to advance from the north towards 
thesouth, the commissivuers arrive at the most important situation—at 
that which they prefer. It is the situation of Dover, а point at vuce the 
nearest and the most threatening for Frauce. 

In шу works on the naval aud military forces of Great Britain. I have 
pointed out the great importance of Dover for one and the other of these 
forces, and the vast werks, whether of the port for trade or the fortitica- 
tions of this town. Since the publication of my first descriptions, Dover 
has һесоше of greater importance, as being the terminus of the railroad 
which comes from London to this port, aud embrauching on sundry other 
lines. Ju two hours’ time corps of troop ships’ stores and munition, and an 
entire train of artillery, шау be brought down to Dover from London, 
Deptford, Woolwich, aad Portsmouth, Dover has a dry dock suited to 
the repairing of merchant vessels, a great extent of large quays, and exten- 
sive warehouses. Besides its outer basin, the floating basin has ар area 
of more than six acres superficial measure, and works are going ou for 
doubling this extent., There is also а third basin (called the Pent) which 
might be put into a state for containing a great number of slaups of war 
and guu-brigs—a basin which is now uudergoiag considerable improve- 
ments. . 

At the time the celebrated Mr. Pitt was carrying oo a mortal struggle 
between England and Frauce, he strongly wished to form ап enclosed 
roadstead in front of Dover, and he had plans made with that view; the 
Ordnance department found them in its achives, and communicated them 
tu tue commission whose labours 1 am now noticing. 


Two kinds of objections have been started against resuming the 
cuusideratiop of these plaus. ft was coutended that the bed of the road- 
stead has a constant tendency to rise, owing to the deposit of alluvioas. 
2. That the anchorage grouud was bad. lu order to test this latter 
objection Captain Wasbington superinteuded experiments, which have 
been deemed conclusive, by anchoring in the roadstead а steamer of 500 
tens and 120-horse power, After having cast aucbor in the most important 
parts af the roadstead, the whole force of the engines was made to act оп 
a sufficient length of cable run oat, without this powerful action having ia 
any way looseued the anchor from its hold. No actiou of the wind ou a 
vessel witbout sails could equal а similar impulsion. This experiment 
must appear conclusive as to the excellence of the anchorage in Dover- 
roads. : 

lu order to ascertain what is to be appreheaded from the deposits by 
the gaters ш frout of toe present port of Dover, samples of the waer have 
been takeu at the times of the highest tides, selectiug calm weather :— 


Samples of Water, taken July 2, 1844. 


Depth of the Роген m ЫР 


Time and situation of the water being taken. WEG 28 ШЕ асры, 
point where h У 
iken per cubic 
tout. 
Feet. Grain. 
1.—At low water at the surface of the sea 49 10,9% 
2, —At half tide— 
At the surface. 8 5 51 13.50 
At9feetbelow . : E 5 42 6.00 
3.—At high water  . 2 6 5 
At tlie surface 60 2713 
А19 feet below , д 5 6 51 221 
At 15 feet below 5 o a 42 11 33 
1.--А1 half ebb tide— 
At the surface . з . 31 638 
At9 feet below . d 5 о 42 6.92 


Foreign bodies in suspension per cubic foot of sea water ) |—— 


ш front of Dover, average quantity 5 5 . 5 ЕЛІ 


NOTE ON ATMOSPHERIC TRACTION. 


On re-examiniog the papers which appeared in this Jonrnal last month, 
estimating the loss of power on Atmospheric Railways from the prelimi- 
nary exhaustion, I find two numerical errors, which, though of little con- 
sequence as regards the general result, had better be noticed for the 
ioformation of those who have sufficient industry to gu over the arithmetica 
computation indicated. 

The numerical values of log 79 and log 3, have been given to the base 
10, instead af base e, makiug the two necessary alterations, it will be 
fuuad that the expression marked (8) becomes 19.t38,119. Hence Ше 
power lust —6,160.221 which is rather more than 1 first estimated tu be. 
This makes the Joss almost 34 per сеці: it was before stated to be rather 
more than 23 per cent. 

If we suppose the whole of the branch pipe made available for the pur- 
pose of locomotion, we sball find for the expression marked (7) the amount 
7,586,614 and (8) aud (9) become 19,714,129 aod 15,173,229 respectively. 
Hence supposing the whole of the branch pipe made use of, the loss inde- 
pendently of leakage and friction, is rather more than 23 per cent. ; out it 
must he added that the supposition makes the luss lessthan it could pos- 
sibly be iu practice. 

Perhaps it would be more accurate to call this loss uot “ loss of powcr” 
Lut “+ power uselessly expeuded." It is employed in coostaatly altering 
the constituent arrangement of the molecules of air amoug themselves, The 
action of the air pump is to alternately draw apart, aud bring together 
ihe particles of the air within it, aud these operatious absorb part of the 
force exerted. 

The following are familiar instances of the loss sustaiued by communi- 
cating power by an elastic medium. 

Ifa man raise a weight by an elastic string, he has to stretch the string 
before he can raise the weight. The longer the string the greater the 
additional labor required. By aualogy, the longer Ше atmospheric main, 
the greater is the au:uuut of power lost. 

Ifa weight be raised by a flexible lever,—for instance, if a fire be stirred 
by an elastic poker, a great proportion of the muscular effort is absorbed 
in bendiug the instrument, 

1а a Bramah's press the work required to produce а given effect would 
be evormously iucreased, if air were pumped into the machine instead of 
"water. 

н. C. 


NEW CHURCHES, 

Holy Trinity, Harborne, Staffordshire, is ап odious structure reudered 
at once ofleusive by pretence, and ridiculons by failure. ‘The sprawling 
nave aud trausepts, the mis-proportioned tuwer aod spire, and the little 
apsidal chancel (which is about the depth uf a buttress), and the whole 
stuck over with pinnacles—what shall we say of them?—they are quite in 
character ш a vew church. The style, we scarcely need say, is Early 


English. 
S.—— Handsworth, Staffordshirc, is a trifle better in plan, having no 


tvansepts aud more of a chancel; but iu detail is as bad ав сап be. А had 
Early English building with a bad Perpendicular east window; a bad 
early tower with bad late buttresses will be allowed to merit condemua- 
tion, "le modern “ Gothick” buildings of this neighbourhood really 
make one regret that their architects have waudered beyond their proper 
province of Anglican pagauism, It is a consolation, however, to know 
that Mr. Carpenter is gaining a name here, 

S. ——, Oldbury, Worecstershire.—We. wish we knew the name of the 
architect who is answerable for this design: he really ought either to be 
fixed for a week iu the stocks, iu view of his own church; or else never to 
be allowed to meddle again with ecclesiastical work, High red brick 
walls and low roofs, overgrown couplets all down the sides and triplets 
placed about anywhere in the ends, an Early English whole, with Per- 
peudicular details, sufficiently demonstiate bis incompetence to build a 
church. 

8,----, Kingswood, Walton-on-the-Hill, Surrey.—A Norman build- 
ing; as bad аз auythiug cau be. ‘The vorth side has a series of sham 
windows. 

S, John Ecangelist, Clapham Wisc, Surrey.—This is a pagan structure, 
and therefore bezoud our province; but we notice it with a view to expuse 
the abominable arrangemeut of the altar. We have said the structure is 
pagan, aud our readers will have already concloded for themselves that its 
slreet-front is adorned with a tetrastyle portico. Now it happens that this 
fruut faces the east, and some of the subscribers to the building were 
actually old fashioned enough to desire that the altar should be placed 
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towards that quarter. Та order to ob'ain Loth zn eastern porlico and an 
eastern altar the fo.lowing arrangemeut is adopted. The main door way is 
formed in Ше middle of the front under the portico; by this, access is 
obtained not to the navc—to apply church language to a heathen building— 
but to the large gallery which runs completely round the church. Ou the 
inside of the door north aud south spring staircases, which embrace as it 
were with their croohed arms a spacious chamber, fenced at the sides by 
the stair walls and covered at the top by the orgau and seats for children. 
This chamber is the vestry, and a very luxurious one it is. Outside its 
western partition is placed the altar, ia a chancel formed by two pilasters 
supporting the organ. This chancel is about tbe smallest we have seen. 
It is Jess than three feet deep, so that an easy “altar-chair” placed against 
the eastern wall projects ішо the uave! The only article іп the place 
which bears any resemblance to church furniture is the clerk's desk. This 
is something like a simple lettern; but it certainly struck us as a little cruel 
that, while the reader aud tlie preacher have each their snug box respect- 
ively, like a cellaret and a wiue-couler, the poor responser, wha has never 
beeu taught what to do with his hauds in company, should be expused in 
plain clothes to the criticism of so Jarge and sa well dressed a congrega- 
tion. — Ecclesiologist, 


CHURCH RESTORATION, 


S. Mary, Morpeth.—From the chance] have been ejected the high pues 
and the gallery, which usurped tlie place of the rood-loft; and double 
rows of henches erected for the choir. The walis have been freed from 
whitewasb aud plaster, preparatory we hope to the iutroductiou of dis- 
temper paioting. А new roof has heen put up, of the origiual pitch, 
covered with lead, and terminating iu а gable сгавв. Тһе flour of the 
sacrarium is laid with encaustick tiles with guad eflect. 10 the nave open 
sittings are substituted for about oue half of the close pues.  Letteru and 
litany desks (from the Jnstrumenta Ecclesiastica) ure used. The fvat is 
remaved to its proper place. The church-yard cross, we are glad to say, 
is restored. We wish the energetick rector бор speed іш his labours. 

S.—— Mitford, Durham, has been altered for the worse. Duors aud 
blue cushions decked with scarlet tape, make the pues more offensive than 
before. However, the old font has beeu bronght back to the church 
from the squire's Jower-garden, where we trust the font lately used has 
not taken iis place. This church ailurds an example of the moustrousness 
of the monument system, The greater part of the south transept is railed 
off for a tumb, 

S. Andrews Cathedral, Wells.—Commendable vigour is displayed іп 
the works, which when completed we Lope tu describe iu detail, The 
scrapiog is carried ou with zeal throughout the uave, while the west-end 
and the roof are being painted. The tablets are all removed iuto tbe clois- 
ters. We cannot sulliciently praise the complete, the faithful character 
which marks the atlempt to restore this glorious cathedral ; oevertheless 
we watch with extreme anxiety the proposed alteration of the stalls. 
Funds are said to be wanting ; but we will never believe that tlie men of 
Somersetshire, where church restoration has made as great advances as in 
ару pait of the kingdom, will withhold their contribntious now, when it is 
iu their pawer to make their mother-church the glory of the land. Why 
are not collectiuns made in every church in the diocese towards Ше resto- 
tation of the cathedral? Why should the роог be debarred the privilege of 
offering ont of their little fur the honour of Gop’s House? 

S. Mary, West Lydford, Somersetshire—A small Perpendicular church 
has lately been taken dowu, and built again upou the old foundatious and 
after the original design. Such а plan, if not ingeuious, is at least safe. 
The architect ешріоуеа was Mr. Ferry. How many cathedrals, churches, 
chapels, we wunder would satiate a first rate Loudon architect? or is his 
willingness to uudertake jobs absulutely illunitable! There is need here of 
reform. 

St. Peter, Eccrcreech, Somersctshire.—It is most annoying to learn, 
that in a church where so much has of late years been done, and well 
dune, as in Evercreech, the authorities should shew themselves so desti- 
tute of taste as to nut up iu the aewly erected south aisle, a gallery to 
match the oue constructed in the north aisle, iu 1825. Save in these 
galleries, there are no pews in the church. Тһе font and the pulpit 
were carved by the haud of a former incumbent. Тһе chaucel roof is 
painted ог, azure, aud gules, This parish is fortunate in retaining a fair 
village cross. We would snggestto the parishioners the wisdom of set- 
по the fine old church of St. Peter free from the dishguremeat of gal- 
leries, aud erecting a chapel of ease ia a convenient situation, fur the 
accomodation of the large population. In such a case, perhaps, as the 
mother church is St. Peter's, the chapel might be oonsecrated uuder the 
invocation of St. Paul. 

St. Giles, Little Malvern, Worcestershire—We are glad to find that 
steps are being taken for the restoration of this beaut.ful church, We are 
informed by a circular that—* The nave has altogether disappeared, the 
ігапѕеріѕ and side chapels are in a ruined and dismautled state, while 
the tower aod chancel, which are alone available for Divine worship 
although comparatively iu a sound and good condition, are most la- 
mentably disiigured by injudicious repairs, mutilatious, and neglect. Ав 
a step towards tlie complete restoration. of this church, it 15 proposed to 
put the substantia) part of the fabrick into a perfect state of repair, to 
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remove the soil which has accumulated around the walls, to re-open the 
original windows, to thoroughly scrape nud cleanse the walls of the 
interior, to snbstitute open oak sittings for the present irregular pues, 
and, as far as possible, to restore this part of the church to its former 
beauty. and render it шөге becoming the worship of God.” 

St. Nicholas, Great Varmouth, Norfolk.— his church із опе of the 
largest parachial editices in the kingdom. It consists of a chancel with 
north and south aisles, a nave with north and south aisles, and а 
transept, over the intersection of which and the nave is erected the 
lower and spire. Its great peculiarity is, that the nave is considerably 
smaller thon the aisles, both as regards height and breadth, ‘The church 
of Cheux, іп Normandy, is somewhat similar, It has suffered dreadfully, 
Among other things, the east wall has been taken down, with проц nine 
feet of the side walls, by which means one of the three windows ou each 
side has been totally destroyed, awl the east wall re-bnilt in the most 
ordinary manner, with an offensive carpenter's wIndow. Some other 
noble windows have been partially blocked up, and the remaining space 
filled by a barbarous imitation in wood of Gothick tracery. ‘The spire has 
been considerably shortened ; tasteless battlements have been substituted 
for the nncient parapet; and the whole of the sonth side and west front 
(as well us the tower,) covered with most unseemly plaster. ПІ is now 
proposed thoroughly to restore this church, aud to secure the poor remains 
of the priory (whioh adjoins it,) fram its preseut usc as а stable, The 
architect is Mr. Hakewill: the estimate is 50007, 1t looks well for the 
ісегіпе of the College of Arms, that Rouge Dragon should be one of the 
secretaries for the restoration, 

We have received the following account of St. Michael's, Clifton, Oxon, 
from a correspondent. The only thing which we tind to ohject against 
this restoration, is the panelling, &c., of the altar and the character of the 
spire. “ The whole interior and a great part of the exterior is entirely 
new, vod it is only the massive, low, round pillars which mark its ancient 
date. Тһе restoration has been carried out at the sole expense of the lord 
of the maoor, The front is new, square, and very richly carved. The seats 
аге all open, of oak, with plain square ends, free and nnappropriated, 
excepting two seats which are cushioned and stand in the most convenient 
place in the nave, and are reserved for the poorest and most iufirm 
people in the parish. Тһе pulpit is of stooe, with rich carviugs ; the 
lettern good. There is no visible division between the nave and chancel 
ontside ; within there is erected a handsome oak screen. ‘The chancel 
has au extremely rich appeaeance. АП the windows are filled with 
stained glass. Тһе altar is of stene, aud solid, panal.ed and ornamented 
with carviog; Ше top is a thick stone slab, on which siand two 
handsome gilt candlesticks, Ов the north of the chancel, stands a very 
fine canopied tomb, with a recumbeot effigy of the refounder’s brother, 
who died abont three years ago, clad as a merchant, There are two 


rows of stalls in the chancel, which is paved with eucaustick tiles, The 
church is lighted by two large corone with wax candles, There is daily 
service, Тһе porch on the south is of siooe and very spacious. Тһе 


roof is of a very high pitch, filled with dark oak, The whole ellect is 
most religions. The bells, five in number, are hung one over another 
ina small spire: I have not seen one before like it; they can only be 
chimed. There is a floriated east gable cross. ‘There is also а very 
good new lych-gate of dark stained oak with seats in the interior, very 
high pitched; surmounted by a gilded cross, aud appropriately carved 
with texts from the burial service, The poor are prond, as they well may 
be, of their little church." — Ecclesiolog ist. 


MISCELLANEA. 


Сохѕгмгтіох оғ [ком 1х Fraxct.—A great many experiments are being 
made in France іо the improvement of working terged iron bars, and caat iron, fo the 
manner in which lt is generally used by the trade, which, in 1443, produced to the value 
of 1,279,173, camposed of smail round iron bars or rads, split iron, iron wire, cast iron, 
tin, and cast metal, Тһе quantity of large iron used io the same period amounted to 
the value of 50,1917, ‘Phe total production being aunually only 154,073 tons, there 
would remain for the trade 01,695 tons of large iron. The quantits of moulded iron 
amounts to 05,223 tons; hesides there were 2,343 tons of cast iron, which were used ір 
the steel forges, trom which ijt will be seen that France cannot produce sufficient iron 
for her torges and other factories, sa that, to make up the deficiency, she ia obliged to 
import it fram foreign countries, particularly England and Belgium, the German States, 
Savoy, &с, In 1843, the quantity consumed was 256,611 tons. The Government is giv- 
ing every encouragement to the improvement in the making of iron aud steel, and the 
working of the iron mines hy the local authorities rendered every facility they сап to the 
ironmasters, The Chambers of Commerce in the different mining districts nr depart- 
ments have also, within the last few years, distributed prizes to those who have not all 
produced the greatest quantity of metal, but made improvementa io amalgamating or 
casting it. It will be many years to came before France will be able to meet the demand 
far iron now making forthe numerous railways being constructed in nearly every point 
of the kingdom, as well as for iron ship-hnilding, and mannfactories where steam machi. 
nery Із used in the building of residences, &c., where iron is employed as pillars, rafts, 
апа frontage, so that she mnst import it from Wales, the north of England, and Scot. 
land, or else Belgium; but, as her iron is far inferior to our metal, aud nearly aa dear, 
and having an extensive demand for her own consumption, the irop trade of this conotry 
is becaming one of the mast lucrative enterprises, not only for oor own railways now 
being laid dowa, and will be for three or four years hence, but for exportation.—** Міо- 
jog Journal.” 

Tue Gaver Commission has resumed its sittings after an interval of more 
thao a month, The brond gauge part of the inquiry was entered проп by the uxamin- 
ation of Mr. Gooch, locomotive superintendent of the Great Westeto. Мг, Btuael aud 
Мг. Saunders, the secretary of the Great Westero, will follow, 
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Ino Хтклмкв.-Оп Saturday a new iron steamer, intended to ply between 
this рогі und Dublin, and huilt for the City of Dublin, and bullt for the City” of Dublin 
Steam-packet Company, was laguched from the buikling-yard of Мг, Peter € ato, Bruns- 
wick Dock. She ls intended. for the cattle tende, ий may be considered ane of the 
strongest vessels ever constructed, She has been Ішіп entirely ot Stafforilshire iran. Нег 
Jength is 173 feet, her breadth 24 feet, her depth 14 feet, und her measurement (old) 
abont 509 tons. Wer build throughont i» very plain and substantial; and should her 
engines be of sufficient power, which is somewhat doubtinl, her күшей it 14 thought will 
he nbove the average rate of cattle steamers. Нег draught of water, when her engines 
and masts sre fitted up, will be about eight feet. She was tnunched іп splendid style, 
about half past 11 o'clock; but, unfortunately, owing to the wetness of the forenoon, 
the number of spectators was considerably less than 1t would otherweys have been. She 
wns named the Roscammon, after опе of the Irish counties, from which the prinelpal 
materials of her trafic are expected to be bronght, ‘The steamer sut gracefully upon her 
native element, and was towel round by а steam-tug to tha Clarence-dock, where her 
bollers will he put in and her masts зпррпей, 1t is thought кре will be rendy for sea in 
abont a month. After the lounch about 3! ladies and gentlemen sat down to an elegant 
dejenne іп the moulding-roam., Mr. Grantham delivered an excellent speech on the 
ocension, illustrative of the superiority of iron over timber for shipboilding, It wan 
remarked, іп the course of the proceedings, thant there nre not half n i zen. wooden 
stenmers in course of erection throughout all England, ко rapidly anil generally 
has the use of iron heen adapted at the several ports, and that Mr, Cato was now building 
four additional iron steamers, the tirst of which, intended for the City of Dcbl'n Company, 
nud to ply between Dublin aud Londan, will be rendy tor launching in aboot u inonth.— 
* Liverpool Alblan,* 

Romin Ахтіотітіке —The remains of a Roman villa, of considerable extent, 
have been recently discovered пент Wheatley, Oxfordshire, aud some exenvatlans have 
heen made onder the direction of Dr. Bromet, a member ot the Archicological Institute. 
All that has yet been made out is a hypovaust and a bath, Drawings of these have heen 
made hy Mr. Jewitt, for the Institute. These remains are distant about a mile and a half 
fram the palace nf the Bishop of Oxford at Cuddesden, 

The various returns continue to prove the eagerness with which the labonr- 
ing classes acvept the baon of the hath and the wash-house, —ond the consequent рто- 
gress of the good spirit of cleanliness throughout the land. During the last season, the 
Committee of the Houseless Poor voted the sum of 100/ for the fittlug-np of a washing 
and bathing apparatus, tor the jomates of the eastern asylum; and, iu the shurt *pace of 
nineteen evenings, 057 individuals availed themselves of its advantages. On the closing 
of that asylum, the apparatus wos placed at the disposal of an association tor promoting 
cleanliness amongst the poor; which assoclation commenced irs operations hy allawing 
necessitous persons to wash and bathe gratuitously in the buildings, ‘The numhr o£ 
those who have henehtted hy this permissiou amounts uow, at the end of twenty-two 
weeks, to 24,027. 

Excavations AT Pompen.—The following extract giving an aveount of 
recent excavations at Pompeii, on the occasion of the Italian Scientific Congress Meeting 
ut Naples, is taken from a letter published in the Athenieom. "The ground now to be 
opened had already been prepared, that ia to say, the onter crust had been taken away to 
the depth of ten or litteen, or in some cases, twenty feet, leaving a crust of only three or 
abont tour feet. Below this lie all the treasures which have been crashed to earth, haw- 
ever massive, by the snpvrincumbent mass of ashes, and this lower crust la never touched 
except іп the presence of the authorities. 1t was un anxious mament, I assure you, when 
the first atroke was given to the soil—every eye was set, and every neck anistretched in 
expectation of seeing treasures of Art turned up every moment. Several houses, however, 
were excavated without anything being discovered —inGeed, sainctimes they were aban- 
doned without being one-half cleared out—the parties engaged appearing to know as if hy 
а kind of instinet which sites were likely to prove productive, Eventually, many articles 
af artistie value were brought to light, umongst which E may mention a fountain adorned 
with mosaics, and close to it а marble table supported hy lions’ paws heautitn!ly cut; in 
bronze, some vases extremely elegant; several and different coins of a small size belang- 
ing to the reigns ot Galba and Vespasian, an oi! jar, with handles represepting iwo 
extremely lieautifal human figures embracing the neck of the vase; small tripods snstain- 
ing candlesticks; in creta many amphor:e and vases of different forms; әлі, in marble, 
five statnes of different sizes und snbjects, of which oue well-idraped figure of a моши» has 
the peculiarity o! representing a skeleton with a tlame near, intended perhaps for Canidia 
ой Envy, or as Соу. Avellino suggested at the Section the tullowing day, ene of the 
Parca. These objects of interest were placed on the table in the Temple at Augustus for 
the curious scrutiny of the multitude. Io this manner were excavated nearly twenty 
houses; aud, alter u day of intense juterest, with the mast delighttul weather, we returned 
towards the evening to Naples.” 

Tue Gazetre ор [Асоѕвовс mentions the death, at Florence. of the Nestor 
of modern urchieologogists, as it describes hii, James Millengen,—after a short illness, 
anil just when he was preraring (о pay a lust visit ta hia native conntry, For twenty. 
four years past he has resided principally in Florence. * It is to practical archeology in 
partieniar," says the very laudatory correspondent of the * Gazette,’ “that his labours 
have such great importance—thouvh its science had never before hima man of experience 
so rizh, «act so sure, or criticism so correct." Мг. Millingen is best known »y bis work, 
t Ancient Unedited Monuments of Grecian Art,” begun some twenty years siuce, and dis- 
continued lar want of public patronage.— The Freoch papers mention tlie death, 10 that 
capital, of Juan.Earia de Moury-Pleville, а member ot the Spanish Avademy The 
“Journal dea Débutes" gives а liat of works chiefly poetical, pnblishedor written by 
him, both in Spanish and іп French,—with which latter janguage he had acquired à 
perfect familiarity. Не has left beliiad him two unpublished poems—abont to he in- 
сішдей іп а complete edition of his warks undertaken hv a Spanish bookseller, and 
announce: hefore the author's death; aod an inquiry, of great interest, says the Journal, 
into the principles of versificatton in ail languages—portions of which have obtained the 
high commendation of tha Spanish Academy. The Puris papers report the Пен, at 
Algiers, at tie age of 55, of the Doctor Antonini; charged with the inspection. af that 
French settlement—in whieh be has resided since the conquest. Dr. Antorini had cal- 
lected an immeuse hody of valaable partieniars relelive ta the country; which he was 
prepatieg to arrange and classify, on his approaching return ta Franee—when he fell a 
victim ta his necessary exposure amid the intolerable heats of the summer шау, 

New Paak at Barreasea—The Commissioners of Wouds and Forests 
have given notice of their intention to apply, during the next Session of Parliament, for a 
bill ta form a new park at Battersea—on about 220 acrea of land, stretching tram the 
banks of the Thames, hetween Battersea aud Nine Elms, as far as Wandsworth. 

WELLINGTON SrATUE AT Grassow.—lhe Glasgow papers inform us that 
the Wellington stotne in that city has been subjected to а forther mntilation ; one of the 
bas-reliefa on its pedestals haviog been injared—happily, it із suid, to no very serions 
extent. 

MetgosE Anrry.—In consequence of the wanton damaze done to the 
Abbey of Melrose, hy tonrists, and other visitors, іп chipping and defacing its besutimi 
carvings and stone-work, and carrying otf the Iragmeots ия relics, its noble owner, the 
Duke of Buccleuch, has felt himself compelled to exclude the public, for the future, trom 
the inspection of the ruins. , В 

Тевхрікк-волрв лхо Raitroaps.—There are 20,000 miles of turnpike- 
roads in thia country, and there are at preseat 6,000 miles of railway. Ne. 

А monument of very elegant design has been recently erected ip Saint 
George's churchyard, Birmingham, to the memory of the late Mr. Rickman, archit et, 
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LIST OP NEW PATENTS. 
GRANTED IN ENGLAND FROM OCTOBER 27, TO NOVEMBER 20, 1845. 


Sir Months allowed for Enrolment, unless otherwise expressed. 
Benjamin Nickels, of York-street, Lambeth, mechaaist for “ Improvements in piana 
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fortes." —Sealed Octaber 27. 

Reginald Orton, af Villiers-street, Sunderland, surgeon, for “ Improvements ia life- 
boats, lite-buoys, snd apparatus for conveying persons ashore fram wrecked or atranded 
vessels." —Octaber 27. 

Samuel Childs, nf Earl’s-court-raad, Kensington, wax cbandler, for ** Improvements 
in the manufacture of caadles."— October 27. 

Dennis Janquet, of Chateandua, France, for " Improvements іп machiaery for prepar- 
ing skins for tanaing and dressing."—Octoher 81. 

Rohert William Brandling, af Low Cosforth, Northumberland, esq., for “ Improve- 
meats in railways aud railway carriages fur the security and convenience of the public." 
— October 81. 

Charies Henry Callins, of Lambeth, engineer, for ‘ Improvements on atmospheric 
railways.” — October 31. 

Henry Clark, of Redcrose-street, Cripplegate, Loadan, oil mercbaat, for *' Certain imp- 
provements іп the preparation ot materials ta be employed for producing illumiaation." 
--Осішһег 31. 

James Hardcastle, of Firwood, Baltoa-ie-Mnors, esq. far “ Certain improvemeats in tha 
methods of scouring, blescbing, prepariaz, dying, aud finishing piece goods or woven 
fabrics."—Octoher 31. 

Thomas Forsyth, of Salford, Lancaster, engineer, tar © Certain improvements іп sig- 
nals or in the method of giving signals which are applicable tn the warking of railways, 
aud which are also applicable to maritime purposes, and for certain other improvements 
ja the working of railways."— October 21. 

Dalrymple Crawford, ef Birmingham, gentleman, for “Certain improved means of, 
or machinery fer, arresting the progress of railway carriages and trains.''—Octaber 31. 

Heary Waller, of Vauxhall- road, engineer, for ” Improvemeata in sluice-cacks.?’—Oc- 
tober 31. 

Richard Archibald Brooman, of Fleet-street, gentleman, for “ improvements ia priat- 
ing and figuring silk, cotton, aad ather textile fabrica." (communication.)—Nuvember 3. 

Richard Archiba'd Brooman, of Fleet-street, gentleman, far “certain Improvements in 
gas-meters." (A communication.)—November 3. 

Richrad Biddle, of Leadenhall-street, surgical mechaaician, for "Certain improve- 
ments in driving mills and other machines ar machinery hy the pawer of the wind."— 
Novemher 3. 

Christopher Binks, of Friars’ Goose, Durham, chemist, for “ Certain improvements іп 
manufacturing certain compounds af nitrogen, particalarly cyanogen, ammonia, and 
their compoands, and the use or application in these manufactures of а sabstance or 
substances not hitherto sa emplpyed." —November 3. 

Chandos Haskyns, of Dublin, gentleman, for '* Certain improvements ia trusses."— 
November 3, 

Thomas Edwards, of Islington Fnuadry, Birmingham, eagineer, for * Certain Im. 
provements in steam-engines.”-—November 3, 

Paul Ackerman, doctor nf medicine, of Skinner's.place, Size-lane. for “ Сегізіп im. 
provements іп harpoons and other similar instrumenta. "— November 3, 


| George Ewart, ot the New-:oad, zine manufacturer, for ** Improvements in the шапа. 


facture of chimney. pots." —Navember 3. 

Thomas Bell, of the Don alkali works, Sontb Shields, Durham for“ improvements іп 
certain processes in the manufacture af alkali, which improvements are applicable (о tha 
purposes of cendensation."' —November 3. 

Alfred Watney, of Wandsworth, gentleman, for “Improvements іп the manufacture 
of horseshoes, and in applying shoes to harses and otber animals.’*—Novemher 3, 

George Minter, af Gerard-street, Sohn, patent chair manufacturer, and Jonathen 
Badger, of Walwortb, carpenter and huilder, for '* Improvements in the construction at. 
easy chairs." —November 4. 

Edward Augustin King, of Warwick-street, Middlesex, gentleman, for “ Improve. 
ments in obtaining light hy electricity."—1INovember 4. 

Richard Atha, of Walton, near Wakefield, engineer, for “ Improvements ia atmos- 
pheric engines."'— November 4. 


Charles Sanderson, of West-street, Sheffield, manufacturer, for © Improvements in 
combining steel and iron into bars for tyrea for wheels and for other purposes."—No- 
vember 4. 

Samuel Carson, of Norwood, gentleman, for '* improvements іп treatiag eggs for the 
purposes of food.” —Novemher 5. 

Непгу Blumberg, of Camherwall-grove, Distiller, for '* improvementa in the puriücatioa 
of spirits far the use of brewers, distillers, and rectifiers,"— November 5, 

George Scholfield, Agent, of Manchester, for ** certaia improvements 1а macbiaery ог 
apparatus to be employed for lithograpbic printing."-— November 5. 

William Thomas, af Cheapside, merchant. for‘ impraveaents in apparatus for impreg- 
nating liquida with gasses.” (Being a communicatian.)—N avemher 5. 

Laura Langhton, late of Plymouth-grove, Manchester, bat naw of Everton, Nottiagham, 
the wife of Edmund Laughtoa, of the same place, gentleman, for ~ improvements ia the 
maaufacture of seap.”—November б. 

Uriah Clark, nf Leicester, Dyer, for “certain imprevements iu the manufacturing and 
making looped fabrics.’—Navember б. 


Robert Burton Cooper, af Swintoa-street, Grays.ian-road, gentleman, for “ improve- 
ments in the manufacture of taps or cocks, uad in stopping bottles and other vessels."— 
November б. 

Joha Soloman Bickford, Gearge Smith, and Thomaa Davy, all of Tuckingmill, Cam- 
borne, Cornwall, patent aafety fuze manufacturers, for “ certain impravemeata ia manu- 
fucturing the miner's satety fuze."— November 6. 

Joba Campbell, of Bowfield, Scotland, bleacher, for "certain impravements іп the 
appsratua ar machinery for drying and finishing of bleacbed cotton and other goada."— 
November 6, d 

Peter Armand Le Cumte de Fantainmarean, of Skinner’s. place, Size-lane, far '* cerjnin 
jmprovemeuts in producing artificial fuel.” (Being a commuaication)-—November 6. 

Bryan Dnnkin, of the Paragon, New Kent-road, civil engineer, for "improvements an 
wheels ав applicable to railway carriages, and oa the mechanical contrivances by which 
railway carriages are made to croas from ane line of roils on to another line, or on to what 
are generally called sidings.””—Novemher 11. 

William Henson, of Skinner's-street, St. Joha-street-road, clvil engineer, for “іш. 
provements iu machinery for weaving."—Novemher 11. 

Christopher Vaux, of Frederick.street, gentleman, for “ Improvements in machinery 
or apparatus for tilling laad.'*—Novernber 11. 

Charles Frederick Bielefeld, of Wellingtoa-street, Strand, papier mache manufacturer, 
for ** Improvements in the manufacture of embossed or pressed paper, calico, leather, and 
other faorics aad art/cles." November 11. 

Georve Hill Dutton, of Dutton, brewer, far “ certaia Improvements Iu conveying tatelli- 
сепсе from ona part of a railway train to another." —Novemher 11. 


Samuel Thomas Cromwell, nf Romsey, Hants, teacher of muale, for 41 в 
in apparatus ta be npplied ta piana fartes,"— November 11 i go fa 

Robert James Hendrie, jun., of Blassam-street, Norton Falgate, dyer, for ап i P. 
ment iu the preparatian of silk,"'— November и. ү gumprove 

Jacob Brett, of Hanover-square, Middlesex, esq., for “improvements in Printing come 
munications made by electric telegraphs.” (А cammonication.)—Nnvember igs 

Josepb Ramon Yglesias, of Mark-laae, Londoa, merchant, for “а new mode of appli- 
cation snd cambiaatioa of mechanical arrangemeats, (аг of mechanical and hydrostatical 
arrangements,) already known aad ia use forthe purpase, һу sach application aad сош- 
bination af augmentiag the pawer or moving farce of fist moving machiaes or engines.” 
(A communication.)—November 15, 

Thomas Palmer, of Tavistock, in the county of Devan, currier, far ‘certain fmprove- 
menta in mine-lifting machiaery, which are also applicable to other pnrnoses."—Nov. 15 

Jahn Ayre, of Tynemouth, in the county of Northumberlaad, sail-maker, for an '* Im- 
proved fabric tar sail cleth.’—November 15, 

Edward Hall, of Dartford, Keat, civil engineer, for “ап improved douhle cytiader con- 
densing engiae."—Novemher 15. 

Stephen R. Parkburst, af Liverpool, merchaat, for “a method of ргареШав resselg,"— 
November 17. 

James Baydell, jun., of the Oak Farm Warks, Dudley, iran-master, for '* Improvements 
ia the manufacture of hinges and bandles af knives, and other іцзіготепіз.'' —Nov, 17. 

Jamea Boydell, jun., of the Oak Farm Works, Dudley, iron-master, far “ Improvements 
in tbe bailding of ships aad other vessels." —Noveimber 17. 

William Newton of Chancery-lane, civil engineer, for “ Improvements in manufacturlag 
types aud other similar raised surfaces far priating. (A communication.) —Nav. 17. 

Frederick Oldfield Ward, of Cark-street, Middlesex, gentleman, and Malcolm William 
Hilles, of Henrietta-street, Covent-garden, gentlemao, for '' Improvements іп the can- 
struction of railways, and in machinery and apparatus for warking carriages thereon,"— 
November 18. 

Richard Wright, of Hermitage-terrace, augar refiner, for *'Imprnvemoents in refining 
sngar."—November 18. 

Christopher Vaux, of Brighton, gentleman, for * Improvements in apparatus or ma- 
chinery tor preveating accidents to carriages and passengers on railwaya, parts of which 
jmpravementa are applicable ta save lives and property ia other places.""— November 18, 

Henry Dircka, of Nicbolas-lane, Landon, eagineer, far ** Improvements in the meana 
of abtaining and preparing extracts from certain vegetable matters, and in the apparatus 
connected therewith, which apparatas may be also applied to other similar purposea.”” 
—November 18. 

Edward Brown Wilson, of Leeds, engineer, for “ Impraved apparatus applicahle to 
swivel bridges and tura tables. (A Commuuication.) —November 18. 

John Fialay, of Glasgow, Ironmonger, for **a certain improvement ar certain improve- 
ments in raisiug and lowering рав and other lamps, lustres, and cbandeliera,— 
November 18. 

Henry Buckworth Powell, of Pennington House, Southamptan, lieutenant and captain 
in the grenadier goards, for **certain improvemeats ia carriages to be used оп rail and. 
other roads.—November 13. 

William Мааз, of Mansioa-hboase-place, Londen, and West Bromwich, Stafford, Iron- 
master, for ** improvements іп eonstracting roofs and otber parts of buildiags of iron an 
other metals, and iu the preparatiou of tbe materials of wbich the same are or m ay 
constructed." —November 15. 

Moses Poole, of the Patent Bill Office, London, gentleman, for “improvemeat i 
raising and transporting earth aad other heavy bodies.” (Being a comgniaicatior.)- 
November 18. 

Jamea Laming, of Mark-lar 2, London, merchant, for “improvement іп makia the 
cysnides, ferracyanides of pote: sium aud sodium." (Being a communication.;—Novem- 
her 18. 

Thomas Hunnybun aad E ard Venden, of Cambridge, cnachmakers, for ** improve- 
ments in that description ofp ssenger carriages called omaibuses.!!—November 20. 

Frederick Gye, of South Li.abeth, Surrey, gentleman, for " improvements in moulding 
augar.” (Being а communication.)—November 20, 

Thomaa Samuel Parlaur, at Holloway, іп the county of Middlesex, gentleman, for **im- 
provements іп propelling vessels.” —November 20, 

Nathaniel Chappell, of Arcadian Villa, Cumberland-road, Bristol, geatleman, for “іш- 
provements ia the maaufacture af worts.”—Navember 20. 


Jobn Depledge, of the Thorucliff iron works, near Sheffield, draughtsman, for “а certain 
improved inetailie broacher.”—Navember 20, 

William Johnson, af (Farnworth, near Bolton, Lancaster, agent, for'* certain im- 
provements in machinery or apparatus fur preparing cotton and other fibrous substances 
for spianing."— November 20. 

William Corscaden Thompson, of Llverpaol, master mariner, for ** certain improve- 
ments in machiuery or apparatus for propelling vessels оп water."'- November 20, 


James Doualdsoa, of Haslengdoa, Lancaster, woullen priater, for '* certain improve- 
ments in the pracesses ot scunring, bleschiag, and washing wool, cotton, silk, and other 
fibroas substances, buth in a raw or mani actured state," —November 29. 

Ernest Edge, of Manchester, mechanic, for **certain improvements applicable to the 
wheeis and vxles of engines, tenders, carrisges, waggons to һе ased apoa railways,"— 
November 20. 

George Skinner, of Stockton-upon-Tces, ia the county of Durham, merchant, and 
John Whalley, of South Stackton-upon-'fees, earthenware manufacturer, far *' certain 
improvements in the manufacture fof earthenware pastes and vitreous hodiea; aad 
also a new compasitian and material for the same, with certain new modes of combina- 
tion thereof, which improvemeata, compositiaas, and combinations are applicable ta the 
maoufacture of earthenware pastes, vitreous bodies, alabe, еа, and pavement, and 
various other asefu! and ornamenta! purpases.'"'—Noveamber 20. 

Eugene Francais Vidocq, of Gallerie Vivienne, France, for "improvements іл com- 
bining materials to be employed in the manríacture of tea-trays, boxea, truaks, table- 
covers, oil-cioths, aad other articles, to be used ia place of the materias! now employed 
ia auch auufacturaa,"—Noveuiber 20, 


TO CORRESPONDENTS. 


E. H.—You will see by the present namber that the error ja using cammoa for Na- 
pieriaa logarithms hag been observed. [tit be desired, the paper shall appear next 
month. 

Alpha.—Your nhj:ction fails, hecause the air in the tube, after the traia has passed, 
is nat the same air (though nf the same denaity,) as that which was ід tbe tube at first. 

Dr. Shoklizh (Lemberg, Austria),—Next mouth, us there was not time ta prepare an 
engraving for this number. 

We have not heard whether Mr. Bashforth wishes to have his communication pube 
lished. 
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---- formation of Nova Scotia, by 
Jno. Dawson, 299 

——— gas, application of its products 
to agriculture, 174 

— — on the preparation of, 173 

-——— — lighting by, iu China, 334 

Mr. Muir's remarks, 175 

ou the purification of, by 
А. A. Croll, 173 

оп the purification of, by 

Mr, Lowe, 174 

—— miviog iv China, mode of, 334 

Coating iron with tin, «с. More- 
wood's patent, 31 

Cockerill aud Colonna, by Common 
Sense, 73, 131 

Code of iustrnctions for surveyors, 
353 

Coflyo's pateut pumps, 329 

Coining at the Royal Mint, by Prof. 
Brande, 186 

College of Civil Engineers at Put- 
ney, 143, 259 

Collegiate and other halls, 369 

Collingwood monument at Newcastle, 
239 

Cologne cathedral, 64 

Colonies, gas works in, 310% 

Colouring Daguerreotype pictures, 
mode of, 127 

Colourless ink, 163 

Colours, Hay oa the nomenclature of, 
(review), 189 

Colthurst ou repairing a chimney,120 
feet high, 108 

Columns, stone, on the strength of, 
by Eaton Hodgkinson, 259 

Commission vf the gauges, 376 

Common Seuse's letters оп Cockerell 
and Colonna, 70, 131 

Comparisou of English, French and 
Belgian railways, 245 

Compass, Dent's patent, 91 

Compensatiou pendulums, rendered 
free from hygrometric influence, 86 

Competitiou ot designs, 321 

by A Bystander, 9, 79, 186 


Competition fraudulent, remedy for, 
133 


in oil painting, 346 

— of the Oxford choristers? 
school, by James, 7 

Composition for mouldings, Chabet's 
patent, 160 

Conclusion of the report on harbours 
95 

Conference, magnetic, 200 

Connecling crank, Galloway's pa- 
tent, 54 

Coprad's Amsterdam and Rotterdam 
railway; 71 

Constroctiun of buildings, Higginson 
and Coles's pateut, 224 

of gas metres, by А. А. 
Croll, 346 

——-— — of harbonrs, Dremner's pa- 
tent, 53 


and proportion of boilers, 
by А. Murray, 217 

—— — —— and regulation of railway 
station clocks, Бу B. L. Valliamy, 


255 


of a mile 
average items in, 380 

Consumption of iron in France, 391 

Continental and scientific meeting, 72 

Conversazione, Sir John Rennie’s 
first, 194 

Cooper's remarks оп endosniose and 
exosmose, 175 

Coote's patent for caulking ships, 120 

Copper ores, Ritchie’s patent for, 108 

Cornish engines, 55 

Correspondents, notices (0, 132, 196, 
286, 300, 332, 360, 392 

Corrogated iron roofs, Speucer's pa- 
tent, 264 

Courts of law, new, 361 

Cowen’s patent gas retorts 90 

Cowie on friction in the beam and 
direct acting engines, 190 

——— 0n atmospheric railways, 365 

--- on the strength of wood and 
cast iron, 245 

Cramp for joiners, improved, 122 

Croll, Angus Alexander, on the con- 
struction of gas metres, 316 

Cross, form of, during ihe middle 
ages, 216, 217 

Crossings, level, on atmospheric rail- 
хау», 314 

Crown glass, Ewing’s patent improv - 
ments in, 159 

Croydon railway, slips on, 42 

Currents, sub-mariue, 64 

Curtis’s objections to keeping the 
same time at different places, 250 

Cutlery, 163 

Cattings in clays, by Prof. Hoshing, 
209 

Cutüugs and embankments, slips in, 
24, 42 


of railway, 


and embankments, ou the 

Great Westero railway, 16 

— railway, drainage of, by Thos. 
Hughes, 286 

Cyclopedia, penny, supplemeut to, 
363 


Daguerreotype pictures, mode of co- 
louring, 127 

Daniell, Prof, death of 201 

Davison on the materials for pendu- 
lunis, 256 

Dawsou on the coal formation of 
Nova Scotia, 299 

Decadence of classical architecture, 
306 

Decision on the gauges, the coming, 
356 

Decorations of the Royal Exchange, 
by Mr. Dwyer, 112 

DECORATIVE Акт SOCIETY, 88, 125 

Dee river, navigatiou of, 327 

Defence and refuge, harbours of, by 
Mr. Rooke, 309 


Dent on the errors arising from tlie 
variations in the length of pendu- 
Tums, 256 

Dent's patent azimuth aud steering 
compass, 91 

Denton's patent draining tiles, 50 

Description of an atmospheric rail- 
way aud valve, 86 

Deserts of Africa, 100 

Designs, competition of, 321 

by Professor Gartoer, 95 

for enlarging the Carlton 
club-house, 279 

Detached buildings, rules for deter- 
mining the rate of, 15 

De Winterton on the national expo- 
sition, $1 

De Winterton’s apology for Sir 
Joshua Reynolds’s diary, 4 

Differential steam engine, 
patent, 170 

Dinsdale, W. Morris, on the prepa- 
ration of lime, 250, 311 

on oils used in paint- 
ing, No. 11. 38; Хо. 1I. 208 

Diorama, portable, method of admit- 
ting the back light, 86 

Discovery, singular, 32 

Discovery at Hartlepool, interestiag 
35s 5 

Distillation of (аг and 
English’s pateot, 261 

Distinguished persons to whom sta- 
tues might be erected, list of, 345 

Districts, new, under the metropo- 
Шап building act, 13 

Diving bells, on the employment of 
oxygen in, 156 

Dockin’s patent hemitrope, 91 

Dodson's account of a hydraulic tra- 
versing machine, 23 

Domestic architecture of France dur- 
ing the middle ages, 8S 

Donaldson's, Professor, history of 
architecture, 57, 67 

Professor, on Chris- 
tian iconography, 215 

Door and window fasteoings, Bew- 
ley's patent, 171 

Dover bay, harbour in, 94, 309 

Drainage of Ancbolme, by Sir John 
Reunie, 319 

------ cills, F. Bashforth on the 
proper depth of, 277 

near Scarborough, 351 

—-— of railway cuttings, 
Thomas Hughes, 286 

Draining tiles, Denion’s patent, S9 

Smith's patent, 263 

Taylor's patent machiuery 
for, 30 

Drains, catch- water, invention of. 319 

Drain pipes and tiles, Ford's pateat, 
119 

Draught of water of the experimental 
brigs, 380 

Drawbridge over the river Arun, 259 

Draw-doors for regulating the navi- 
gation level at Ancholme, 350 

Dredge's suspeusioo hridge, F. Bash- 
forth's remarks on, 249, 313 

reply, 333 

—————— letter from, 221 

— disavowment of Turnbull's 
treatise on, 271 

------- note аш, 356 

— 377 

Dresdea, Villa Rosa, near to, 197 

Drew's patent iniprovements in the 
nianufacture of naphtha, 359 

Dungeness harbour, 94 

Dunkin's patent screw propellers, 90 

Duration of railway iron, 374 

Dwellings of the lower class, Girdle- 
stone's letters on (review), 

Dwyer on the decorations of the 
Royal Exchange, 112 


Greves’ 


turpeatine, 


by 
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Dyeing, Wallerand’s patent improve- 
ments in, 330 
Dymchurch, restoration of, 296 


Earth, banks of, resistance necessary 
to snstain them, 359 

Enstbourne harbonr, 94 

Eastern counties railway, slips on, 
12 

accidents on, 293 

East Wickham church, aucieat fres- 
caes in, 32 

Ecclesiastical architecture, by Е. 
Sharpe (review), 60 

Ecclesiology, architectural drawing a 
handmaid to the study of, 58 

Edinburgh, buildings and improve- 
ments in, by Jas. Tad, 258, 293 

proceedings of the Royal 

Society of, 332 

Efliciency of shingle trups, 309 

Egypt, engineering in, 52 

Electric clocks, 131 

------ for railway, 235 

telegraphs, Heighton’s patent, 


55 
Electricity aad light, connection of, 
374 
———— of steam, 163 
Elements of physics, by C. F. Pes- 
chel (review), 337* 
Elevated sea beach, 95 
Elizahethan furniture, Filde's paper 
on, 15 
Elliptic oblique arches, Jas. Morice 
on, 277 
Embankments and cuttings, on Ше 
Great Western railway, 46 
embankments aud cuttings, 
slips in, 21, 42 
[Employment of military engineers on 
architectural works, by Zophorus, 
41 
Endosmose and ехоѕтоѕе, 
Caoper's remarks on, 175 
Engioe, atmospheric, Parsey's patent, 
298 
—— ——— Farcot's, 57 
—— ——— Stoltz’s, 57 
power of, at tbe Exeter 
water works, 337 
—— —— Cornish, 85 
—— —— locomotive, cost of, 315 
----------- on the motion of, 293 
329, 357 
stationary, оп atmospheric 
railways, 342 
Engineering, notes on the philosophy 
of, 273, 336* 
No. 1, on the lead of the slide, 273 
No. lI, on the loss of power on 
atmospheric railways, by Н.С. 
336° 
Engineering in Egypt, 52 
professorship of, 63 
Eagineers, military, on Ше employ- 
ment of, oa architeetural works, by 
Zophorus, 41 
English and foreign Gothic architee- 
ture compared, by Sir John Aud- 
ley, 355 


Mr. 


French, and Belgian rail- 

ways compared, 215 
patents, lists of, 32, 61, 96, 

132, 164, 196, 232, 208, 300, 332, 
360 

Euglish's patent for the distillation of 
tar and turpentine, 264 

Enterprize, British, 32 

Errata, 268, 300, 360 

Errors arising from variations in tlie 
length of pendulums, by Mr. Dent, 
256 

Essay on aerial navigation, Mac 
Sweeny's (review), 92 

Essays, report оп, for the medal of 
the Royal lastitute of British Ar- 
chitects, 59 


Evaporative power of diiferent kinds 
of coal, 212 
Ewing's patent 
crown glass, 159 
Exeavations at Pompeii, 391 
Expanding centrebit, 122 
Expansion of brickwork, 207 
Expansive geariog, Bourdon’s, 57 
Expeditious bridge building, 93 
Experiments on atmospheric aad rope 
traction railways, by Prof. Bar- 
low, 322 
on the force of waves, by 
Thus. Stevenson, 321 
at Woalwich, 172 
Expiration of the grant for the Cam- 
bridge observatories, 200 
Explosion of fire damp, 373 
Exposition of Frauce, 1814, 57 
national, by W. De Win- 
terton, 51 


improvements in 


Failure in modern pictures, causes 
of, 10 
Fairhairn's observations on cast iron, 
86 
F'airbaira on iron ores, 151 
and Hetheringtou's pateat 
Steam boiler, 56 
Fairy stenm yacht, 163 
Fall of the Ashton viadnct, 296 
of the Ballee Khal suspension 
bridge, 304 
of ao ancient church, 163 
of a suspension bridge at Yar- 
mouth, 194 
Faraday, Professor, on the liquefac- 
tion and solidification of gaseous 
bodies, 87 
ou the ventilation of mines, 


(15 

Farcot's eagine, 57 

Fareham's railway switch, 22 

Farey’s, Jno. remarks on the perme- 
ability of cast iron pipes, 175 

Farmer’s Boy, by Bloomfield (ге- 
view), 276 

Farrell's pateat Archimedian (spiral) 
railway, 120 

Faugh-a-ballagh, new 
ship, 163 

Fenton's patent alloys, 31 

Ferrier's improved air pump or water 
eagine, 157 

Filde's paper on Elizabethan furni- 
ture, t5 

Fire damp alarum, 80 

oa the means of preventing 
explosions, by Prof. Faraday, 115 
explosion of, 373 

Fire in dwelling houses, remarks on, 
by Jas. Tod, 157 

Fire engines, application of manual 
power to the workiug of, by Jas. 
Braidwood, 178 

---- on the supply of water for, hy 
Jas. Braidwood, 176 

Fixed breakwater, plan of forming, 
123 

Fire-proof buildings, 112 

Flaxman, Canova, and 'l'horwaldseo, 
374 

Flaxtnan’s shield of Achilles, 232 

Force of waves, by Thos, stevensoa, 
321 

Ford's patent drain pipes and tiles, 
119 

Forenesa harbour, 93 

Formatioa of the town lands of Mus- 
selburgh, by Jas, Hay, 23 

Forth river, navigation of, 327 

Fortification of Havre, 196 

Founder of the railway system, neg- 
lected, 368 

Fountains of London апа Paris, 133 

Fountaius in Trafalgar-sqnare, by 
Auti-Zoilus, 190; remarks oa, by 
Ше editor, 191 


iron steam 


iii 
France, architecture of, in the reign 
of Louis X111, 302 
arts and manufactures of, 
156 
— ———— consumption of iron in, 391 
domestic architecture of, 
during the middle ages, 58 
expositions of, 1814, 57 
renaissance of, by M. Г, 
i'Anson, 157 
Fresco, ou the preparation of lime for, 
by УУ, Marris Dinsdale, 250, 311 
paiating, modern Greek, 307 
Frescoes, ancient, іш East Wickham 
charch, 32 
at Berlin, 96 
Friction, camparative loss by. in the 
beam and direct actian engine, by 
Mr. Pole, 191 
in the beam and direct ас- 
tion engine, by Mr. Cawie, 190 
Frith of Forth, barbour of refuge in, 
86 
Fuel, artificial, Hill’s patent, 358 
Tetley's plan of ecanomising, 


123 
Fulton on obelisks, with remarks on 
Egyptian arcliteetnre, 141 
Fultoa's new order of architecture, 68 
Fomific impeller, Gordou’s patent, 
331 
Furnace bars, Chanter’s patent, 159 
Furness and Whitehaven junction 
railway, 336 


Gadesden’s patent sugar, 357 

Gailhobaud’s ancient and modern 
architecture (review), 58 

Galloway's patent connecting craak, 
54 

Gartaer’s, Professor, designs, 95 

Gas (саа!) lighting in China, 331 

improvements 1n, Murdock’s pa- 

tent, 298 

metres, construction of, by A. A. 
Croll. 346 

——— retorts, Cowen’s patent, 90 


works, іп Ше colonies, 310% 

— or vapour engiae, Perry's patent. 
161 

Gaseous bodies, Professor Faraday 
on, 87 

Gate, St. John's, Clerkenwell, 109 

Gauge commission, sittings of, re- 
sumed, 39] 

(railway), 246 

Gauges, the commission on, 386 

Geological, chemical and meetianical 
action of water, 43 

Society, Quarterly Journal 

of (review), 92 


Geology and architecture of Ireland, 
by u. Wilkinson (review), 92, 114 
as a branch of education, 
by Professor Ansted (review), 237 
lecture on, 254 
practical applicatioos ef, 
254 
not speculative, but denou- 
Stralive, 254 
George's (5t ) chapel, Windsor, 161 
Germany, philosophy of, 203 
Gigantic locomotives, 64 
Giles, F., on the materials for pendu- 
lums, 256 
Girders (cast iran), experiments ou 
the strength of, 351 
Girdlestone’s letters on (һе lower 
class of dwellings (review), 275 
Glasgow, Wellington statue at, 391 
Glass quarries, Powell’s patent, 121 
veatilation, Baillie’s patent, 224 
Glossaries, architectural, 72 
Glossary of architecture, Harford on, 
130 
Glynn, on railway axles, 109 
Goethe's Italian travels, by J, Lhoteky 
308 


iv 

Gold paiat, Bessemer’s pateat, 55 

Gordun’s patent fumific impeller, 331 

Gothic architecture, English and Fo- 
reign, compared by Sir J. Audley, 
355 

———— mouldiogs, manual of, by Е. 
A. Paley (review), 150 

— — —— plan for preventing the ah- 
straction of letters, 157 

Graham’s (Professor), testimony oa 
Croll's method of purifying coal 
gas, 174 

Granary, patent revnlving, 83 

Grantfor the Cambridgeobservatories, 
expiratioa of, 200 

Gravesend terrace pier, 132 

Gray, Thomas, founder of the railway 
system (neglected), 368 

Great Britain steam ship, 63, 322,343 

Britain's screw propeller, de- 
struction of, 384 

— Southern and Western railway, 
Treland, 295 

Western railway, cuttings and 
embankments on, 46 

Greek fresco painting (modern), 307 

Green (arseoical), 163 

Greenwich time proposed to be adopt- 
ed throughout the kingdom, 255 

Gregory on railway cuttings and em- 
baokments, 24 

Grieve's pateat differeutial steam en- 
gine, 170 

Grissell on scaffoldiag for large erec- 
tions, 104 

Guernsey, architecture of, 344 

Gwilt's glossary of architecture, Har- 
ford on, 130 


Hague on iron ores, 152 

Hallam, Mr. letter from, 345 

Hallet's atmospheric railway, 148 

Halls, collegiate and others, 369 

Hamilton, R. oa Browu's ornamental 
tiles, 81 


INDEX, 


Herne steam ship, 131 

Herschell’s, Sir William, address to 
the British Association, 199 

Higg’s improved moaochord, 123 

Higginson and Coles's patent for the 
construction of buildings, 221 

МШ Edward, patent railway axles, 


Frank, pateat artificial fuel, 
358 


P. architectural glossaries,72, 
on Cblonna and Cockerill, 73, 


181 

History of altars, 88 

of Anchalme, 3.19 

of architecture, 
fessor Donaldsoa, 57, 67 

aod practice of sculpture, 

by Mr. Westmacott, 222, 267 

Hodgkinson on tbe strength of stone 
columns, 259 

Hope’s architecture and architectural 
description, hy Lector, 136, 221 

Horbury school, 307 

Horn on the origin and progress of 
the railway system, 189 

Horne on the fixing aud oiling of 
clocks, 255 

on error arising from vari- 

ations in the length of pendulums, 
256 

Horse power, Child's patent improve- 
ments in, 160 

Hoskiog, Prof. on deep cuttings in 
clays, 209 

Hourly variations of the thermometer, 
by Muogo Ponton, 156 

House of Lords, report on the selec- 
tion of efligies for, 315 

Houses in New Coventry-street, 233 

Hughes, Thos. on the drainage of 
railway cuttings, 286 

Hull and Selby railway, Ouse bridge 
on, by W. b. Bray, 286 

Hungerford suspension bridge, 165 


by Pro- 


————— Wm. on the alabaster mines; Hydraulic traversing machine, ac- 


of Castellina, 257 
Hamond's, Sir Graham Eden, patent 
paddle fasteoings, 160 
Harbours of refuge, Englisb, 388 
abstract of report on, 281] 
report on, 93 
observatiuns on repnrt, by 
Н. Barrett, 135 
and defence, 
Rooke, 309 
tidal, report oa, 325, 334 


count of, by А, J. Dodson, 23 


lconography (Christian), hy Profes- 
sor Donaldson, 215, 247 
Tacrustation of boilers, prevention of, 
Ritterbandt's patent, 226 
Watteen's patent, 172 
India, railways in, 328 


by Jaohn|tudia-rubber covering, Brockendon's 


patent, 159 
Indicator for railways, 64 


construction of Bremner's | lok (colourless), 163 


patent, 53 
Harford oa Gwilt’s Glossary of Ar- 
chitecture, 130 
Harris's, Sir William Corawallis, pro- 
ject fur trausporting vessels across 
the Isthmus of Suez (review), 92 
Hartlepool, public works at, 86 
interesting discovery at, 


388 

Harwich, report on harbour of rcfuge 
at, 95, 326 

Hatfield’s patent machine for com- 
puting interest, «с. 161 

Havre, fortifying of, 196 

Hawkins on marble brought from 
Xanthus, $9, 99 

Hay, D. R. оп the nomenclatnre of 
colours (review), 153 

Jas. on the town lands of 
Musselburgb, 23 

Haydon, Е. 5. on atmospheric trac- 
tion, 335* 

B. R. memoranda from Sir 

Joshua Reynolds's note-book, 3, 40 

Heath’s patent for heatiug ovens aud 
kilns, 172 

Heighton's patent electric telegraph, 
53 

Hemitrope, Dockia’s pateat, 91 


Institute, British and Foreign, 303 

Institute, (Royal), of British. Archi- 
tects, 27, $8, 125, 157, 193, 231, 
263, 359 

Institution of Civil Engiueers, 20, 42, 
63 


—— (Royal) 86 

lostruments(mathematical), Piggott’s 
patent, 358 

Instructions for surveyors, code of, 
383 

Insulated buildings, rules for deter- 
miniog the rate of, 15 

lotroduction of railways to Dritish 
India, 184 

Trelaod, architecture in, by Philo- 
Hibernicus, 130, 217 

Great Southern and Western 
railway, 295 

------ marbles of, by Mr. Wilkin- 
son, 83 

practical geology and archi- 
tecture of, by Mr. Wilkinson, 92, 
144 

Irou апа wood steamers, 370 

---- consumption of, in France, 391 

bars, cast, table of the strength 

af, 154 


Ironlock gates at Montrose, by J., 
Leslie, 150 

aud steel, Law’s patent imprave- 

ments in, 90 

Osborne’s patent improve- 

ments in, 331 

Rushton’s patent improvements 

in, 54 

ores, W. N. Clay’s report on, 

152 

ores, W., Fairbairn's report ор, 


151 

ores, Мг. Hague's experimeats 

0n,152 

ores, reduction of, 153 

—— pipes, Мг, Farey’s remarks on 
the permeability of, 175 

pipes, Mr. Simpson’s remarks 
on the permeability of, 175 

—— (railway), duration of, 374 

— railways when first used, 380 

——— steam Roscommon, launch of, 391 

tubiog, by Mr. Ledru, 6t 

Italian travels of Goethe, by J. 
Lhotsky, 308 


James on the Oxford choristers* 
school competition, 7 

Jobard aud Seguier’s pneumatic rail- 
way, 333 

John's (St.) gate, Clerkenwell, 109 

Johnstou's plaa of forming a fixed 
breakwater, 123 

Joioers, improved clamp for, 122 

Jones, Mr., preseut to, from the Royal 
Academy, 132 

Junction of the Atlantic and Pacific 
Oceans, 191 


Kaunstadt in Wirtemburg, 95 

King's scholars pond sewer, 99 

Kollmanu's railway improvements, 
by Observer, 72 

Lacy's pateat railway chair and 
sleeper, 266 

Landslip in Ashley cutting,on the 
Great Westera railway, by J. С. 
Thomson, 28 

Launch of two new steam ships at 
Liverpool, 195 

of the Terrible steam ship, 

131 

Law Courts (new), evideace on, 335* 

== —À 361 

Law of tides, on the, by С. В. Airy, 


89 

Lead of the slide, 273 

Leasing and amalgamation of rail- 
ways, 317 

Lector ош Hope's architecture aad 
architectural descriptions, 136 

Lecture oa geology as a brauch of 
education, by Professor Ansted,254 

Lectures ou the history aud practice 
of sculpture, by Mr. Westmacott, 
222,267 

Ledru on iron tubing, 61 

Leeds, St. Saviour's church at, 370 

Legendre's oscillating steam engine, 
57 

Lenses, improvement of, 203 

Leslie on the iron lock gates at Mon- 
trose, 150 

Levack's description of ай improved 
cart, 156 

Level crossings on atmospheric rail- 
ways, 314 


improved, by T. Stevenson, 


52 

Lewes, antiquariaa discoveries at, 
375 

Lhotsky’s Goethe’s Italian travels, 
308 

Light aad electricity, connection of, 
MA 


Wa С the Godwin, 267 

at Sunderland, г i 

J. Murray, 49 is Ad 

Lime, on the preparation 
M. Dinsdale, 250, 3t1 

pl inn, new buildings in, 291, 

Lines of rails on atmospheric rail- 
ways, 314 

» Short ones, convenient on the 
atmospheric system, 341 

Lisbon, new theatre at, 384 

List of new districts and surveyors 
under the metropolitan building 
act, ІЗ 

of railways classified according 

to their gauges, 247 

of English pateats, 32, 64, 96, 

132, 161, 196, 232, 263, 300, 332, 

360 

of new pateats, 392 

Litharge and oxygen, 272 

Liverpool, assize courts at, 376 

lauach of two steam ships at 


of, by W. 


193 d 


Lock-gates at Ancholme, 250 

iron, at Montrose, by James 
Leslie, 150 

Locomotive carriages, Reynolds’s pa- 
tent, 225 

and atmospheric railways, by 

a workiug mechanic, 338 

eügioes, cost of, 315 

on the motion of, 293, 329, 


356 

Locomotives, gigantic, 6.1 

Lngic and philosophy, iacreased at- 
lentioo to, 203 

Londen and Birmingham railway, 
slips on, 42 

interiors, a grand national ex- 

hibition, 12 

and local time shown on the 

same clock, 255 

and Paris, fountaias of, 133 

Loss of power ой atmospheric rail- 
ways by preliminary exhaustion, by 
Е. 5. Haydon, 335* 

of power on atmospheric rail- 
ways, by Н. C. 236 

Lough's statue of the Queen, 164 

Louis XIII, architecture of Fraace 
during his reign, 302 

Lowe's remarks on the purification 
of coal gas, 174 

reply to Mr. Simpson's re. 
marks on the porosity of iron pipes, 
175 

Low's patent improvements іп the 
mauufacture of гоп aud steel, 90 

Lysides, tbe Athenian, returned from 
Thrace, 133 

Maberley'» patent railway break, 295 

Machine for computing interest, &c. 
Hattield’s patent, 161 

— for cutting slate, Carter's 

patent, 160 

— fur planting seeds, New- 

ton’s patent, 161 

— for sweeping chimneys, by 
A. Scott, 157 

Machinery for carviag, Pratt’s pa- 
tent, 121 

Mac Sweeny’s essay on aerial navi- 
gation (review), 92 

Maguetic confereace, 200 

aud meteorological observa- 
tories of Cambridge, 199 

———— needle, on the variation of, 
by W. Peace, 158 

Magneto-Electric machine, Professor 
Page's, 300 

Maintenance of road, on the locomo- 
tive and atmospheric systems, 316 

Making tiles, Weller's patent, 385 

Manchester and aeighbourhood ;build- 
ing arts in, 129, 158, 292 


Manner іп sculpture, 267 

Manual of gothic mouldings, by F. 
A. Paley (review), 180 

power applied to the work- 
ing of fire engines, by Jas. Braid- 
wood, 175 

Manufacture 
patent, 168 

Marbles of Ireland, by Mr. Wilkin- 
son, 83 

brought from Xanthus, on, by 
R. llawkins, 99 

Marif's patent for blastiag rocks, 385 

Marseilles, Roman tunnel at, 164 

Maryport and Carlisle railway, open- 
ing of, 06 

Masonry, Anglo-Saxon, notes on, by 
Mr. Waller, 301 

railway, 93 

Materials for paving, Cassel’s pateat, 
223 


of sugar, Robivson’s 


for pendulums, 256 

used in sculpture, 222 

Mathematical] instruments, Piggott's 
patent, 358 

journal of Cambridge, 199 

Mausoleum vf Charlottenburg, 65 

Mechanical properties of air and 
steam, 233, 294 

theory of steam, by the Ar- 
tizan Club, 206 

Mechanism for multiplyiog motion, 
by H. C., 69 

Medal of the Rayal Institute of Bri- 
fish Architects, report on the essays 
for, 59 

Melrose abhey, 391 

Memoir addressed to M. Arago on 
ihe navigation of the Clyde and 
Seine, by Wm. Bald, 231, 236 

of the canal of Exeter, 320 

of the late И. R. Palmer, 126 

Memoranda from Sir Joshua Rey- 
nolds's note-book, by D. R. Hay- 
don, 3, 10 

Memorandum for statues in the pa- 
lace of Westminster, 346 

Metals, improvement in the manufac- 
ture of, Wall’s patent, 297 

Metaphysies in science, necessity of, 
203 

Method of showing London and local 
time on the same clock, 255 


j^ Metropolitan buildings act, 12 


by Alfred Bartholomew (re- 

view), 93 

eharches, 127 

improvements, 63 

improvement society, 89 

Milichap’s patent axle-trees, 264 

Millengen the archzologist, death of, 
391 

Military defences of barbours of re- 
fuge, 95 

engiaeers, employmeat of, on 
architectural works, by Zophurus, 
4l 

Milae's, Jas., pile driving machine, 
18 

Mines, alabaster, of Castellina, by 
Wm. Hamilton, 257 

on the ventilation of, by Pro- 
fessor Faraday, 113 

Mining shovels, Drunton's patent, 
159 

Miscellanea, 163, 195, 391 

Mizar on achromatic telescopes, 81 

Mode of colvuring Daguerreotype 
pietures, 127 

of constructing breakwaters, 


95 
----- of mining coal іп China, 334 
Modern Greek fresco painting, 307 
———— monumental buildings, and 
the New Royal Exchaage, 33 
Monocliord, Higgs improved, 123 
Monster bell, 131 


IN 


Montband, town of, and Buffon’s 
statue, 359 

Monte Cerboli, boracic acid works, 
200 

Montrose harbour, 326 

iron lock-gates at, by Jas. 
Leslie, 150 р 

Monument, Collingwoud, nt New- 
custle-on-T y ne, 259 

to Mr. Riekmont 
mingham, 391 

Monumental buildings, modern, and 
the New Royal Exchange, 33 

Monuments, on, 82 

existing in the Valley of Je- 
hosaphet, by J. J. Scoles, 27 

Morc wood's patent for coating iron 
with tin, 31 

Morice, Jas. 
arches, 277 

Motion, mechanism for multiplying, 
by Н. C., 69 

of locomolive engines, on 

the, 293, 329, 357 

Motive power, Talbot's patent im- 
provements in, 331 

Mouldings, composition for, Chabet’s 
patent, 160 

Moveable fire bars, Clanter’s patent, 
122 

Muir's remarks op coal gas, 175 

Munich, Pinacotheca or picture gal- 
lery of, 333* 

Murdoch’s pateot improvements in 
каз, 298 

Murray, Aod, oo the cnostructiou of 
steam boilers, 217 

Murray's.Jno. account of the removal 
of Sunderland lighthouse, 49 

Museum of casts, suggestioos for 
forming, Ьу С. Н, Wilson, 138, 
157 

Mnusselburgh, formation of the town 
laads of, by Jas. Hay, 23 


at Bir- 


on oblique elliptic 


Naphtha, Drew's patent improve- 
ments in the manufacture of, 359 
Nasniith’s patent steam condenser, 
169 

National exposition on, by W. de 
Winterton, 81 

Nantical and colonial observations, 
201 

Navigation of the river Clyde, im- 
provements in, 326 


Clyde 234, 325, 336 
Dee 827 
Forth —— 827 
Seine 236 
—— Severn 835 
Тау 326 


Thames — 334 

Navigation level at Ancholme, draw 
doors, for regulating it, 350 

Nebulons hypothesis, 202 

Necessity of classify ing observatories, 
201 

Necrology, 348 

Neglected founder of the railway sys- 
tem, 368 

Neville, Jno. on the resistance to 
banks of earth, 242 

New building act, by A Sufferer, 80 

New buildings and improvements iü 
Edinburgh, 258 

in Lincoln's Inn, 291, 329 

Newcastle-on-Tyne, the Collingwood 
Monument at, 259 

New churches, 390 

New Coventry-street, honses in, 233 

Newhaven harbour, 94 

New houses of parliament, progress 
of, 260 

Mr. Darry's report oa the 
present state, 126 

—— law courts, 361 

—— market at Dii kenlead, 257 


DEX. 


New arder of architecture, by H. 
Fulton, 68 

park at Battersea, 391 

—— projected railways, 61, 96, 132, 
163 

Коуа! Exchange, aud modern 

mooumental buildings, 33 

s and windows of the mcer- 

chants’ area, 65, 112, 211 

Show rooms at Messrs, Wil. 

liams and Sowerby’s, Oxford st, 

g7 


theatre at Lishon, 384 

Newton’s patent machine for plant- 
ing seeds, 161 

Nineveh, ruins at, 85 

Northampton and Peterborough rail- 
way, 310 

North's patent slated roofs, 172 

Note book, Candidus’s, Fasciculus 
LXI, ЫМА, LXVII, ©, 03, 97, 
134, 197, 334*, 362 

un atmospheric traction, 390 

on the causes of explosion in 

tabular boilers, 112 

on the Cambridge Camden So- 

ciety, 8 

on Dredge’s suspension bridge, 

356 

on railways in India, 186 

Notes on Anglo-Saxau masonry, by 
T. G. Waller, 301 

оп brickwork, with examples of 

tall chimneys, 110 

on the philosophy of епдіпеег- 

ing, 273, 336*, 392 

on railway tolls, 289 

Notices to correspondents, 132, 196, 
286, 300,332, 300 

Nova Херца, coal formation of, by 
Jno. Dawson, 229 

Novelty, architectural, 110 

Novogivgieosk, Mudlio, church at, 
301 


Obelisks, with remarks on Egyptian 
architecture, by Н. Fulton, 111 
Objections tv keeping Ше same time 

at different places, 256 
Oblique elliptic arches, Jas. Morice 
0D, 277 
Observatories of Cambridge, 199 
expiration of grant for, 200 
magnetic and meteorological, 


199 
—— physical, 200 
necessity of classifying them, 


201 

Observations on the drainage of An 
cholm, by Sir John Кепше, 351 

nautical and colonial, 201 

Observations on deep cuttings іп 
clay, by Prof. Hosking, 213 

Observer, on. Kollmau's railway im- 
provemeuts, 72 

Obstructions on atmospheric 
ways, 259 

Oil boxes, Reid’s patent, 161 

painting, competition in, 346 

Oils, used in painting, by W. Marris 
Dinsdale, Nos. 11., 111., 38, 205 

Ondine steam ship, 131 

Opening of the Maryport aod Car- 
lisle railway, 96 

Ores, apparatus for dressing, Bran- 
ton's patent, 171 

copper, Kitchie's patent, 168 

—— iron, Мг, Clay's report оп. 159 

paper ov, by Wm. Fairbairn, 


rail- 


151 
Oriental church, cathedral of, 188 
Origin and progress of the railway 
system, by Jno. Vou Horn, 189 
Ornamental tiling, Brown’s, Н. Ha- 
milton on, 8I 
Osborue's patent improvements in 
steel aud iron, 331 


Oscillating eagine, Legeadre's, 57 

Ouse bridge, by W. ІЗ, Bray, 256 

Oveus aud kilns, Heath's patent, 172 

Overfall weirs, 35t 

Oxford arehiteetural society, 121 

choristers' school competition, 
by James, 7 

Oxland's patent manufacture of chlo- 
rine, 357 

Oxygen and litharge, 272 

employment of, 

bells, by G. Wilson, 126 


in diving 


Paddle-wheel fastenings, Hamond's 
patent, 160 

Page's (Professor), magneto-clectric 
machine, 300 

Painting, oils used in. by Marris 
Dinsdale, Nas. 11.) 111., 38, 205 

Palaces at Westminster, statues in, 
126, 345, 3.16 

Paley's manual of 
(review), 180 

tale of the church restorers, 

(review), 9 

Palmer, Н, R., memoir of, 126 

Paper for the preventinn nf fraud 
Varnhan's patent, 358 , 

Papers on subjects connected with 
Ше Corps of Royal Engineers (re- 
view), 60, 93 

Paris, Academy of Sciences, 219 

Paris and London fountains, 133 

Paris, railway round it, 357 

Parke's patent alloys, 261 

Parsey's patent utmospheric engine, 
298 

Patent law case, Bupnett & 
ғ. Smith, 261 

Passing of trains on atmospheric rail- 
ways, 339 

Patents, American, specifications of 

Computing interest, &c., Hat- 

field, 161 
ч Gas or vapour engiae, Perry, 

Horse power, Childs, 160 

Measuring surfaces, Kuss, 161 

Oil boxes, Reid, 161 

Planting seeds, Newton, 161 

Propelliog vessels, Schmidt, 


gothic mouldings, 


Corpe, 


161 
Rotary engines, Stewart, 161 
Patents, English, lists of, 32, 61, 96, 
132, 161, 196, 232, 265, 300, 332, 
360, 392 
Patents, register of specifications of 
new, 25, 53, 89, 119, 159, 165, 293, 
263, 297, 329, 357, 385 
Agricultural machine, Vibart, 
120 
Alloys of metals, Fenton, 31 
Alloys of metals, Parkes, 264 
Artificial stone, Ransome, 169, 
Atmuspheri¢ engine, Parsey 
298 
railway, Pilbrow, 28 
Pinkus, 265 
Prosser & Carcano, 
226 
Samuda, 119 
Axle-trees, Milichap, 204 
Azimutb and steering compass, 
Deut, 91 
Boring apparatus, Bearts, 56 
Brick and tile machine, Worby, 
120 
Broom paper, Poole, 119 
Dufling apparatus, Ray ner, 330 
Carriage springs, Drown, 264 
Caulking ships, Coote, 120 
Chains, Seebolim, 207 
Chimney tubes, Wilson, 120 
Chlorine, Osland, 357 
Coatiag iron with tin, More- 
wood, 31 
Composition for 


mouldings, 
Chabet, 160 


гі 
Patents—(continued) | 
Connecting crank, Gallowas,5. 
Construction of huildings, Hig- | 
ginson, 224 
Constructionofliarbonrs,Brem- 
ner, 53 
Copper ores, Ritchie, 165 
Corrugated iron roofs, Spencer, 
261 
Crown glass, Ewing, 159 
Differential steam engine, 
Grieve, 170 
Distillation of turpentine and 
tar, English, 204 
Door and window fastenings, 
Bewley, 171 
Draining engine, Taylor, 30 
Draining tiles, Denton, 89 
Smith & Jolly.263 
Drain pipes and tiles, Ford, 
Dressing ores, Bruoton, 17t 
Dyeing, Walleraod, 330 
Electric telegrapb,Heightoo,55 
Fuel, Hills, 358 
Fumifc impeller, Gordon, 331 
Furnace bars, Chanter, 159 
(Gas, Murdoch, 298 
Gas retorts, Cowen, 90 
Glass quarries, Powell, 121 
Glass ventilation, Baillie, 224 
Gold paint, Bessemer, 55 
Tocrustation in boilers, Ritter- 
bandt, 226 


Watteen, 172 
India-rubber covering, Brock- 
endon, 159 
Iron, Rushton, 54 
Iron and steel, Low, 90 
Osborne, 331 
Locomotive carriages, Rey- 
solds, 295 
Materials for paving, Cassel’s, 
223 
Mathematical 
Piggot, 358 
Metals, Wall, 297 
Mining shovels, Brunton, 159 
Motive power, Talbot, 331 
Naphtba, Drew, 359 
Ovens and kilos, Heath, 172 
Paddle-wheel fastenings, Ha- 
mond, 160 
Paper for preventing fraud, 
Varnham, 358 
Preserviog substances, Silves- 
tri, 359 
Pressure and generation of 
steam, Auld, 172 
Propelling machinery, Sea- 
ward, 297 
Propelling vessels, Spencer,207 
Pumps, Coffyn, 329 
Pump valves, Poole, 159 
Railway chair and sleepers, 
Lacy and Buck, 266 
Railway improvements, Pros- 
ser, 171 
Railway wheels, &c., Brown, 
264 
Scaffolding, Winter & Lane,265 
Screw propellers, Hays. 90 
Slate cutting machine, 160 
Slated roofs, North, 172 
^ Smoke combustion, Bedingtop, 
11 
Soap, Anderson, 225 
Steam boiler, Fairbairn and 
lletherington, 56 
Steam condenser, Nasmith, 169 
Steam engine, Petrie, 89 
Sugar, Gadesden, 357 
Robinson, 168 
Ronald, 226 
Window shutters and blinds, 
Quincey, 160 
Artificial fuel, Ransome, 386 
Atmospheric railway, Prosser 
ard Biet, 385 


instruments, 


INDEX. 


Patents—(continued) 
Blasting rocks, Marif, Baron 
De Liebhaber, 385 
Making tiles, Weller, 385 
Washing and mangling ma- 
chine, Wilkinson, 386 
Water pipes, Кое, 386 
Patterson ou the application of colours, 
121 
Paul's (St.), cathedral, 155 
Paumban channel,improvementsof,382 
Pavilion at Buckingham Palace, 261 
Peace, W., on the variation of the 
magnetic needle, 158 
Pendulums, materials for, 256 
Permanence in ancient pictures, 39 
Perry’s patent gas or vapour engine, 
161 
Persius, tbe German architect, death 
of, 318 
Peschel’s elements of physics (re- 
view), 337% 
Peterborough and Northampton rail- 
way, 810 
Petrie's patent steam engine, 89 
Petrifying animal snbstances, 131 
Philo-Hibernicus on tbe architecture 
of lreland, t30, 217 
Philosophy of engineering, 273, 336* 
—— of Germany, 203 
Physical observatories, 200 
Physics, Elements of, Peschel's (re- 
view), 337* 
Picture gallery, ог Pinacotheca, of 
Munich, 333* 
Pictures (ancient), permanence in, 39 
(Daguerreotype), mode of 
colouring, 127 
(modern), failure of, 89 
Pier, Blackfriars, 221 
Piggott's patent mathematical instrn- 
ments, 358 
Pilbrow's patent atmospberic railway, 
28 
Pile-driving machine, Milne's, 73 
Pinacotheca, or picture gallery at 
Munich, 333* 
Pinkus's atmospheric railway, 265 
Pipes (iron), porosity of, 175 
Plan, studies of, 269 
Plate glass, table of prices, 232 
Plating on steel, 95 
Pueumatic railway, 333* 
Pole, on beam and direct action en- 
gines, 101 
Pompeii, excavations at, 391 
Ponton, on variations in the thermo- 
meter, 156 
Poole's patent broom paper, 119 
patent pump valves, 159 
Porosity of iron pipes, 175 
Portlaod and Weymouth harbour, 94 
Powell's patent glass quarries, 121 
Power, atmospheric, 161 
Pratt's patent. machinery for carving, 
121 
Pressure and generation of steam, 
Auld’s patent, 172 
Priuceton's uew gun, 163 
Problems ia surveying, 310, 356 
PAOCEEDINGS OF SCIENTIFIC SOCIETIES, 
19, 12, 86, 124, 156, 192, 227, 263, 
332, 359 
British Archoeological Associa- 
tion, 319 
British Association for the Ad- 
vancement of Science, 227 
Cambridge Camden Society, 88 
Decorative Art Society, 88, 125 
Institutioo of Civil Engiueers, 20, 
43, 104 
Metropolitan Improvement So- 
ciety, 59 
Oxford Architectural Society, 124 
Royal Academy of Arts, 27 
Royal Institute of British Archi- 
tects, 27, 88, 125, 157, 193, 231, 
263, 359 


Societies—(continued.) 
Royal Institutioo, S6 
Royal Scottish Society of Arts, 
197866121, 156, 102,231 
Royal Society of Ediaburgh, 332 
Society of Arts, 121 
Process of coining at the Royal Mint 
Professorship of Eogineering, 63 
Prugress of the new houses of parlia- 
ment, 126, 260 E 
of science in Cambridge, 199 
Project for transportiog vessels across 
the Isthmus of Suez, by Sir W, C. 
Harris (review), 92 
Propelliug, Schmidt’s patent, 161 
— Seward's patent, 207 
—— Spencer’s patent, 297 
Properties of air as a mechanical 
ngent, 205 
—— mechanical, of air апа 
Steam, 294 
Prosser's patent atmospheric railway, 
226 


patent improvements in rail- 
ways, 17t 
Public works at Hartlepool, 86 
Pulteney, town aod harbour, by J. 
Bremner, 20 
Pump valves, Poole's patent, 159 
Pumps, improvements io, Coffyn's 
patent, 399 
Purification of coal gas, by A. A. 
Croll, 173 
by Mr. Lowe, 174 
Putney, College for Civil Engineers 
at, 143, 259 
Pyramids, the, eclipsed, 195 


Quarries (glass), Powell's patent, 121 
Quincey’s patent window shutters and 
blinds, 160 


Railway, accidents on the eastern 
counties, 293 
Acts obtained in 1545, 290 
Amalgamation, important, 360 
aud leasing of, 317 
Amsterdam and Rotterdam, 74 
Atmospheric, abstract of evi- 
dence оп, 250, 314, 339 
Cowie on, 365 
Hallette's system, 148 
Maintenance of road on, 316 
Pilbrow's patent, 28 
Pinkus's patent, 265 
Prosser's patent, 226 
Prosser and Brett’s patent, 
385 
Report оп, 371 
Samuda's patent, 119 
Stationary engines on, 342 
Axles, Glyun on the causes of 
fracture, 109 
Hills's patent, 30 
Bombay, from the Ghauts, 127 
Break, Maberley's patent, 998 
Buffing apparatus, 330 
Calcutta, from, to Mirzapore, 
181, 221 
Carriage springs, Brown’s pa- 
tent, 264 
Chairs and sleepers, Lacy's 
patent, 266 
Classified according to gauges, 
247 
Clocks, construction and regn- 
lation of, 255 
Cuttings, drainage of, by Thos. 
Hughes, 286 
and embankments, by. С. 
Н, Gregory, 24 
Dublin, from, to the port of 
Galway, by О, Byrne, 62 
Great southern aud western, 
Ireland, 295 
Gauge, 246 
Hull aod Selby, bridge on, 
286 


Railways—(continued) 
India, in, 156, 398 
ladicator, 64 
lotroduction of, to British In- 
dia, 184, 221 
Iron, duration of, 37.1 
Kollman’s improvements, 72 
Locomotive and atmospheric, 
by a working mechanic, 335 
Masunry, 93 
New projected, Gt, 96, 132, 
163 
Origin and progress of, by Jno. 
Von Flora, 189 
Peterborough and Nortbamp- 
ton, 340 
Poeumatic, Jobard and Se- 
guier's, 333* 
Prosser’s 
ments, 171 
retaining walls, 379 
Round Paris, 357 
South Devon, 63 
Speculation, 266 
Switch, Fareham's patent, 22 
System, the fonnder of, neg. 
lected, 368 
Tolls, 288 
Whitebaven and Furness junc- 
tion, 336 
Railways, amalgamation and leasing 
of, 364 
Rain in Algiers, 151 
Ramsgate harbour, 94 
Ransome's patent artiücial stone, 169 
patent artificial fuel, 856 
Rate of buildings, rules for deter- 
mining, 15 
Rattler aud Alecto steam ships, 163 
Rayner’s patent buffing apparatus, 
330 
Refuge, harbours of, English, 388 
апа defence, harbours of, by 
Jno. Rovke, 303 
Harbours of, report on, 93, 
135, 281 
Register of new patents, 355 
Reid’s patent oil boxes, 161 
Relative speed ou the atmospheric 
and locomotive systems, 341 
Remedy for frandulent competitions, 
133 
Renaissance of France, 157 
Renoie's, Sir John, first conversa- 
zione, 194 
report and ohservations on 
the draioage of Anchulme, 349 
Repairs of stationary engiues, cust of, 
342 


patent improve- 


Reports— 
Academy of sciences, on M. 
Hallette's atmospheric railway,149 
Atmospheric railways, 250, 
314, 339, 371 
Draioage of Ancholme, 349 
Harbours of refuge, 93, 135, 
284 
Railway from Calcutta to Mir- 
zapore, 184, 22t 
Selection of effigies for the 
Hou-e uf Lords, 315 
State uf large towns, second 
report, 251 
Tidal harbours, 325,334 
Requisites for determining tbe rate 
of buildings, 15 
Resistance required to sustain banks 
of earth, 242, 359 
Restoratiou of churches, 390 
of Dymchurch, Kent, 296 
Retaining walls of railways, 379 
Retribution steam ship, 15 
Retrospect of the British Associa- 
tion, 201 
Reviews of Books— 
Ansted's GeologisUs Text Book, 
237 


Review of Books—(continued) 
Агай Club’s Steam Engine, 
parts 1—V11, 60 
Bartholomew’s 
Ituildings Act, 93 
Bernau's History of Waürmiag 
aud Ventilatiuz, 92 
Billings's Geometrical "Tracery 
of Brancepath Church, 179 
Bloomtield's l'armer's Boy, and 
ollier tales, 276 
Bowman’s Properties of Water, 
in reference ќо Steam Boiler Ex- 
plosiuns, 182 
Budge’s Practical Miuers' Guide, 
181 
Girdlestun’s Letters oa the lower 
class of dwellings, 275 
Guilhabaud’s Ancieat and Modern 
Architecture, 58 
Harding on the Gauge Question, 238 
Marris's, Major, project for trans- 
porting large vessels across tbe 
Isthmus of Suez, 92 
llay's Nomenclature of Colours, 193 
London Interiors,parts] —&X X X VILI. 
12 
Mac Sweeny’s Essay on Aerial Na- 
vigation, 92 
Paley's Chorch Restorers, 9 
Paley's Manual of Gothic Ar- 
chitecture, 150 
Papers of the Royal Engineers, 
vol. Vil, 60, 93 
Peschel’s Elements of Physics, 
337* 
Quarterly Juurnal of tbe Geolo- 
gical Suciety, 92 
Sharpe’s Ecclesiastical Architec- 
ture, 60 
Taylor's Thermometrical Table, 


Metropolitan 


Westminster Review, No. 11. 
vol. ХШ, 240 
Wilkinson's Practical Geology 
and Architecture of lreland, 20 
Revolving granary, M. Vallery’s, 65 
rule for measuring sur- 
faces, &c. Ross’s pateut, 161 
Resnolis' pateat locomotive 
парез, 225 
dir Joshua, extracts from 
diary, 3, 40 
Rickman, mouument to, at Birming- 
ham, 391 
Rise ud progress of Birkenhead, 
257 
Ritchie's patent fur obtaining copper 
ores, 168 
Ritterbaudt's patent for preventing 
immcrustation in boilers, 226 
Rivers— 
Alleghany, 
across, 195 
Aron, drawbridge over, 269 
Blyth, improvemeots іп, 326 
Сізде, 234 325, 336 
Dee, 327 
Forth, 327 
Seine, 236 
Severn, 335 
Tay, 326 
Thames, 334 
Nobinsow's patent improvements in 
sugar boiling, 168 
Roe’s patent water pipes, 386 
Котап antiquities, 391 
Remans, 365 
Sculpture, 267 
Taste ia seulpture, 267 
Tunuel at Marseilles, 161 
Rome, San Paulo at, 161 
Nonald’s patent improvements іп su- 
gar boiling, 226 
Rooke, Jno. on harbours of refuge 
and defence, 309 
Rope traction and atmospheric гай- 
way, Professor Darlow's experi- 
ments, 322 
Roscommon steam ship, launch of, 
391 


саг- 


suspension bridge 


INDEX. 


Rosse’s, Earl of, great telescope, 139, 
202 
Ross's patent revolving rule, 161 
Rotary engiue, Stewart’s patent, 161 
Royal Academy of Arts, 27 
Academy, architectural draw- 
ings at, 165, 213 
— Academy's 
Jones, 132 
Engineers, papers on subjects 
connected with (review), 00, 93 
—— Exchange, New, windows of, 
1, 68, 211 
laterior decoratiuns of, 08, 
nb 
—— Mint, process of coining at, by 
Professor Brande, 86, 186 
palace at Berlin, 196 
—— Scottish Society of Arts, 387 
Rules for determiniag the rates of 
buildings, 15 
Rushton’s patent improvements in 
iron, 54 
St. Paul's cathedral, 155 
Petersburg, academy vf sciences 
at, 351 
George's channel, Bermuda, 268 


preseat to Mr. 


Samuda’s patent atmospheric railway, 
119 

San Paulo at Rome, 164 

Scaffolding fur large erections, by 
Thos. Grissel, 104 

Scarborough, drainage, near, 351 

Schmidts patent improvements in 
propelling, 160 

School, Horbury, near Wakefield, 
307 

Science and art, year book of facts 
in (review), 93 

Science, necessity of metaphysics in, 
203 

progress of, in Cambridge, 199 

Scientific societies, proceedings. See 

proceedings of 


|Scoles on monuments in the Valley 


of Jehosaphet, 27 
Scottish Society of Arls, royal, 19, 
86,121, 156, 192, 231, 386, 357 
Scots machine for sweeping chim- 
neys, 157 
Screw propeller, Hay's patent, 90 
Sculpture aud architecture brougbt 
from Xanthus, su 
History and practice of, by 
Mr. Westmacott, 222, 267 
Materials nsed in, 222 
Style in, 267 
Terms used in, 222 
Sea beach, elevated, 95 
Seaford harbour, 94 
Secretary of State, letter from, 346 
Seebohin’s patent chains, 297 
Seguier and Jobard's pueumatic rail- 
way, 333% 
Seine river, improvements of, by Mr. 
5ald, 236 
Self-adjustiag step ladder for wharfs, 
122 
Severn navigation improvements, 335 
Seward's patent machiaery for pro- 
pelling, 207 
Sewer of King’s scholars’ pond, 69 
Sewers of Westminster, &c. 256 
Sharpe's ecclesiastical architectare 
(review), бі) 
Shield of Achilles, Flaxman's, 232 
Shingle and silt, action of, 309 
"Traps, efficiency of, 309 
Ships, caulking of, Coote's patent, 
120 
— plan of 
White, 48 
Propelled by the screw, 268 
Short lines convenient on atmospheric 
railways, 341 
Show ruvws, nt Messrs. Williams 
and Sowerby’s, Oxford.street, 97, 
128 
Sidiogs on atmospheric railways, 341 
Sill and shingle, action of, 309 


raising, by б. Р. 


Silvestre's pateat for preserving sub- 
stances, 359 
Simpson's remarks on iron pipes, 175 
Singular discovery, 32 
Situngs of the gauge commission re- 
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